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or 

THE   CHIEF  OF  ENGINEERS, 

UNITED    STATES    ABMY. 


Office  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washington,  September  29, 1905. 
Sir  :  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1905. 

OFFICERS  OP  THE  CORPSOF  ENGINEERS. 

rhe  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, United  States  Army^at  the  end  of  the  fiscal  year,  including  13 
who  graduated  from  the  Military  Academy  on  June  13, 1905,  but  were 
not  officially  assigned  to  the  Corps  of  Engineers  until  July  13,  1905, 
was  168. 

Since  the  last  annual  report  the  Corps  of  Engineers  has  lost  4  of  its 
officers — Maj.  Theodore  A.  Bingham,  who  was  commissioned  a 
brigadier-general,  United  States  Army,  July  11, 1904 ;  Col.  Alexander 
M.  Miller,  who  died  September  14,  1904;  Col.  David  P.  Heap,  who 
was  retired  from  active  service  February  16,  1905,  upon  his  own 
application,  after  more  than  forty  years'  service,  under  the  provisions 
of  the  act  of  Congress  approved  June  30,  1882 ;  and  Col.  William  A. 
Jones,  who  was  retired  from  active  service  June  26, 1905,  by  operation 
of  law,  under  the  provisions  of  the  act  of  Congress  approved  June 
30,  1882. 

There  were  added  to  the*  Corps  of  Engineers,  by  promotion  of  grad- 
uates of  the  Military  Academy,  13  second  lieutenants  on  July  13, 1905, 
to  rank  from  June  13,  1905. 

The  duties  devolving  upon  the  Corps  of  Engineers  have  been 
increasing  year  by  year.  They  now  include  the  command  of  three 
battalions  of  troops ;  the  construction  of  fortifications ;  superintending 
w^orks  of  river  and  harbor  improvements ;  the  construction  and  repair 
of  light-houses ;  the  construction  of  public  buildings ;  the  water  sup- 
ply, the  municipal  engineering,  care  of  public  buildings  and  grounds, 
and  a  share  in  the  city  government  of  the  capital  of  the  United  States ; 
the  improvement  of  the  Yellowstone  National  Park ;  the  survey  of  the 
Northern  and  Northwestern  lakes ;  the  mining  and  debris  commission 
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ill  the  State  of  California,  all  of  which  involve  the  expenditure  of 
many  millions  annually,  and,  in  addition  to  various  other  duties, 
supervision  of  military  engineering  and  reconnaissance  work  in  the 
several  military  divisions  and  instruction  at  the  Military  Academy 
and  schools  of  application. 
On  the  30th  of  June,  1905,  the  officers  .were  distributed  as  follows: 

Commanding  the  Corps  of  Engineers  and  Engineer  Department,  and  on 

Board  of  Ordnance  and  Fortification 1 

Office  of  the  Chief  of  Engineers 3 

Office  of  the  Chief  of  Engineers  and  Light-House  Board 1 

Division  engineer  and  The  Board  of  Engineers 1 

Division   engineer 1 

Division  engineer.  The  Board  of  Engineers,  Chief  Engineer  Officer,  Atlantic 

Division,  and  Light-House  Board 1 

Mississippi  River  Commission  and  Isthmian  Canal  Commission 1 

Elver  and  harbor  worlis 15 

The  Board  of  Engineers  and  river  and  harbor  woriis 1 

Division  engineer,  fortifications,  river  and  harbor  worlds,  and  California 

DCbris  Commission 1 

Fortifications,  river  and  harbor  works,  and  light-house  districts 6 

Division  engineer,  California  D&brls  Commission,  and  light-house  district 1 

Division  engineer,  fortifications,  and  river  and  harbor  works 2 

Light-House  Establishment 2 

Elver  and  harlmr  works  and  light-house  districts 5 

Fortifications  and  river  and  harbor  works 18 

General  Staff,  Philippines  Division 1 

Division  engineer  and  river  and  harbor  works 1 

Leave  of  absence 2 

Washington  Aqueduct,  fortifications,  and  river  and  harbor  works 3 

En  route  to  Phillppiue  Islands 11 

Mississippi  River  Commission,  river  and  hart>or  works,  and  light-house  dis- 
trict    1 

Philippines  Division * Hi 

General   Staff 2 

Engineer  Commissioner,  District  of  Columbia 1 

Post  of  Washington  Barracks,  D.  C,  Engineer  School,  and  Second  Battalion 

of  Engineers 14 

Chief  engineer  officers,  military  divisions 2 

River  and  hariwr  works  and  Yellowstone  National  Park 1 

Military  attaches  with  Russian  and  Japanese  armies 2 

United  States  Military  Academy ft 

Post  of  Fort  I^avenworth,  Eans.,  and  First  Battalion  of  Engineers 13 

Assistants  to  Engineer  Commissioner,  District  of  Columbia 2 

Californiii  Di^bris  Commission 1 

Public  buildings  and  grounds.  District  of  Columbia 1 

Buildings  for  War  College,  Washington  Barracks,  and  Government  I'rint- 

ing  Office 2 

Mississippi  River  Commission 1 

Fortifications   . 1 

Infantry  and  Cavalry  School  and  Staff  College 5 

River  and  harlior  works  and  Vlcksburg  National  Military  Park 1 

General  Staff  and  Chief  Engineer  Officer,  military  division 1 

Board  of  road  commissioners  of  Alaslsa 1 

Fortifications,  river  and  harbor  works,  and  California  Debris  Commission 1 

Graduating  leave  of  absence 13 

Total 168 

THE     BOARD    OF    ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers,  consisting  of  not  less  than  three  offi- 
cers, designated  by  the  Chief  of  Engineers  with  the  sanction  of  the 
Secretary  of  War.    This  Board  acts  in  an  advisory  capacity  to  the 
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Chief  of  Engineers  upon  important  questions  of  engineering.  One 
of  its  principal  duties  is  to  plan  or  revise  the  projects  for  permanent 
.fortifications  of  the  United  States. 

During  the  fiscal  year  the  Board  has  reported  upon  minierou.s  sub- 
jects connected  with  fortification  work,  and  various  tests  have  been 
witnessed  and  inspections  made  by  its  members. 

A  statement  of  the  composition  of  this  Board  during  the  past  fiscal 
year  will  be  found  in  its  report. 

(See  Appendix  No.  1.) 

FORTIFICATIONS. 

The  scheme  of  national  defense  upon  which  work  has  been  in  prog- 
ress since  1888  is  based  primarily  upon  a  report  submitted  January 
1(5,  1886,  by  the  Endicott  Board.  This  report  indicated  the  localities 
where  defenses  were  most  urgently  needed,  determined  the  character 
and  general  extent  of  the  defenses,  with  their  estimated  cost,  and  rec- 
ommended for  fir.st  consideration  the  names  of  27  principal  ports, 
arranged  in  the  order  of  their  iinportance. 

The  first  act  of  Congress  based  on  that  report  was  approved  Sep- 
tember 22, 1888.  It  created  the  Board  of  Ordnance  and  Fortification 
and  made  appropriations  for  beginning  the  manufacture  of  modern 
seacoast  ordnance,  but  made  no  provision  for  the  construction  of  bat- 
teries. The  first  appropriation  for  the  construction  of  gim  and 
mortar  batteries  was  contained  in  the  act  of  August  18,  1800,  since 
which  time  appropriations  of  varying  amounts  have  been  made  each 
year,  except  1905,  for  carrying  forward  the  scheme  of  coast  defense. 
Under  the  general  scheme  of  the  Endicott  Board  the  detailed  projects 
were  originally  prepared  by  The  Board  of  Engineers,  and  by  its  con- 
stant revision  and  study  have  been  kept  in  touch  with  the  cfianges  of 
naval  attack  and  naval  armament.  Before  any  money  has  l^een  spent 
under  a  project,  or  revision  thereof,  the  formal  approval  of  the  Sec- 
retary of  War  has  been  secured  by  the  Chief  of  Engineers. 

Up  to  the  present  time  projects  for  permanent  seacoast  defenses 
have  been  adopted  for  31  localities  in  the  United  States,  as  follows : 


1.  Frenchman  Bay,  Maine. 

2.  Penobscot  River,  Maine. 

3.  Kennebec  River,  Maine. 

4.  Portland,  Me. 

5.  Portaniouth,  N.  H. 
0.  Boston,  Mass. 

New  Bedford,  Mass. 
Narragansett  Bay,  Rhode  Island. 
Eastern  entrance  to  Long  Island 

Sound. 
New  York,  N.  Y. 

11.  Delaware  River. 

12.  Baltimore,  Md. 

13.  Washington,  D.  C. 

14.  Hampton  Roads,  Virginia. 

15.  Entrance   to   Chesapeake    Bay    at 

Cape  Henry. 


7. 
& 
9. 

10. 


16.  Cape  Fear  River,  North  Carolina. 

17.  Charleston,  S.  C. 

18.  Port  Royal,  S.  C. 

19.  Savannah,  Ga. 

20.  St.  Johns  River,  Florida. 

21.  Key  West,  Fla. 

22.  Tampa  Bay,  Florida. 

23.  Pensacola,  Fla. 

24.  Mobile,  Ala. 

25.  New  Orleans,  La. 

26.  Galveston.  Te.^. 

27.  San  Diego,  Cal. 

28.  San  Francisco,  Cal. 

29.  Columbia  River,  Oregon  and  Wash- 

ington. 

30.  Puget  Sound,  Washington. 

31.  Lake  Champlaln. 


In  addition  to  the  above  localities,  the  defense  of  the  Great  Lakes 
and  the  St.  Lawrence  River  is  under  consideration. 
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Appropriations  for  construction  of  gun  and  mortar  batteries  m 
accordance  with  these  approved  projects  have  been  made  as  follows : 


Act  of— 

August  18,  1890 

February  24.  1891 

July  23,  1802 

February  18,  1893 

August  1,  1894 

March  2,  1895 

June  6,  1896 

March  3,  1897 

Allotments  from  the  ap- 
propriation for  "  Na- 
tional Defense"  act  of 
March  9,  1898 


$1, 221,  000.  00 

750, 000. 00 

500,000.00 

50,000.00 

500,000.00 

500,000.00 

2,  400, 000. 00 

3, 841, 333. 00 


3,817,676.02 


Act  of— 

May  7,  1898 $3,000,000.00 

July  7,  1898 2,562,000.00 

March  3,  1899 1, 0<K).  000.  00 

May  25,  1900 2,  000,  tXM).  00 

March  1,  1901 1,  Ol.'i,  OUO.  00 

June  C,  1902 2,  (XtO.  (XK».  00 

March  3,  1903 2. 2.'W,  425. 00 

April  21,  1904 700.000.00 


Total 28, 093, 434. 02 


The  following  table  shows  the  present  status  of  permanent  work 
completed  or  in  progress  with  funds  already  provided,  and  also  the 
work  remaining  to  be  done  under  defensive  projects  as  now  adopted : 


Total  num- 
ber carried 

by  Endi- 

Provided 

To  be  pro- 

cott Board 

for  by  ap- 

vided for 

Calibers. 

scheme  as 
revLsed  and 

propria- 
tions al- 

by appro- 
priatfonR 

approved  by 
Secretary 

ready 

yet  to  be 

made. 

made. 

or  War  to 

June  30, 1906. 

12-izkch  mortars ..,.,... 

524 

125 

.       169 

Tl 
363 
106 

88 
342 

376 
106 
133 
TO 
171 
53 
38 
254 

148 

I2-lncb  rifles 

20 

10-inchrifles 

36 

8-inch  rifles. 

1 

182 

5-inch  rapid-fli-e  Kuns 

S3 

0 

3-inch  rapid-fire  ^una 

88 

Columns  2  and  3  show  that  funds  already  provided  by  Congress 
will  be  sufficient  to  emplace  72  per  cent  of  the  12-inch  mortars,  84  per 
cent  of  the  heavy  rifles,  and  62  per  cent  of  the  rapid-fire  guns  (6-inch 
and  smaller  calibers). 

With  such  a  large  part  of  the  projected  armament  in  position,  it  is 
po.ssible  to  state  accurately  what  will  be  the  cost  of  completing  the 
present  scheme  of  defense  along  the  lines  so  far  followed.  The 
records  show  that  for  $16,000,000  the  armament  carried  in  the  last 
column  of  the  table  can  be  provided  with  the  latest  type  of  emplace- 
ments, equipped  with  all  necessary  electric  lights,  and  provided  with 
electrically  operated  ammunition  service,  capable  of  supplying  pow- 
der and  projectiles  as  fast  as  the  latest  types  of  ordnance  guns  can  be 
fired.  It  will  be  noted  that  the  fourth  column  contains  36  10-inch,  1 
8-inch,  and  53  5-inch  guns.  Wliile  these  calibers  still  appear  in  the 
unexecuted  parts  of  the  projects,  it  should  be  understood  that  in 
actual  construction  these  intermediate  calibers  would  l)e  replaced  by 
the  equivalent  number  of  12-inch,  6-inch,  and  3-inch  guns.  Their 
presence  in  the  table  only  indicates  that  up  to  June  30,  1905,  some 
projects  had  not  been  completely  revised.  The  amount  already  appro- 
priated, $28,693,434.02,  added  to  the  above  estimate  of  $16,000,000 
for  completion,  indicates  that  $44,693,434.02  would  be  the  total  cost 
of  all  engineer  work  involved  in  the  execution  of  the  original  Endicott 
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B«irtl  scheme,  revised  and  brought  up  to  date  by  subsequent  modifi- 
cations approved  by  the  Secretary  of  War,  but  not  including  the 
recently  developed  svstems  of  range  finding  and  of  searchlights  for 
night  service  of  the  guns,  neither  of  which  was  contemplated 
at  the  time  the  Endicott  Board  estimates  were  prepared.  This 
^.fi03,4.34.O2,  it  will  also  be  noted,  covers  31  harbors,  while  $55,- 
4S;j,000  was  the  original  estimate  of  the  Endicott  Board  for  the  engi- 
neer work  connected  with  the  defense  of  only  27  harbors.  In  1900 
the  Chief  of  Engineers  in  his  annual  report  called  attention  to  the  fact 
that  up  to  that  date  a  saving  of  $5,000,000  had  been  made  by  the 
Engineer  Department  in  carrying  on  its  part  of  the  work,  and  his 
own  estimate,  then  submitted,  was  that  the  cost  of  the  whole  project 
( 31  harbors)  as  far  as  engineer  work  was  concerned,  would  not  exceed 
$50,000,000.  '      . 

In  his  annual  reports  for  the  fiscal  years  1902  and  1903  the  Chief 
of  F^ngineers  suggested  the  creation  of  a  tribunal  similar  to  the  Endi- 
cott Board,  stating  that,  due  to  changes  in  both  ships  and  guns,  present 
conditions  were  widely  different  from  those  existing  when  the  Endi- 
cott Board  report  was  written,  and  recommending  that  such  a  board 
f-houUl  consider  not  only  the  defenses  of  the  United  States  proper,  but 
also  prepare  and  submit  for  Congressional  action  a  well-studied  and 
comprehensive  scheme  of  coast  defense  for  our  insular  possessions. 
During  the  year  such  a  board,  with  the  Secretary  of  War  as  its  presi- 
dent, lias  been  constituted  by  Executive  order,  dated  January  31, 1905, 
and  is  now  pursuing  its  investigations. 

The  following  table  shows  that  the  Engineer  and  Ordnance  depart- 
ments have  w^orked  in  harmony,  the  numbers  of  gun  carriages  and 
implacements  being  the  same,  except  where  extra  carriages  are  needed 
for  purposes  other  than  seacoast  defense : 


Typo  of  gun  or  carriage. 


It-inch  mortar  airri»»?eB,  model  1888 , 

li-inch  mortar  carriagea,  model  1891 

13-inrh  dissppearinK  carriages,  L.  F.,  model  1901 , 

12-mch  disappearing  can  iages,  L.  F.,  model  1897 

U-inch  disappearing  carriages,  L.  P.,  model  1880 

B-incb  gan-lift  carriages,  altered  to  nondisappesring. 

I2-ineh  gun-lift  carriages,  model  1891 

IS-inch  Dondiaappearmg  carriages,  model  1892 

lu-inch  disappearing  carriages,  A.  R.  F.,  model  1886... 

la  inch  disappearing  caiTiages,  L.  F.,  model  1801 

10-inch  di«aiq;>earing  carriages,  L.  F.,  model  189B 

V.>-inch  disappearing  carriages.  L.  F.,  model  1884 

lO-incb  nond&appearing  carriages,  model  18B3 

Mnch  diaappe«niig  carriages,  L.  F.,  model  llM 

e-icrh  disappearing  carriages,  L.  F.,  model  1891 

Min.-b  nondiaappearing  carriages,  model  1892 

ISioch  smooth  i»re  carriages  altered  for  S-inch  rifles . 
Wnch  disamiearlng  carriages,  model  1888 


Total 
carriages 
provided. 

Total 
emplace- 

ments 
provided. 

nHOB 

286 

6  86 

m 

11 

11 

85 

HS 

27 

27 

8 

a 

2 

2 

0  28 

27 

8 

8 

12 

12 

74 

74 

<im 

S> 

Ml 

.9 

3H 

40 

26 

26 

/» 

«9 

XI 

»81 

29 

29 

•  The  number  of  carriages  of  tills  t;pe  provided  for  exceeds  by  10  the  number  which  the 
riiief  of  Rnglnecrs  hns  notified  the  Chief  of  Ordnance  are  required  for  the  emplacements 
be  bas  provided. 

*One  Id  nse  at  West  Point;  4  Id  storage. 

'One  In  use  at  Sandy  Hook  I'roving  Ground. 

'  One  carriage  Is  the  original  expeiimental  one  for  this  caliber  of  gun,  and  has  been  put 
ont  of  service  at  the  Instance  of  the  Artillery  Corps. 

■  One  at  Sandy  Hook  Proving  Ground.  The  number  of  carriages  of  this  type  provided 
for  exceeds  by  2  the  numl>er  which  the  Chief  of  Ruglneers  has  DotiSed  the  Chief  of 
Ordnance  are  required  for  the  emplncements  he  has  provl(l*d. 

'  One  at  West  Point  and  one  at  Sandy  Hook  Proving  Ground. 

>  Five  temporary  :  armament  removed  from  3. 

'  Temporary ;  armament  removed  from  20. 
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Type  of  gnn  or  carriage. 


e-lnch  rapid-flre  (Tickers  Son  &  Maxim),  pedestal  moants 

6-iiich  diaappeariiiK  carriages,  model  IMB 

fi-lnch  rapid-flre,  pedestal  mounts,  model  ItOO 

5-incli  baJanced-pilUr  mounts,  model  1896 

5-tnch  pedestal  mounts,  model  1903 

4.T-iDcn  rapid-flre  (Armstrong  pattern),  pedestal  mounts  . 
4.7-inch  rapid-flre  (Schneider  pattern),  pedestal  mount — 

4-inch  ranid-flre  (Driggs-Schroeder),  pedestal  moimts 

S-lnoh  Inlanced-pillar  mounts 

8-lnch  casemate  mounts 

3-inch  pedestal  mounts 

2.24-incb  rapld-ilre  field  carriages  and  rampart  mountD 


Total  Total 


8 

90 
44 
82 
21 
84 

1 

4 
118 

» 

184 

70 


(*) 


8 
90 
44 
82 
21 
84 
«1 

4 
118 

2 
134 


"  Temporary. 


'  Movable  mounts. 


At  the  last  session  of  Congress  no  appropriation  was  made  for  the 
construction  of  gun  and  mortar  batteries.  The  construction  of 
emplacements,  which  had  been  begun  under  prior  appropriations,  has 
continued  un<ler  the  original  allotments,  and  as  the  estimates  were 
accurate  the  balances  on  hand  will  be  sufficient  to  complete  them  all. 

At  the  close  of  the  fiscal  year  the  status  of  emplacements  for  which 
funds  have  been  provided  by  Congress  is  as  follows : 


12-lnch 
mortars. 

367 
9 
0 

18-lnch. 

10-inch.     8-inch. 

1 

Rapid- 
flre. 

101 

4 
0 

nll9 
12 
2 

I'94 
2 
0 

0  231 

R ^^f^y  for  nrmament     .    

><326 

Under  construction 

80 

Total 

876 

106 

183 

96 

SS7 

*  Including  original  experimental  10-Inch  carriage. 

'  Including  26  which  have  been   mounted  temporarily ;   23  of  these  have  since  been 
dismounted. 

'  One  temporarily. 

'  Including  70  B-pounders  not  requiring  permanent  emplacements. 

At  the  close  of  the  previous  fiscal  year  there  were  reported  mounted : 


lii-inch 
mortars. 

12-inch. 

U)-lnch. 

K-inch. 

Rapid- 
flre. 

360 

98 

119 

98 

IHK 

A  comparison  of  the  last  two  tables  shows  an  increase  duiing  the 
year  in  guns  actually  available  for  service  of  17  mortars,  8  12-inch 
guns,  1  8-inch  gun,  and  46  rapid-fire  guns. 

For  continuing  the  construction  of  gun  and  mortar  batteries  in 
accordance  with  projects  approved  by  the  Secretary  of  War  an  esti- 
mate of  $4,000,000  is  submitted. 

Modernizing  older  emplacements. — The  construction  of  high-power 
batteries  has  been  in  progress  since  1890.  All  of  the  emplacements 
permit  reasonably  effective  service  of  their  guns,  but  when  the  earlier 
batteries  were  built  the  rapidity  of  fire  of  modern  high-power  guns 
and  the  mechanical  appliances  required  in  connection  therewith  could 
not  be  anticipated.  Improved  methods  of  construction  and  better 
general  designs  of  the  emplacements  were  from  time  to  time  devel- 
oped to  enable  the  new  works  to  withstand  the  blast  and  jar  produced 
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by  smokeless  powder  and  to  provide  facilities  for  the  new  fire-control 
system,  and  these  new  provisions  were  incorporated  in  all  subsequent 
emplacements.  The  latest  batteries  therefore  leave  little  to  l)e 
desired.  Very  many  of  the  emplacements  require  only  mo<lerate 
additions  to  bring  them  up  to  full  efficiency;  but  a  few  of  the  very 
earliest  would  require  extensive  changes  and  additions,  if  they  are 
worth  the  additional  cost.  It  is  Ijelieved  to  be  wise,  as  a  rule,  to 
restrict  changes  to  such  as  are  evidently  and  decidedly  necessary  for 
proper  service — that  is,  to  let  well  enough  alone.  Where  a  battery  is 
capable  of  doing  effective  service  it  should  lie  utilized  in  its  existing 
condition  to  as  great  an  extent  as  practicable ;  where  changed  condi- 
tions have  made  a  battery  obsolete  it  should  be  abandoned.  It  hardly 
ever  pays  to  remodel  an  emplacement  to  receive  a  more  powerful  gun 
than  that  for  which  it  was  originally  built,  for  such  changes  in  batter- 
ies cost  as  much  as,  if  not  more  than,  the  construction  of  entirely  new 
works  for  such  new  guns.  For  these  reasons  the  proposed  remodeling 
is  limited  in  character  and  amount,  and  the  principal  improvements 
will  conist  in  widening  the  loading  platforms,  in  increasing  the 
number  of  dry  storerooms  for  projectiles,  in  sup[)lying  better  facili- 
ties for  ammunition  service,  in  providing  adequate  water  supply  at 
each  emplacement,  and  in  providing  additional  means  of  lighting 
gun  platforms,  carriages,  and  gun  sights  for  night  practice.  For 
these  improvements  an  estimate  of  $942,500  was  submitted  last  year. 
The  amount  appropriated  was  $450,000,  and  the  application  of  this 
sum  to  the  purposes  for  which  appropriated  is  now  in  progress.  For 
the  continuation  of  this  work  the  appropriation  of  $402,500,  the  bal- 
ance of  the  original  estimate,  is  recommended  to  Congress. 

Fire  control  at  fortif^catUmn. — The  fortification  appropriation  act 
approved  March  3,  1905,  provided  for  this  purpose  the  sum  of 
$1,000,000,  to  be  distributed  in  the  discretion  of  the  Secretary  of  War 
among  the  Engineer  and  Ordnance  departments  and  the  Signal 
Corps,  the  object  being  to  insure  an  early  and  systematic  prosecution 
of  the  work  of  installing  this  new  develoj)ment  in  seacoast  artillery 
practice.  In  the  distribution  the  sum  or  $590,000  was  assigned  to 
the  Engineer  Department  for  the  installation  of  permanent  fire- 
control  systems  at  as  many  of  six  selected  harbors  as  the  funds  would 
permit.  As  soon  as  detailed  Artillery  and  Signal  Corps  plans  arc 
approved  by  the  Secretary  of  War  work  by  the  Engineer  Department 
will  begin. 

Tentative  fire-control  schemes  for  existing  batteries  have  been 
adopted  by  the  Chief  of  Artillery  for  almost  all  of  the  harbors  now 
defended  and  corresponding  detailed  plans  covering  the  engineer 
part  of  the  work  have  been  prepared.  A  few  of  these  schemes  have 
received  the  approval  of  the  Secretary  of  War.  The  estimates  for 
the  work  yet  required  of  the  Engineer  Department  to  put  into  execu- 
tion these'  schemes  of  the  Artillery  and  Signal  Corps,  as  they  now 
stand,  aggregate  $4,263,364.47.  While  the  general  principles  of  (he 
fire-control  sj'stem  have  been  satisfactorily  determined  and  adopted, 
the  actual  details  on  which  costs  largelv  dei>end  are  still  in  a  condi- 
tion of  experimental  development  by  the  Artillery,  and  it  is  antici- 
pated that  the  cost  of  actual  construction  will  probably  largely  exceed 
the  above  sum  when  such  development  is  complete.  Any  portion  of 
the  above  sum  which  is  appropriated  by  Congress  and  allotted  to  the 
Engineer  Department  by  the  Secretnry'of  War  will  be  applied  to  the 
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systematic  installation  of  complete  fire-control  systems  in  such  har- 
bors as  are  selected  as  most  important.  As  this  single  item  in  the 
appropriation  act  covers  the  work  of  three  bureaus  ano  is  apportioned 
between  them  by  the  Secretary  of  War,  no  specific  estimate  for  the 
engineer  portion  is  submitted. 

6ites  for  fortifications. — During  the  past  year  negotiations  have 
been  continued  for  the  acquisition  of  one  site  at  the  eastern  entrance 
to  Long  IshtTid  Sound  and  of  a  tract  at  Mobile,  Ala.  A  tract  on  the 
Kennebec  River,  Maine;  one  near  Charleston,  S.  C. ;  one  on  the  Co- 
lumbia River,  one  at  Narragansett  Bay,  and  one  at  Paget  Sound  were 
acquired  during  the  year. 

No  funds  were  provided  in  the  last  fortification  appropriation  act 
for  this  purpose.  A  number  of  sites  still  remain  to  \ie  acquired  to 
carry  out  the  approved  projects  of  seacoast  defenses,  and  an  estimate 
of  $500,000  is  submitted  for  the  acquisition  of  such  sites  as  may  l)o 
dcsii-able  in  the  near  future.  The  total  required  for  all  sites  can  not 
be  stated  till  the  Board  of  which  the  Secretary  of  War  is  president 
has  submitted  its  reports.- 

Searchlights  and  electrical  connections. — ^With  the  appropriation 
of  $200,000  contained  in  the  fortification  appropriation  act  approved 
March  3,  1905,  a  number  of  36-inch  portable  searchlight  outfits  ar« 
under  construction  for  distribution  to  as  manv  forts  as  the  fimds 
w-ill  permit.  Successive  joint  maneuvei"s  of  tlie  Army  and  Xavy 
have  emphasized  the  need  at  all  defended  harbors  of  an  adequate  sup- 
ply of  powerful  searchlights.  The  Chief  of  Engineers  and  the  Chief 
of  Artillery  are  entirely  in  accord  in  the  view  that  systematic  installa- 
tion of  such  apparatus  for  night  defense  should  continue. 

For  this  purpose  an  estimate  of  $500,000  is  submitted.  Till  further 
experience  is  had  the  total  cost  of  such  a  complete  equipment  can  not 
be  estimated,  but  the  aggregate  will  be  large.  Tlie  suljject  will  doubt- 
less receive  full  consideration  by  the  board  created  bv  E.\ecutive  order 
dated  January  31, 1905. 

PreseriHition  and  repair  of  fortifications. — The  operations  under 
this  appropriation  have  consisted  during  the  fiscal  year  in  the  pres- 
ervation OT  engineer  material  in  new  batteries,  the  application  of 
remedial  measures  for  reducing  the  dampness  in  some  magazines  in 
the  earlier  w^orks  and  the  repair  and  improvement  of  the  ammunition 
service.  The  mechanical  and  electrical  appliances  in  modern  batteries 
demand  unremitting  attention  to  prevent  deterioration  and  damage 
under  the  d&structive  influence  of  the  moist  sea  air.  The  new  works 
already  constructed  represent  an  exi^enditure  of  approximiately  $28,- 
000,000  for  engineering  work  alone.  With  the  $300,000  proviiled  by 
the  act  of  March  3,  1905,  for  works  of  preservation  and  repair,  it 
will  Ix!  possible  to  remedy  many  incipient  leaks  and  other  defects,  as 
well  as  to  keep  the  iron  work  and  apparatus  for  ammunition  serviw 
well  i)ainted  and  free  from  rust.  It  is  strongly  recommended  that  an 
appropriation  of  the  same  sum  be  again  made  this  year,  as  the  needs 
are  great  and  the  numlxir  of  completed  batteries,  etc.,  requiring  atten- 
tion and  care  is  increasing,  due  to  the  completion  of  works  now  luider 
construction  from  balances  in  hand,  and  their  transfer  to  the  troops 
for  u.se  and  care. 

Supplies  for  seacoast  defenses. — Owing  to  the  large  number  of  elec- 
tric installations  supplying  power  and  light  in  .seacoast  batteries, 
funds  have  been  appropriated  annually  for  the  past  six  years  for 
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"tools  and  electrical  and  engine  supplies  for  use  of  the  troops  for 
maintaining  and  o|)eratiug  light  and  power  plants  in  gun  nnd  mor- 
tar batteries."  This  appropriation  is  designed  to  enable  the  Engineer 
Department  to  comply  with  the  regulations  of  the  War  Department 
for  the  supply  and  service  of  the  Imtteries.  Requisitions  are  made 
tlirecth'  upon  the  Chief  of  Engineers,  and  authorized  articles  arc  pur- 
chased and  issue<l  by  district  engineer  officers  with  as  little  delay  as 
possible.  This  system  has  proved  eminently  satisfactory  to  the  giir- 
risons. 

The  amount  appropriated  for  this  purpose  during  the  present  fiscal 
year  was  ^0,000,  and  it  is  believed  that  this  will  be  sufficient.  The 
same  .sum  will  be  required  for  these  purposes  during  the  next  fiscal 
year,  and  an  estimate  of  that  amount  is  submitted. 

Sea  traUj*  and  embankments. — ^The  sum  of  $1J),400  was  appropriated 
for  this  purpose  by  the  fortification  appropriation  act  approved 
March  3,  1905.  This  amount  is  being  applied  to  work  at  the  de- 
fenses of  the  eastern  entrance  to  Long  Island  Sound. 

Based  upon  detailed  estimates  prepared  by  district  engineer  officers, 
an  estimate  of  $'215,900  is  submitted  for  the  construction  of  sea  walls 
and  embankments  at  a  number  of  localities  on  the  Atlantic,  (Julf,  and 
Pacific  coasts,  where  they  are  needed  to  protect  the  defenses. 

Sea  walls,  defenses  of  Galveston,  Tex. — The  defensive  works  at 
Galveston  were  unavoidably  in  most  exposed  positions,  and  the  level 
of  the  lands  surrounding  the  batteries  was  greatly  lowered  by  the 
storm  of  September  8,  1900.  Work  of  reconstruction  and  repair  of 
the  Galveston  defenses  is  now  approaching  completion,  mider  the 
appropriation  contained  in  the  fortification  act  approved  March  1, 
1901.  With  the  funds  so  provided  and  in  accordance  with  the  phins 
before  Congress  when  that  appropriation  was  made  each  individual 
lattery  has  been  made  secure  agamst  any  similar  storms  which  are 
likely  to  occur  in  the  future,  but  no  provision  has  been  made  to  pro- 
tect the  sites  on  which  quarters,  barracks,  and  other  post  buildings 
must  lie  located  at  Fort  Travis  and  Fort  San  Jacinto.  At  Fort 
Crockett  a  sea  wall  partly  covering  the  site  of  the  proposed  post  has 
been  built  with  appropriations  of  $410,000  and  $l81.04().2r>,  provided 
in  the  sundry  civil  act  of  Congress  approved  April  28,  1904.  To 
properly  protect  the  range-finder  stations,  electric  communications, 
submarine-mine  buildings,  and  other  engineer  accessories,  as  well 
as  the  barracks  and  other  quartermaster  buildings  at  these  three  forts, 
very  heavy  sea  walls  and  extensive  sand  filling  will  be  essential.  For 
this  work  there  is  submitted  an  estimate  of  $l,433,95;i.75,  based  on 
detailed  estimates  prepared  by  the  district  engineer  offi<>er  and  con- 
firmed by  boards  of  officers  of  other  branches  of  the  service  associated 
with  him. 

Submarine  mines. — While  the  operation  of  tori>edo  defenses  is 
the  duty  of  the  Artillery  Corps,  the  building  of  structures  required  in 
connection  therewith  is  under  the  charge  of  the  Engineer  Department. 
The  location  and  number  of  torpedo  structures  required  on  the 
Atlantic  and  Gulf  coasts  have  been  considered  iluring  the  year  by 

boards  appointed  by  the  War  Department  and  consisting  of  a 
specially  detailed  traveling  artillery  member  associated  with  local 
en^neer  and  artillery  officers;   for  the  same  purpose  similar  boards 

have  recently  been  constituted  on  the  Pacific  coast. 
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The  fortification  act  of  March  3,  1905,  provided  $400,000  for  the 
construction  of  torpedo  structures.  In  accordance  with  schemes 
devised  by  these  boards,  and  approved  by  the  Chief  of  Artillery, 
this  amount  has  been  applied  to  the  construction  of  such  casemates, 
storehouses,  etc.,  as  were  selected  by  the  Chief  of  Artillery  as  being 
most  urgently  needed.  For  each  harbor  on  the  Atlantic  and  Gulf 
coasts  detailed  estimates  of  the  sums  needed  to  complete  the  engineer 
work  comprised  in  these  torpedo-defense  schemes  have  been  prepared. 
The  aggregate  amounts  to  $540,700,  and  an  estiniate.  of  tliat  sum  is 
submitted  for  the  coming  year. 

Preservation  and  repair  of  torpedo  structures. — A  large  number  of 
these  new  torpedo-deiense  structures  are  now  approaching  comple- 
tion or  have  been  completed.  In  accordance  with  the  views  of  the  ar- 
tillery authorities,  they  are  in  great  measure  built  of  timber  and  cor- 
rugated iron,  which  permits  the  electrical  instruments  to  be  kept  in 
dry,  well-lighted  rooms,  but  which  makes  the  structures  themselves 
liable  to  more  rapid  deterioration  and  decay  than  the  more  costly 
structures  of  concrete  and  masonry  adopted  by  the  Engineer  Depart- 
nient  when  it  had  charge  of  torpedo  operations.  An  e.stimate  of 
$50,000  is  therefore  submitted  for  the  preservation  and  repair  of  these 
buildings,  to  be  applied  to  miscellaneous  repairs  to  the  more  recent 
timber  structures  as  the  necessity  therefor  may  arise,  and  to  the  pre- 
vention of  dampness,  etc.,  in  the  older  concrete  and  brick  structures 
which  are  still  kept  in  service.  The  appropriations  made  to  date  for 
building  torpedo  structures  aggregate  $1,778,000,  and  it  is  believed 
that  the  above  estimate  for  maintenance  is  reasonable  when  considered 
in  connection  with  the  original  cost  of  the  buildings  and  the  character 
of  those  recently  erected. 

Defenses  of  insuUir  possessions. — The  fortification  appropriation 
acts  of  1904  and  1905  each  provided  the  sum  of  $700,000  for  the  con- 
struction of  batteries  for  the  defense  of  our  insular  possessions. 
With  the  approval  of  the  Secretary  of  War  the  funds  appropriated 
by  the  act  of  1904  are  being  applied  to  the  construction  of  batteries 
for  tJie  defenses  of  Manila  Bay  and  Subic  Bay,  Philippine  Islands; 
the  funds  provided  in  the  later  act  are  being  applied  to  a  continua- 
tion of  the  work  at  Manila  Bay  and  Subic  Bay,  and  to  the  installation 
of  batteries  for  the  defense  of  the  important  naval  station  at  Guan- 
tanamo  Bay,  Cuba. 

Preliminary  projects  for  the  emergency  defense  of  the  most  im- 

()ortant  harbors  in  the  insular  possessions  have  been  prepared  and 
mve  been  approved  by  the  Secretary  of  War.  AVhile  the  defense  of 
tliese  localities  is  now  under  consideration  by  the  board  constituted  by 
Executive  order  dated  January  31,  1905,  and  of  which  the  Secretary 
of  War  is  the  president,  it  is  believed  that  in  view  of  the  utter  insuf- 
ficiency of  the  existing  defenses,  any  funds  which  Congress  may  pro- 
vide at  the  coming  session  can  be  advantageously  applied  to  work 
under  existing  approved  projects;  an  estimate  o^  $3,020,000  is  sub- 
mitted, $2,000,000  to  be  applied  to  the  defenses  of  Manila,  P.  I.; 
$500,000  to  Subic  Bay,  Philippine  Islands,  and  $520,000  to  Honolulu 
and  Pearl  Harbor,  Hawaii. 

In  his  aiuiual  report  for  the  fiscal  year  ending  June  30',  1903,  the 
Chief  of  Engineers  submitted  an  estim'ate  of  $520,100  for  the  acquisi- 
tion of  land  for  fortification  purposes  in  the  Hawaiian  Islands.    This 
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ratimate  was  based  on  an  examination  on  the  ground  by  a  board  of 
artillery  and  engineer  officers,  and  is  believed  to  be  a  fair  estimate  of 
the  total  amount  that  will  be  required  for  this  purpose.  The  sum  of 
$200,000  contained  in  the  appropriation  act  of  April  21,  1904,  has  so 
far  been  appropriated  for  this  purpose.  This  amount  has  all  been 
expended  or  definitely  pledged  and  tne  sites  so  far  acquired  have  been 
obtained  at  reasonable  rates.  It  is  considered  of  importance  and  in 
the  interest  of  economy  that  the  remaining  sites  required  should  be 
obtained  as  soon  as  possible,  and  the  appropriation  of  the  remainder 
of  the  original  estimate,  $326,100,  is  recommended. 

The  following  money  statements  show  the  condition  of  all  general 
appropriations  under  which  operations  were  in  progress  at  the  close 
of  the  fiscal  year : 

*< 

"gun  and  mobtab  battebies." 

For  battery  construction. 

July  1,  1904.  balance  unallotted $373,661.20 

•Tune  30,  1905,  net  allotments  during  fiscal  year 277,  791.  20 

July  1,  19(»,  balance  unallotted 95,870.00 

July  1,  1905,  amount  pledged 50.797.85 

July  1,  1905,  balance  available  for  nilscellnneous  work 39,072. 15 

For  modernizing  older  emplacements. 

March  3,  1905,  amount  appropriated $450,000.00 

June  30,  1905.  allotted  during  fiscal  year 292,  729.  75 

July  1,  1905,  balance  unallotted l.')7.270.25 

July  1,  1905,  amount  pledged 157,  270.  25 

For  installation  of  ranyc  and  position  finders. 

July  1. 1904,  balance  unallotted $179, 071.  .S8 

June  30,  1905,  net  allotments  during  fiscal  year 174. 505.  37 

•Tuly  1,  1905,  balance  available  for  miscellaneous  puri>oses 4,566.01 

"  FIBK   CONTBOL   AT   FOBTITICATIONS." 

April  1,  1905,  amount  allotted  to  the  Chief  of  Engineers  from  the 

appropriation  of  March  3,  1905 $590,000.00 

June  30,  1905,  net  allotments  during  fiscal  year 124, 397. 00 

July  1,  1905,  balance  unallotted 465,603.00 

July  1.  1905,  amount  pledged 425,  654. 00 

July  1,  1905,  balance  available  for  miscellaneous  purposes 39,949.00 

"  SrTES    FOR    FORTIFICATIONS    AND    SEACOAST    DEFENSES.' 


IDC     " 


July  1,  1904,  balance  unallotted $207,397.29 

June  30,  1905,  repayments  during  fiscal  year 7,166.56 

July  1,  190.5,  balance  unallotted 214,563.85 

July  1,  1905,  amount  pledged - 200,000.00 

July  1,  1905,  balance  available, , 14,563.85 
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"SEABCHLIOHTS  FOR   HABBOB   DEFENSES." 

July  1,  1904,  balance  unallotted $50,350.00 

March  3,  1905,  amount  appropriated 200, 000. 00 

250,350.00 
Juiie  30,  1905,  net  allotments  during  fiscal  year 249,350.00 

July  1,  1905,  balance  unallotted 1,000.00 

July  1,  1905,  amount  pledged 1,000.00 

"  PBESEBVATION   AND  BEPAIB  OF  FOBTIFICATIONS." 

July  1,  1904,  balance  unallotted $249,894.70 

March  3,  1905,  amount  appropriated 300,000.00 

549,  894.  70 
June  30, 1905,  net  allotments  during  fiscal  year 341,590.02 

July  1, 1905,  balance  unallotted 208,  304.  68 

July  1,  1905,  amount  pledged 208,  304.  68 

"plans  fob    FOBTIFICATIONS." 

July  1,  1!K)4,  balance  unallotted $5,000.00 

March  3,  1905,  amount  appropriated 5,000.00 

10, 000.  00 
June  30,  1905,  net  allotments  during  fiscal  year 10,000. 00 

"  SUPPLIES   FOB   SEACOAST  DEFENSES." 

July  1,  1904,  balance  unallotted $12,306.91 

March  3,  1905,  amount  appropriated 40,000.00 

52, 306. 91 
June  30,  1905,  net  allotments  during  fiscal  year 39,  714.  40 

July  1,  1905,  balance  unallotted 12,592.51 

July  1,  1905,  pledged  for  later  allotments 6, 100.00 

July  1,  1905,  balance  available 6,492.51 

"  SEA   WALLS   AND  EMBANKMENTS." 

July  1,  1904,  balance  unallotted $34,500.00 

JIarch  3,  1905,  amount  appropriated 19,400.00 

53, 900. 00 
June  30,  1905,  net  allotments  during  fiscal  year 53, 900. 00 

"CASEMATES,   GALLEBIES,   ETC.,    FOB   SDBMABINE    MINES." 

July  1,  1905,  balance  unallotted $87,000.00 

March  3,  1905,  amount  appropriated 400,(KI0.  (K) 

487. 000. 00 
June  30,  1905,  net  allotments  during  fiscal  year 487, 000. 00 

"  FOBTIFICATIONS   IN    INSULAB  POSSESSIONS." 

For  construction  of  seacoast  batteries. 

.Inly  1,  1904,  balance  unallotted $700,000.00 

March  3,  1905,  amount  appropriated 700,000.00 

1, 400. 000. 00 
June  30,  1905,  net  allotments  during  fiscal  year 1, 400, 000.  00 
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For  Sites,  Hawaiian  Islands. 

July  1,  1904,  balance  unallotted $200,000.00 

June  30,  1905,  net  allotments  during  fiscal  year .__-  177, 238.  00 

July  1,  1905,  balance  unallotted 22,  762. 00 

July  1,  1905,  amount  pledged 22,  702. 00 


ESTIMATES    OF    APPBOPBIATIONS    BEQUIBED   FOB    1906-7. 

Fortifications. 
For  gun  and  mortar  batteries : 

For  construction  of  gun  and  mortar  batteries.  |4, 000, 000. 00 
For  modernizing  older  emplacements 492,500.00 

f4, 492,  500. 00 

For  fire  control  at  fortifications («) 

For  sites  for  fortifications  and  seacoast  defenses 500,000.00 

For  searcblights  for  harbor  defenses 500,000.00 

For  protection,  preservation,  and  repair  of  fortifications 300, 000. 00 

For  preparation  of  plans  for  fortifications 5,000.00 

For  snppIieR  for  seacoast  defenses 40,000.00 

For  sea  walls  and  embanicments . 21.5,900.00 

For  sea  walls,  defenses  of  Galveston,  Tex_' 1,4.33.95.3.75 

For  casemates,  galierles,  etc.,  for  submarine  mines 540,700.00 

For  preservation  and  repair  of  torpedo  structures 50,000.00 

For  defenses  of  insular  possessions : 

For  seacoast  batteries,  Manila,  P.  I <!2, 000, 000.  00 

For  seacoast  batteries,  8ubic  Bay,  Pbilippine 

Islands 500, 000. 00 

For  seacoast  batteries,   Honolulu  and  Pearl 

Harbor,  Hawaii 520,000.00 

For   procurement  of  land   for  sites  for  de- 
fenses of  the  Hawaiian  Islands 326, 100. 00 

3,346,100.00 

Total - 11, 424, 153.  75 

ENGINEER  DEPOT,  WASHINGTON  BARRACKS,  D.  C. 

In  the  charge  of  Maj.  Edward  Burr,  Corps  of  Engineers,  during 
the  entire  year. 

The  Engineer  Depot,  located  at  Washington  Barracks,  D.  C,  is 
the  repository  for  the  military  bridge  equipage  of  the  Army;  for 
miscellaneous  military  engineering  tools,  supplies,  and  materials  of 
all  kinds,  and  for  astronomical,  surveying,  drafting,  and  recon- 
naissance instruments  and  supplies  used  by  the  Army  and  by  officers 
of  the  Corps  of  Engineers  on  public  works,  both  military  and  civil. 
It  purchases  and  issues  military  engineering  tools  and  supplies  and 
serves  particularly  as  an  exchange  for  engineer  instruments  of  all 
kinds,  receiving  them  from  the  Army  or  public  works,  caring  for 
them  while  in  store,  cau.sing  to  be  made  tlie  necessary  repairs,  re- 
issuing them  when  required,  and,  so  far  as  limited  appropriations 
will  permit,  making  purchases  of  such  items  as  can  not  be  supplied 
from  store. 

One  of  the  principal  items  of  the  routine  work  of  the  depot  has 
been  the  purchase  and  issue  to  the  companies,  troops,  batteries,  and 
posts  of  the  Army  of  the  reconnaissance  instruments  prescril)ed  in 
General  Orders,  No.  24,  War  Department,  February  14, 1905. 

The  storage  facilities  for  the  depot  have  not  improved  during  the 
year.    The  depot  property  has  been  stored  in  various  old  brick  and 

»  No  specific  estimate  submitted  for  the  engineer  portion  of  this  worit. 
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frame  buildingHf  and,  for  want  of  sufficient  space  in  these,  a  portion 
of  it  has  been  placed  under  temporary  shelters.  With  the  comple- 
tion of  the  new  storehouse  now  building  in  connection  with  the  recon- 
struction of  the  post  of  Washington  Barracks  ample  facilities  should 
become  available  within  the  next  six  months. 

The  details  of  the  operations  of  the  depot,  including  the  purchase, 
issue,  and  care  of  all  stores  will  be  found  in  the  report  of  tne  officer 
in  charge. 

STATEMENT  OF  FUNDS. 

I.  For  Engineer  Depots,  fiscal  year  ended  June  30,  1904 : 

July  1,  1904.  balance  unexpended $565.  26 

June  30,  1905,  amount  expended  during  fiscal 
year |550. 98 

June  30,  1905,  amount  turned  Into  the  Treas- 
ury   8.28 

r>(V».  2(! 

II.  For  Engineer  Depots,  1905 : 

Amount  allotted  for  fiscal  year  ended  June  30,  1905,  for 

Incidentals  and  Instruments 13,521.09 

June  30,  1905,  amount  extended  during  fiscal 

year $11.(599. 15 

June  30, 1905,  amount  pledged 1, 821. 94 

13,521.0i» 

III.  For  Engineer  Equipment  of  Troops,  fiscal  year  ended  June  30, 

1904: 

July  1,  1904,  balance  unexpended 2,265.44 

June  30,  1905,  amount  expended  during  fiscal 
year $2, 264. 53 

June  30,  1905,  amount  turned  Into  the  Treas- 
ury   .  91 

2,2(55.44 

IV.  For  Engineer  Equipment  of  Troops.  1905: 

Total  of  allotments  during  fiscal  year  ended 

June  .30,  ]!K)i> 17,82(5.10 

June  30,  1905,  amount  exiwnded  during  fiscal 

year $10,  702.  20 

July  1,  1905,  outstanding  liabilities 7,123.90 

17,  826. 10 

V.  For  Equipment  of  Officers'  Schools,  Military  Posts,  1905,  for 
"  Purchase  of  Instruments :  " 
Amount  allotted  for  fiscal  year  ended  June  30, 

190.'> $5. 000. 00 

Amount  allotted  on  account  of  refundments 50. 49 

5,050.49 

June  30,  1905.  amoimt  expended  during  fiscal 

year 490.  69 

July  1,  1905,  amount  pledged 4,559.80 

5,050.49 

VI.  For  Gun  and  Mortar  Batteries,  for  "Purchase  of  Instruments 
and  Articles  for  Engineer  Bkjulpment:" 

July  1,  1904,  balance  unexpended $405.77 

July  1,  1904,  amount  allotted  o 4.600.00 

5,005.77 

June  30,  190.5,  amount  expended  during  fiscal 

year 4, 919. 48 

June  30,  1905,  amount  turned  Into  Treasury—  86.  29 

5,005.77 

"  Allotment  reimbursed  from  appropriation  for  "  New  Arms  and  Elquipment 
for  Organized  Militia." 
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VII.  For  EJxaminatioos,  Surveys,  and  Contingencies  of  Rivers  and 
Harbors,  for  "  Purchase  and  Repair  of  Instruments :  " 

July  1,  1904,  balance  unexpended $273.  02 

June  30,  190S,  amount  expended  dyring  Oscal 

year $83.25 

June  30,  1905,  amount  pledged 46.03 

July  1,  1905,  balance  available 143.  72 

273. 02 

VIII.  Emergency  Fund,  War  Department,  act  of  March  3,  1809,  for 
"  Equipment  of  Electrical  Laboratory  at  Engineer  School, 
Washington  Barracks :  " 

July  1,  1904.  balance  unexpended .V>.  3.'i 

June  30,  1905,  amount  expended  during  fiscal  year '.iH.  '.Ki 

IX.  For  Improving  Harbor  at  Honolulu,  Hawaii,  for  "  Purchase  of 
iDstnimeuts:  " 

May  20,  1905,  amount  allotted iiKJ.  ".T 

June  30,  1905,  amount  expended  to  end  of  fiscal  year 292.  75 

JffiW    APPROPKIATIONS. 

For  Engineer  Depots  for  fiscal  year  ending  June  30,  1900,  the  follow- 
ing sums  were  allotted  by  the  Chief  of  Engineers,  United  States 
Army,  for  disbursement  at  Washington  Barracks,  D.  C,  viz : 

1.  For   "Incidentals" $6,500.00 

2.  For  "Instruments" 5.000.00 

11,500.00 

3.  For  Engineer  Equipment  of  Troops,  1906 5,000.00 

For  Engineer  Sciiool,  Washington,  D.  C,  1906,  for  "  E>iuipnient  and 

Maintenance   of   the    Engineer   School    at    Washington    Barracks, 

D.  C,"  amount  appropriated 25,000.00 

Total  - 41, 500. 00 

(See  Appendix  No.  2.) 

EXGI^'EER  DEPOT,  FORT  LEAVENWORTH,  KANSAS. 

This  depot  is  maintained  for  the  purpose  of  issuing  supplies  to  the 
battalion  of  engineers  there  stationed  and  for  the  storage,  repair,  and 
manufacture  or  ponton  materials.  It  was  under  the  charge  of  Lieut. 
Col.  S.  S.  Leach,  Corps  of  Engineers,  until  November  13, 1904,  and  of 
Capt.  Herbert  Deakyne,  Corps  of  Engineers,  from  November  13, 
1904,  to  March  14, 1905,  since  which  date  it  has  been  in  the  charge  of 
Maj.  Thomas  H.  Rees,  Corps  of  Engineers. 

The  operations  of  the  depot  during  the  year  have  consisted  in  the 
purchase  of  depot  supplies,  including  artillery  harness  for  the  bridge 
train,  and  building  pontons,  chess,  and  balk  with  materials  pur- 
chased in  the  preceding  fiscal  year.  In  addition,  tool  wagons  for  the 
four  companies  of  the  First  Battalion  of  Engineers  were  constructed, 
and  experiments  were  continued  with  a  view  to  developing  a  more 
satisfactory  tool  outfit  for  pack  transportation. 

(See  Appendix  No.  3.) 

EJMO  1905  M 2 
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ESTIMATES    OF    APPROPBIATIGNS    REQUIRED    FOR    THE    ENGINEER    DEPOTS 

FOR  1906-7. 

For  incidental  expenses  of  the  depots,  including  fuel,  lights,  chemicals, 
stationery,  hardware,  machinery,  pay  of  civilian  clerks,  mechanics, 
and  lalxirers,  extra-duty  pay  to  soldiere  necessarily  employed  for 
periods  not  less  than  ten  days  as  artificers  on  worli  in  addition  to  and 
not  strictly  In  the  line  of  their  military  duties,  such  as  carpenters, 
blacksmiths,  draftsmen,  printers,  lithographers,  photographers,  engine 
drivers,  telegraph  operators,  teamsters,  wheelwrights,  masons,  ma- 
chinists, painters,  overseers,  laiwrers,  repairs  of  and  for  materials  to 
repair  public  buildings,  machinery,  and  unforeseen  expenses |1],500 

For  purchase  and  repair  of  Instruments,  to  be  Issued  to  officers  of  the 
Corps  of  Engineers  and  to  officers  detailed  and  on  duty  as  acting 
engineer  officers  for  use  on  public  works  and  surveys 5,000 

Total  16, 500 

ENGINEER  EQUIPMENT  OF  TROOPS. 

By  the  act  of  Congress  approved  April  23, 1904,  the  sum  of  $25,000 
was  appropriated  for  the  engineer  equipment  of  troops  in  the  field 
and  for  the  procurement  of  ponton  trains,  intrenching  tools,  instru- 
ments, drawing  materials,  etc.  This  appropriation  was  limited  to 
the  fiscal  year  1905. 

With  these  funds  engineering  supplies  were  furnished,  mainly 
through  the  United  States  Engineer  Depots,  for  the  various  military 
divisions  and  departments  in  the  United  States  and  the  Philippines ; 
the  engineer  battalions  were  supplied  with  materials  called  for  in 
approved  outfits  for  engineer  companies;  a  number  of  experiments 
were  made  with  intrenaiing  tools  and  reconnaissance  instruments; 
pontons  were  built  with  materials  previously  purchased,  and  parts  of 
the  Engineer  Field  Manual  were  prepared  ifor  the  printer  and  Parts 
I  and  ni  of  the  Manual  were  published. 

The  sum  of  $24,989.50  was  expended  from  this  appropriation  and  a 
balance  of  $10.50  reverted  to  the  Treasury. 

The  army  appropriation  act  of  March  2,  1905,  provided  $15,000 
for  the  engineer  equipment  of  troops  during  the  fiscal  year  ending 
June  30,  1905.  P^or  tne  same  purpose  during  the  next  fiscal  year  an 
estimate  of  $60,000  is  submitted. 

In  support  of  this  estimate  it  is  desired  to  call  particular  attention 
to  the  condition  of  the  ponton  bridge  equipment,  much  of  which  dates 
back  to  the  civil  war.  The  quantity  on  hand  is  not  large  and  is  only 
sufficient  for  the  routine  ponton  drills  of  the  present  number  of  au- 
thorized engineer  troops.  Experience  during  the  past  two  years, 
particularly  at  the  Manassas  maneuvers,  shows  that  the  greater  part 
of  this  equipage  is,  through  old  age,  absolutely  unfit  for  field  service 
and  can  not  be  relied  upon  for  a  march  of  100  miles.  Recently  the 
wagons  pertaining  to  the  bridge  equipage  in  the  Philippines  were 
condemned  and  it  has  been  impossible  to  replace  them,  as  there  arc 
no  wagons  on  hand  that  are  deemed  to  be  worth  shipping  to  the  Phil- 
ippines. If  the  Army  is  to  have  any  field  bridge  equipage  fit  for 
service  it  is  essential  that  the  joresent  equipment  Ije  thoroughly  over- 
hauled and  parts  of  it  entirely  rebuilt.  This  work  should  l)e  "under- 
taken without  delay,  and  the  modifications  should  be  in  accord  with 
the  b&st  practice  as  determined  by  the  experience  of  modern  armies 
since  the  civil  war. 
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If  the  full  amount  of  the  estimate  is  appropriated  it  is  proposed  to 
use  $25,000  of  the  amount  on  ponton  equipment. 

Another  large  item  of  expenditure  under  this  appropriation  con- 
sists of  the  purchase  and  issue  to  the  companies,  troops,  batteries,  and 
posts  of  the  Army  of  the  reconnaissance  instruments  prescribed  by 
General  Orders,  No.  24,  War  Department,  current  series.  With  exist- 
ing funds  issues  have  been  made  in  accordance  with  these  allowance 
tables  to  about  one-third  of  the  service.  To  entireljr  outfit  all  organi- 
zations and  posts  as  contemplated  by  this  order  will  require  $15,000. 

The  additional  amount  estimated  for  is  required  for  the  equipment 
of  the  engineer  companies  in  accordance  with  the  recommendations 
of  the  Board  of  Engineer  officers  now  considering  that  subject. 

For  details  of  expenditures  under  this  appropriation,  see  Appen- 
dixes 2  and  3. 

CIVILIAN   ASSISTANTS   TO    ENGINEER    OFFICERS. 

By  act  of  Congress  approved  April  23,  1904,  the  sum  of  $25,000 
was  appropriatea  for  civilian  assistants  to  engineer  officers  serving 
on  the  staffs  of  division,  corps,  and  department  commanders,  to  enable 
them  to  secure  the  services  of  surveyors,  draftsmen,  photographers, 
master  laborers,  and  clerks  during  the  fiscal  year  1905.  These  funds 
have  been  applied  to  the  purpose  for  which  appropriated ;  the  sum  of 
$21,838.32  was  expended  during  the  fiscal  year,  and  a  balance  of 
$3,161.68  reverted  to  the  Treasury. 

The  army  appropriation  act  of  March  2,  1905,  provided  $25,000 
for  the  same  purpose  during  the  fiscal  }'ear  ending  June  30,  1906,  and 
»n  estimate  ox  the  same  amount  is  submitted  for  the  fiscal  year  1907. 

RIVER    AND    HARBOR    IMPROVEMENTS. 

Appropriatiohs. — ^The  funds  with  which  the  works  for  the  improve- 
ment of  rivers  and  harbors  were  prosecuted  during  the  past  fiscal 
year  were  derived  from  the  appropriations  made  by  the  river  and 
harbor  act  and  the  sundry  civil  act  approved  April  28,  1904:  the 
river  and  harbor  act  and  the  sundry  civil  act  approved  March  3, 
1905,  and  fvom  such  balances  of  former  appropriations  as  were 
available. 

The  following  works  are  provided  for  by  permanent  appropria- 
tions :  Removing  sunken  vessels ;  operating  and  care  of  dredge  boats 
on  upper  Mississippi  River;  removing  obstructions  in  Mississippi 
River ;  gauging  waters  of  lower  Mississippi  River  and  its  tributaries ; 
examinations  and  surveys  at  South  Pass,  Mississippi  River;  main- 
tenance of  South  Pass  channel,  Mississippi  River;  operating  snag 
lx>ats  on  Ohio  River ;  operating  and  care  or  canals,  etc. ;  support  and 
maintenance  of  the  Permanent  International  Commission  of  the  Con- 
gresses of  Navigation.     , 

Statics  of  works. — Statements  derived  from  the  reports  of  the  offi- 
cers in  charge  of  the  various  works,  and  given  herewith,  set  forth 
the  condition  of  each  improvement  and  the  extent  of  the  work  per- 
formed during  the  past  fiscal  year. 

Expenditures. — The  total  amount  actually  expended   under  the 
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direction  of  the  Chief  of  Engineers  in  connection  with  the  improve- 
ment of  rivers  and  harbors  during  the  fiscal  year  ending  June  30, 
1905,  is  as  follows: 

IJIvers  and  linrlwrs  (general.  Including  examluatlonH,  surveys, 

and  contingencies) $20,789,423.30 

Removing  sunken  vessels 69,960.77 

0|)eratlng  snag  and  dredge  boats  on  upiier  Mississippi  River 25, 000. 00 

Removing  ol)Structlon8  In  Mississippi  River 78, 90{».  55 

Gauging  waters  of  lower  Mississippi  River  and  its  tributaries 9, 942. 14 

Maintenance  of  South  Pass  channel,  Mississippi  River 105, 214. 12 

Examinations  and  surveys  at  South  Pass,  Mississippi  Elver 10, 231.  79 

Operating  snag  boats  on  Ohio  River 34,688.23 

Operating  and  care  of  canals,  etc 1, 145, 644. 82 

Prevention  of  deiiosits  In  New  Yorlc  HarlxJr 97, 6i58. 15 

California  Deiirls  Commission 15,548.99 

I'ermauent  International  Commission  of  the  Congresses  of  Navi- 
gation  - 1, 401.  73 

Total  22,383,623.68 

This  amount  does  not  include  the  following : 

Eximiditures  under  Mississippi  River  Commission $2,265,073.69 

Enlargement  of  Governors  Island,  New  York  Harbor 97, 575.  74 

Estimates. — The  following  estimates  are  submitted  by  the  Chief  of 
Engineei-s  for  the  fiscal  year  ending  June  30,  1907 : 

Under  continuing  contracts $17,456,801.03 

Under  California  Debris  Commission .      15.000.00 

Prevention  of  deposits  in  New  York  Harbor 85,  260.  00 

The  Mississippi  River  Commission  submits  an  estimate  amounting 
to  $3,625,000,  which  has  been  reduced  in  this  office  to  $2,000,000. 

Engineer  divisions. — The  engineering  works  in  the  charge  of  this 
office  are  arranged  in  divisions,  and  officers  of  the  Corps  of  Engineers 
were  assigned  as  division  engineers  to  overlook  these  works,  as 
follows : 

East  of  the  Rocky  Mountains:  Northeast  Division,  Col.  Chas.  R. 
Suter;  Eastern  Division,  Col.  Amos  Stickney;  Chesapeake  Division, 
C^l.  AV.  A.  Jones,  to  June  20,  1905 ;  Southeast  I)ivi.sion,  Lieut.  Col. 
James  B.  Quinn;  Gulf  Division,  Col.  H.  M.  Adams,  to  August  12, 
1904,  and  Lieut.  Col.  Clinton  B.  Sears  since  that  date;  Central 
Division,  Col.  G.  J.  Lydecker;  Northwest  Division,  Col.  O.  H.  Ernst, 
to  April  5,  1905,  and  'Lieut.  Col.  W.  H.  Bixby  since  that  date.  West 
of  the  Rocky  Mountains:  Pacific  Division,  Col.  D.  P.  Heap  (now 
brigadier-general,  United  States  Army,  retired),  to  October  16,  1904, 
and  Col.  T.  H.  flandbury  since  that  date;  Northern  Pacific  Divi- 
sion, Col.  W.  H.  Heuer. 

/Surrey  of  United  States  land  within  the  fiats  of  Anacostia  River, 
Distrivt  of  Columbia. — The  District  of  Columbia  appropriation  act 
of  July  1,  1902,  appropriated  $5,000  to  be  expended  under  the  direc- 
tion oi.  the  Secretary  oi  War  for  making  a  survey  and  outline  map  of 
land  owned  by  the  United  States  within  what  is  known  as  the  flats  of 
the  Anacostia  River  from  its  mouth  to  the  boundary  line  of  the  Dis- 
trict of  Columbia,  and  authorized  and  directed  the  Attorney-General 
to  report  upon  the  nature  of  title  to  lands  embraced  within  said  flats. 
The  survey  has  lieen  made  and  the  report  thereon  by  Lieut.  Col.  Chas. 
J.  Allen,  Corps  of  Engineers  (now  brigadier-general,  United  States 
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Army,  retired),  dated  February  17,  1903,  with  maps,  has  been  trans- 
mittm  to  the  Attorney-General  with  a  view  to  examination  and  report 
pursuant  to  the  law.  This  report  has  been  rendered  and  the  papers 
will  be  submitted  to  Clon^ess  at  its  next  session. 
.  Preliminary  examinations  and  surveys. — ^The  river  and  harbor  act 
of  March  3,  1905,  provides  for  preliminary  examinations  and  sur- 
veys of  certain  localities  and  the  duty  of  making  the  same  has  been 
assigned  to  Bbards  of  Engineers,  ana  oflScers  of  the  Corps  of  Engi- 
neers in  charge  of  the  various  engineering  districts.  Reports  thereon 
will  be  duly  submitted  when  received. 

ATLANTIC   COAST   AND   GULF  OF   MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW 

HAMPSHIRE. 


This  district  was  in  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of 
Engineers,  to  August  2,  1904,  and  of  Lieut.  Col.  W.  M.  Black,  Corps 
of  Engineers,  since  that  date,  the  officer  in  charge  having  under  his 
immediate  orders  First  Lieut.  C.  W.  Otwell,  Corps  of  Engineers. 
Division  engineer.  Col.  Chas.  R.  Suter,  Corps  of  Engineers. 

1.  Luhec  Channel,  Maine. — ^This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Canada. 

Originally  the  depth  was  about  6  feet  at  mean  low  tide  and  2  feet 
at  low  water  of  spring  tides. 

A  project  was  adopted  in  1879  which,  as  subsequently  modified,  pro- 
vided for  a  channel  276  feet  wide,  increasing  to  300  feet  in  the  bends, 
and  12  feet  deep  at  mean  low  tide.  This  project  was  completed  in 
1890,  practically  as  proposed,  at  a  cost  of  $168,954.68. 

The  present  project  was  adopted  August  18,  1894,  and  its  object 
was  to  widen  the  then  existing  channel  to  a  least  width  of  500  feet,  at 
an  estimated  cost  of  $150,000.  The  amount  expended  on  the  work  of 
the  existing  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1905,  was  $134,481.12.  At  the  latter  date  the  channel  had  been 
dredged  to  the  full  projected  width  and  depth  contemplated  by  the 
project  of  1894.  The  work  will  probably  be  reasonably  permanent, 
but  examinations  will  be  made  from  time  to  time,  when  opportunity 
offers,  to  determine  this  question. 

The  maximum  draft  that  can  be  carried  is  about  11.5  feet  at  mean 
low  water ;  the  mean  variation  in  tide  level  is  18.2  feet.  The  channel, 
which  is  about  3  miles  long,  connects  the  roads  above  with  the  Atlantic 
Ocean,  and  is  the  convenient  and  direct  approach  to  Lubec,  Eastport, 
and  St.  Croix  River  from  the  westward.  It  is  an  international  pas- 
sage, and  the  benefits  from  the  improvement  are  ahnost  entirely  gen- 
eral. As  the  tidal  currents  are  very  strong  and  dense  fogs  prevail  a 
large  part  of  the  time,  the  widening  of  the  passage  decreases  the 
chances  of  stranding  and  collision. 

The  commerce  is  reported  as  follows : 


Tons. 

1897  53, 400 

1898 87,000 

1899 126,  700 

1900 70,800 


Tons. 

1901 KW.  000 

1902 . ^ 148.400 

1903 127,000 

1904 76,200 
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There  is  no  record  for  1904  of  the  vessels  passing  through  the 
channel,  only  the  local  traffic  being  given.  The  greatest  single  item 
was  fish,  which  amounted  to  44,000  tons. 

July  1,  1904.  balance  unexpended $33, 306. '{C 

June  .SO,  1905;  amount  expended  during  fiscal  jrear,  for  works  of 
Improvement I 17, 741.  56 


July  1,  1905,  balance  unexpended 15,504.20 

(See  Appendix  A  1.) 

2.  Narrdguagus  River,  Maine. — ^The  navigable  portion  of  the  river 
is  7  miles  in  length.  The  town  of  Millbridge  is  located  about  2  miles 
above  its  mouth  and  the  lumber  town  of  Cherryfield  at  the  head  of 
navigation.    The  mean  range  of  tide  is  11.3  feet.. 

Before  improvement  the  river  was  obstructed  from  its  mouth  to 
Millbridge  by  a  bar  having  a  depth  of  6  feet  at  mean  low  tide  and  less 
than  4  feet  at  e.\treme  low  tide.  Between  Millbridge  and  Cherryfield 
the  river  was  obstructed  by  bowlders  and  ledge. 

The  original  project  upon  which  the  first  appropriation  was  made 
is  set  forth  in  the  district  officer's  report  of  December  8,  1870,  and 
I)rovided  only  for  the  betterment  of  navigation  above  Millbridge  bj' 
(he  removal  of  obstructions,  such  as  mill  waste,  sunken  Iwwlders,  and 
Ihe  construction  of  an  iron  spindle  on  Half  Tide  rock.  Thiswork  was 
completed  in  1874.  The  amount  expended  was  $22,000,  and  the 
resulting  improvement  is  said  to  have  been  of  great  benefit  to  naviga- 
tion. 

The  improvement  of  the  river  below  Millbridge  was  provided  for 
by  project  submitted  in  1880.  Its  object  was  to  dredge  a  channel  200 
feet  wide  and  11  feet  deep  as  far  up  as  Tx)ng  \Miarf,  and  9  feet  thence 
to  the  anchorage  known  as  Deep  Hole.  The  estimated  cost  was 
$50,000,  and  appropriations  aggregating  this  amount  were  made 
between  1886  and  1899. 

The  amount  expended  on  the  latter  project  to  the  end  of  the  fiscal 
year  1905  was  $49,643.81 ;  but  the  project  was  not  completed  as  orig- 
inally projected,  a  change  having  been  made  necessary  by  the  aban- 
donment of  Ix>ng  Wharf  by  the  steamboat 'company  and  the  erection 
of  a  new  wharf  farther  down  the  river.  This  change  of  location  of 
the  steamboat  wharf  rendered  unneces.sary  any  further  dredging 
above  that  point,  and  accordingly  the  last  appropriation  was  ex- 
pended in  dredging  in  front  of  the  wharf  and  between  that  point 
and  the  deep  water  of  the  bay.  In  obtaining  a  depth  of  11  feet  to  the 
steamboat  wharf  where  it  is  now  located  the  main  object  of  the 
improvement  has  been  accomplished.  The  work  is  only  temporary. 
The  material  excavated  was  a  mixture  of  sawdust  and  mud  and  will 
be  replaced  in  the  course  of  a  few  years  by  a  new  deposit  of  the  same 
material.  It  is  reported  that  the  portion  of  the  river  in  front  of  the 
wharf  has  already  shoaled  to  a  depth  of  7  feet  at  mean  low  tide. 

Nothing  has  been  done  during  the  fiscal  year. 

Tlie  commerce  for  the  last  eight  years  is  given  as  follows : 


Tons. 

1897 .. * 41,500 

1898 20, 147 

1899 23,545 

1900 - .35,825 


Tons. 

1901 41, 9.'V1 

1902 32, 885 

190.S 40,  .525 

1904 41, 925 
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More  than  60  per  cent  of  the  tonnage  is  lumber. 

July  1.  1904,  balance  unexpended $356.10 

July  1,  1905,  balance  unexpended 35tt.  19 

(See  Appendix  A  2.) 

3.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Har- 
bor, Me. — The  object  of  the  breakwater  is  to  protect  the  wharves  of 
Bar  Harbor  and  the  anchorage  in  front  of  the  to\jn  from  the  heavy 
seas  of  southerly  gales. 

The  present  project  is  the  original  one,  approved  June  14,  1889, 
modified  as  to  length  of  breakwater  by  the  revised  project  of  1893. 
It  provides  for  a  breakwater  of  riprap  stone,  extending  from  Porcu- 
pine Island  a  distance  of  2,500  feet  in  a  westerly  direction,  to  a  point 
about  600  feet  from  the  low-water  line  of  Mount  Desert  Island,  the 
estimated  cost  being  $420,200. 

The  expenditures  to  June  30,  1905,  were  $189,789.18,  by  which  date 
the  breakwater  had  been  raised  to  a  height  of  mean  high  tide  for  a 
distance  of  1,790  feet  from  Porcupine  Island.  The  width  on  top  is 
20  feet  and  the  side  slopes  are  such  as  the  rock  naturally  assumes.  As 
funds  become  available  the  existing  work  will  be  maintained  and 
extended  until  the  proposed  length  is  obtained,  after  which  the  cross 
section  will  be  strengthened  to  the  extent  required  for  permanency. 

The  beneficial  effects  resulting  from  tlie  portion  of  tne  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anchor- 
age basin  are  appreciably  felt ;  but  in  order  to  secure  the  desired  pro- 
tection at  high  water  of  spring  tides  it  will  probably  be  foun^  neces- 
sary to  raise  the  breakwater  to  a  height  of  about  6  feet  above  mean 
high  tide.    The  mean  range  in  tides  is  11.5  feet. 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of 
refuge,  and  local  in  making  it  possible  for  boats  to  land  at  the  wharves 
at  all  times  with  safety.  The  only  convenient  method  of  transporta- 
tion to  and  from  Bar  Harbor  is  by  boat. 

The  last  appropriation  for  this  work  was  in  1899,  and  no  work  has 
been  done  since  1900.  At  the  last  inspection  it  was  noted  that  the 
crest  of  the  portion  in  place  had  been  lowered  throughout  about  C 
feet  by  storm  action. 

The  commerce  has  been  reported  as  follows : 

Tons. 

1808 22.175 

1899 24,  393 

1901 42,150 

July  1.  1904,  balance  unexpended $210.82 

July  1,  1905,  balance  unexpended 210.82 

Amount  (estimated)  required  for  completion  of  existing  project 230, 200.  00 

(See  Appendix  A3.) 

J^.  Harbo'c  at  Sullivan  Falls,  Maine. — Sullivan  River  has  a  length  of 
about  6  miles  and  is  the  outlet  of  a  large  bay.  About  midway  of  its 
length  a  point  of  land  projects  to  such  extent  as  to  reduce  the  width 
to  alxjut  one-fourth  that  immediately  above  and  below,  and  at  this 

{)Iace  the  slope  and  velocity  are  such  that  the  locality  is  termed  "  Sul- 
ivan  Falls. ''^  The  bottom  is  ledge,  the  higher  portions  forming  dan- 
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gerous  obstructions  to  navigation.  Hatchers  rock,  about  midway  of 
the  narrow  channel  at  the  rails,  had  originally  only  about  6  inches  of 
water  over  it  at  mean  low  tide.    The  mean  range  in  tides  is  11.5  feet. 

Under  a  project  set  forth  in  report  of  the  district  engineer,  dated 
December  10,  1870,  and  under  appropriations  based  thereon,  the  sum 
of  $35,000  was  expended  in  removing  three  old  piers,  in  excavating 
the  obstructing  ledges  at  the  falls  to  a  depth  of  7  feet  at  mean  low 
tide,  and  in  replacing  spindles  on  two  rocks  near  the  mouth  of  the 
river.  This  work  was  completed  in  1875  and  was  of  material  benefit 
to  navigation. 

The  present  project  is  that  referred  to  in  the  river  and  harbor  act 
of  June  3,  1896,  as  the  "  approved  project,"  and  publishe,d  in  the 
Annual  Report  of  the  Chief  oi  Pingineers  for  1891,  page  619.  It  pro- 
vides for  removing  Hatchers  rock  and  two  other  points  of  ledge  to  a 
depth  of  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $35,000. 

The  expenditures  under  the  existing  project  to  June  30,  1905,  were 
$14,795.64,  and  the  operations  consisted  in  removing  the  entire  area 
of  Hatchers  rock  and  about  five-sixths  of  ledge  "  C  '  to  a  depth  of  10 
feet  at  mean  low  tide. 

To  complete  the  present  project  the  remaining  part  of  ledge  "  C," 
containing  about  67  cubic  yards  in  situ,  and  ledge  "  B,"  containing 
255.3  cubic  yards  in  situ,  will  have  to  be  removed. 

Tlie  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  ecldies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may 
pass  tlwrough  the  rapid.s  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This  occurs  after  the  tide  has  flowed  about  2  feet,  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  the  last  six  years  has  been  as  follows: 


Tons. 

1899 42, 125 

1900 :-—  35,020 

1901  __.  40,125 


Tons. 

1902 37,050 

1903 4,5. 700 

1964 31,400 


The  commerce  consists  almost  entirely  of  granite. 

July  1,  1004,  balance  unexpended 

July  1.  1905,  balnncH>  unexpended 


$204.36 
204.  .SO 


Amount  (estimated)  required  for  comiiletion  of  existing  project 20, 000. 00 

(See  Appendix  A  4.) 

6.  Union  River,  Maine. — The  navigable  portion  of  the  river  extends 
from  the  head  of  Union  Bay  to  the  foot  of  the  falls  at  Ellsworth,  a 
distance  of  about  3 J  miles. 

Before  improvement  the  channel  was  obstructed  by  a  large  deposit 
of  slabs,  edgings,  and  sawdust  near  Ellsworth,  which  practically  sus- 
pended navigation  except  at  high  tide,  by  projecting  ledges  m  the 
narrows  about  three-fourths  of  a  mile  below  the  wharves  at  Ells- 
worth, by  bowlders  at  several  points  along  the  channel,  and  by  a 
broad,  flat  bar  of  sawdust  and  mud  at  the  mouth.  . 

The  first  project  for  the  improvement  of  the  river  is  contained  in 
the  report  of  the  district  officer  dated  June  30, 1867,  and  provided  for 
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erecting  beacons,  removing  sunken  ledges  and  bowlders,  and  dredging 
mill  waste  near  Ellsworth,  so  as  to  secure  a  depth  of  3  feet  at  mean 
low  tide,  this  being  the  available  depth  on  the  bpr  at  the  mouth  of  the 
river.  This  improvement  was  completed  in  1873  with  an  expenditure 
of  $30,000. 

A  survey  was  made  in  1889  under  the  provisions  of  the  act  of  1888, 
and  a  new  project  was  submitted  with  a  view  to  obtaining  a  depth  of 
6  feet  at  mean  low  tide  from  the  wharves  at  Ellsworth  to  deep  water 
in  the  bay.  This  depth  was  to  be  obtained  by  dredging  mill  waste 
near  Ellsworth,  by  removal  of  ledge  in  the  Narrows,  and  oy  dredging 
across  the  bar  at  the  mouth  of  the  river.  To  maintain  the  improved 
depth  of  the  latter  point  the  same  project  provided  for  the  construc- 
tion of  a  training  wall  to  concentrate  the  ebb  flow  in  the  channel.  Tlie 
present  authorized  project  is  that  described  above  with  the  training 
wall  omitted,  and  is  published  on  page  461,  Part  1,  Annual  Report  of 
the  Chief  of  Engineers  for  1890. 

The  act  of  June  3, 1890,  appropriated  $15,000  for  beginning  the  im- 
provement. This  sum  was  expended  in  excavating  to  a  depth  of  about 
6  feet  over  a  section  of  river  about  3,000  feet  long  in  the  vicinity  of 
the  Narrows,  ami  in  carrying  a  single  cut  of  the  dredge  to  the  same 
depth  as  far  up  as  the  wharves,  to  afford  immediate  relief  to  naviga- 
tion. This  single  cut  was  partly  filled  with  new  deposit  by  the  next 
freshet. 

By  the  act  of  March  3,  1899,  the  sum  of  $15,000  was  appropriated 
and  a  contract  was  authorized  for  completing  the  improvement,  at  an 
additional  cast  of  $1 15,000. 

Changes  having  occurred  since  the  making  of  the  survey  upon 
which  the  project  was  based,  a  new  survey  was  made  in  May,  1899, 
and  a  project  for  securing  the  completion  of  the  improvement,  with 
such  changes  in  quantities  as  were  shown  to  l)e  necessary  by  the  sur- 
vey, was  apiproved  by  the  Secretary  of  War  June  28, 1899. 

This  project  was  completed  in  1902.  The  dredging  at  the  mouth  of 
the  river  and  the  removal  of  the  ledge  in  the  Narrows  were  arcom- 
plished,  and  the  channel  at  Ellsworth,  where  the  material  was  saw- 
mill waste,  was  dredged,  but  the  depth  at  the  latter  place  is  not 
expected  to  maintain  because  of  the  movement  during  freshets  of 
material  from  the  great  deposits  of  mill  waste  at  that  locality. 

The  expenditures  to  June  30,  1905,  in  connection  with  the  last 
project  were  $142,101.36. 

Tlie  mean  range  in  tide  is  11.5  feet. 

The  tonnage  iot  the  past  seven  years  is  given  below.  It  is  reported 
that  nearly  all  commodities  now  come  by  rail  instead  of  by  water. 
Shipments  from  Ellsworth  by  rail  are  increasing  with  corresponding 
decrease  in  shipments  by  water. 


Tons. 

1898 50.462 

1899 49,800 

1900 42.  {580 

1901 : 37,749 


Tons. 

1902 .32, 169 

190.S 20,038 

1904 14,961 


July  1, 1904,  balance  unexpended $2. 898.  64 

July  1, 1905,  balance  unexpended 2, 898.  64 

(See  Appendix  A  5.) 

6.  Bagaduce  River,  Maine. — This  is  a  small  stream  that  empties 
into  Penobscot  Bay  .at  Castine,  Me.    The  upper  part  of  the  river 
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divides  into  two  branches,  one  called  Northern  Bay  and  the  otlier 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  slie«'t  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater 
part  is  bare  at  low  tide.  Before  improvement  there  was  a  narrow 
channel  from  Bridges  Point  to  Bowdien's  wharf,  which  had  a  depth 
of  less  than  2  feet  and  was  obstructed  by  ledges  and  bowlders  near 
Winslows  Island.  The  South  Bay  is  otetructed  by  ledges  at  John- 
sons Narrows.    Mean  rise  and  fall  of  tide,  9.8  feet. 

The  approved  project  is  understood  to  be  that  published  atj)age  398 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  Its  object 
is  to  secure  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  tide 
from  Bridges  Point,  Northern  Bay,  to  Bowden's  wharf,  at  an  esti- 
mated cost  of  $45,000.  The  same  project  provides  for  removing  a 
small  quantity  of  rock  in  the  channel  at  Johnsons  Narrow's,  at  an 
estimated  cost  of  $1,875.  All  work  done  has  been  in  accordance  with 
this  project. 

The  expenditures  to  June  30,  1905,  were  $24,865.21.  At  that  date 
there  had  been  obtained  by  dredging  and  by  the  removal  of  rocks 
and  bowlders,  mainly  at  Winslows  Island,  which  was  the  shoalest 
place,  a  channel  40  feet  wide  and  about  2  feet  deep  at  mean  low  tide. 

Navigation  has  not  been  appreciably  benefited  by  the  improvement, 
which  is  of  doubtful  public  value. 

There  were  no  operations  during  the  fiscal  year  1905.  A  contract 
has  just  been  made  under  which  it  is  expected  during  the  present 
working  season  to  secure  about  4  feet  depth  through  the  40-foot 
cut  already  made. 

The  commerce  for  the  last  eight  years  is  given  below,  but  it  is  to 
be  remarked  that  this  includes  the  business  of  Castine,  a  place  of  some 
importance  at  the  mouth  of  the  river : 


Tons. 

1897 80,600 

1898 79,965 

18!« 89,500 

1900 86,000 


Tons. 

1901 90, 900 

1902 99,2.")0 

1903 9n.77.-> 

1904 102, 05() 


July  1,  1904,  balance  unexpended— $3,254.50 

June  30,  190.5,  amount  expended  daring  fiscal  year,  for  works  of  Im- 
provement     119.  SO 


Julv  1,  1905,  balance  unexpended 3. 1.T4.  79 

July  t  1905,  outstanding  liabilities... 2..s<i 


July  1,  1905,  balance  available .%  LSI.  n.i 


.Tuly  1,  1905,  amount  coveretl  by  uncompleted  contracts 2.  71.'t.  8(1 

Amount  (estimated)  required  for  completion  of  existing  project—     18.875.  (»0 

(See  Appendix  A  6.) 

7.  Penobscot  River,  Main^. — ^Except  the  dredging  of  a  sawdust  bar 
opposite  High  Head,  near  Bucksport,  Me.,  the  improvements  have 
l>etm  confined  to  a  stretch  of  about  3^  miles  of  the  river  at  and  below 
Bangor.  Before  improvement  this  part  of  the  river  was  obstructed 
by  ledge,  bowlders,  and  mill  waste  to  such  extent  as  to  aiford  a  safe 
available  depth  of  only  about  6  feet  at  extreme  low  tide.  The  mean 
range  in  tides  is  13.1  feet. 

The  original  project  is  given  in  the  district  officer's  report  of 
August,  1870,  and  was  approved  August  22,  1870.  Its  object  was  to 
obtain,  by  dredging  and  by  removing  obstructing  ledges  and  bowlders 
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over  3^  miles  of  river  at  and  below  Bangor,  an  anobstructed  channel 
having  a  width  of  150  feet  and  a  depth  of  12  feet  at  the  lowest  tides. 
There  was  expended  prior  to  the  adoption  of  the  present  project 
$198,300. 

The  present  project  is  an  extension  and  modification  of  that  of  1870. 
It  is  based  on  a  survey  ordered  bv  the  act  of  September  19,  185)0,  and 
its  object  is  to  secure  a  channel  clepth  of  11  feet  at  extreme  low  tide 
for  a  width  of  360  feet  in  Bangor  Harbor;  to  widen,  straighten,  and 
deepen  the  channel  near  Crosbys  Narrows  and  Stern's  mill  to  a  depth 
of  12  feet  at  extreme  low  tide ;  and  to  secure  a  depth  of  22  feet  at 
mean  low  tide  between  Bucksport  and  Wiiiterport,  at  an  estimated 
cost  of  $440,000. 

In  1899  the  project  was  extended  to  include  certain  work  at  Bangor 
Harbor,  estimated  to  cost  $28,000. 

The  expenditures  under  the  existing  modified  and  enlarged  project 
to  June  30,  1905,  amounted  to  $169,434.27,  and  the  object  of  the  gen- 
eral project  has  virtually  been  accomplished. 

The  available  depths  are  as  follows:  Bangor  Harl)or,  14  feet  at 
mean  low  tide,  or  11  feet  at  extreme  low  tide;  at  Stern's  mill  and 
Crosbys  Narrows,  15  feet  at  mean  low  tide,  or  12  feot  at  extreme  low 
tide.  The  shoal  at  Frankfort  flats  was  dredged  to  22  feet  at  mean  low 
water,  and,  so  far  as  known,  has  given  no  trouble  since.  The  shoal  at 
High  Head  above  Bucksport  was  dredged  to  the  same  depth,  but 
afterwards  shoaled  up  to  a  certain  extent  and  subse<iuently  tleejjcned 
again  by  the  natural  scour  of  the  river.  Examination  made  since  the 
dredging  was  done  shows  that  the  depths  on  the  bar  vary  and  that  no 
material  benefit  has  been  obtained  by  dredging. 

In  view  of  the  shifting  character  of  this  bar,  the  utter  failure  to 
obtain  a  permanent  improvement  by  dredging,  and  the  fact  that  it  is 
not  in  any  way  a  dangerous  obstruction  to  navigation,  no  further  work 
is  recommended  upon  it  at  this  time. 

In  the  act  of  March  3, 1899,  Congress  adopted  a  project  for  further 
local  improvement  in  Bangor  Harbor,  the  object  being  to  remove  the 
ledge  in  front  of  the  Boston  and  Bangor  Steamboat  Company's  wharf 
to  a  depth  of  11  feet  at  extreme  low  tide,  and  to  deei^en  the  basin  of 
the  Kendu.skeag  stream  at  its  junction  with  the  Penobscot  River.     As 
approved  by  the  Secretary  of  War,  May,  1899,  the  detailed  plan  of 
improvement  of  the  Kendu-skeag  River,  under  the  general  proje<;t 
adopted  by  the  act  of  March  3,  1899,  contemplated  dredging  through 
both  draws  of  the  railroad  bridge,  and  within  the  basin  l)etween  the 
lower  bridge  and  the  post-office  bridge,  so  as  to  obtain  a  uniform  depth 
of  about  2  feet  below  mean  low  water  to  within  30  feet  of  the  wharf. 
Both  improvements  were  completed  by  the  removal  of  2,225  cubic 
j'ards  of  ledge  in  front  of  the  Boston  and  Bangor  Steamboat  Com- 
pany's wharf  and  15  cubic  yards  of  bowlders  and  27,428  cubic  yards 
of  gravel  and  sand  from  the  basin  of  the  Kenduskeag  stream.    The 
improvement  at  the  Boston  and  Bangor  steamboat  wharf  is  perma- 
nent ;  that  in  the  mouth  of  the  Kenduskeag  not  so.    The  depth  it  was 
expected  to  obtain  in  the  later  was  2  feet  below  mean  low  water,  but 
the  available  depth  secured  is,  in  fact,  less  than  this  on  account  of 
bowlders  brought  in  by  freshets  and  scattered  over  the  basin. 
During  the  fiscal  year  no  work  has  been  done. 
As  above  stated,  the  mean  range  in  tide  at  Bangor  Harbor  is  13.1 
feet,  and  the  depth  of  water  resulting  from  past  improvements  is  14 


Digitized  by 


Google 


28     REPORT  OP  THB  CHIEF  OP  ENGINEERS,  U.«8.  ARMT. 

• 
feet,  giving  a  depth  of  27^  feet  in  the  improved  channel  at  high  water 
of  an  average  tide.  The  available  high-water  depth  is  some  less  than 
this  at  neap  tide  and  correspondingly  greater  at  spring  tide.  Deep- 
draft  vessels  always  come  in  and  depart  at  the  height  of  the  tide. 
Incoming  vessels  of  deep  draft  are  immediately  docked  on  arrival,  as 
there  is  not  enough  water  in  the  channel  to  float  them  at  low  tide. 
There  has  been  no  special  demand  made  for  a  further  deepening  of 
the  channel  of  the  river,  but  there  has  been  a  growing  demand  for 
an  increase  in  its  capacity  by  widening,  the  present  area  of  deep  Avater 
being  insufficient  to  accommodate  the  traffic.  Several  instances  have 
been  reported  of  vessels  being  injured  by  striking  ledges  after  being 
forced  out  of  the  channel.  The  act  of  1905  provided  for  a  preliminary 
examination,  which  has  been  made  and  a  survey  ordered. 

The  conunerce  of  the  river  for  the  last  eight  years  is  given  as 
follows : 


Tons. 

1897 790,608 

18!)8 (B{».(}71 

1899 6.58,632 

1900 917,Si.5 


Tons. 

1901 708, 012 

1902 689,369 

190:i 861,579 

1904 812,  273 


The  bulk  of  the  business  for  1904  consisted  of  coal  and  lumber. 

July  1,  1904,  balance  uneipendetl ^610.39 

June  30,  1905,  amount  ext)ended  during  flscal  year,  for  works  of 

Improvement 44.66 


July  1,   1905,  balance  unexpended 8,565.7.3 

(See  Appendix  A  7.) 

8.  Buckaport  Ilarhor,  Maine. — The  mean  range  in  tide  is  10.6  feet. 
Before  improvement  the  bed  of  the  river  on  the  east  side  in  front  of 
the  wharves  of  Bucksport  was  obstructed  by  a  deposit  of  sawdust 
and  mud,  having  a  minimum  depth  of  abotit  4  feet  at  mean  low  tide. 

Under  appropriations  aggregating  $16,000,  this  obstructing  shoal, 
locally  known  as  the  Middle  Ground,  was  dredged  between  1875  and 
1878,  under  the  general  project  for  improving  Penobscot  River,  to  a 
depth  of  12  feet  at  mean  low  tide  over  that  portion  of  its  area  lying 
immediately  in  front  of  the  wharves,  and  to  a  depth  of  8  feet  over  the 
remainder. 

The  existing  project  is  based  upon  a  report  of  a  survey  printed  in 
the  Annual  Repoi-t  of  the  Chief  of  Engineers  for  1900,  page  1103, 
and  was  adopted  by  the  act  of  June  13, 1902.  It  provides  tor  remov- 
ing the  Middle  Ground,  which  has  again  shoaled,  to  a  depth  of  16 
feet  at  mean  low  tide,  at  an  estimated  co.st  of  $20,000. 

The  expenditures  under  existing  project  to  close  of  fiscal  year  end- 
ing June  30,  1905,  have  been  $18,420.99.  The  improvement  was  com- 
pleted in  1903. 

As  there  are  large  sawdust  and  mud  bars  above  this  point,  which 
are  set  in  motion  in  times  of  freshet,  it  is  expected  that  the  area 
dredged  at  Bucksport  will  slowly  fill  in  again  in  the  course  of  years. 
The  improvement  should  therefore  not  be  regarded  as  entirely  per- 
manent. 

July  1,  19<M.  balance  uue,xpended $1,685.36 

June  30.   1!K)5,  amount  expended  during  fiscal  year,  for  works  of 

improvement 100.  35 

July  1,  1905,  balance  unexi)ende«l 1,579.01 

(See  Appendix  A  8.) 
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9.  Carnden  Harbor,  Maine. — The  mean  range  in  tide  is  9.7  feet. 
Before  improvement  navigation  was  impeded  by  shoal  water,  there 
being  a  depth  of  about  6  feet  in  the  outer  harbor  at  the  steamboat 
landing  and  less  than  1  foot  in  the  inner  harbor,  where  most  of  the 
wharves  are  located. 

The  first  project  is  contained  in  the  district  officer's  report  of  De-/ 
cember  17,  1872,  and  provided  for  dredging  two  channels,  -one  1,500 
feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low  water  on  the 
easterly  side  of  the  harbor,  the  other  1,400  feet  long,  100  feet  wide, 
and  7  feet  deep  at  mean  low  water.  This  improvement  was  com- 
pleted in  1875,  under- appropriations  aggregating  $30,000  made  by 
acts  of  1873,  1874,  and  1875. 

The  harbor  was  again  surveyed  and  a  new  project  submitted  in 
1887,  under  the  provisions  of  the  river  and  harbor  act  of  1886.  This 
project  provided  for  dredging  at  the  entrance  tp  the  harbor  to  a 
depth  of  12  feet  at  mean  low  tide;  to  dredging  a  channel  on  each 
side  of  the  harbor  and  approaches  to  the  same  to  a  depth  of  10  feet ; 
to  dredging  small  channels  along  the  wharves  at  the  extreme  upper 
end  of  the  harbor  to  5  feet,  and  after  completion  of  the  above,  to 
dredging  the  Middle  Ground  of  the  harbor  to  the  same  depths  as 
the  adjacent  channels.  The  project  was  completed  in  1897,  witk  an 
expenditure  of  $44,940.79. 

There  is  one  small  stream  emptying  into  the  harbor  at  the  extreme 
upper  end,  but  it  is  not  a  silt-l)earing  stream,  and  it  is  believed  that 
the  improved  depths  have  remained  practically  permanent. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899, 
a  new  survey  was  made  in  the  vicinity  of  the  Boston  and  Bangor 
Steamboat  Company's  wharf  in  the  outer  harl)or  and  a  project  sub- 
mitted for  increasing  the  depths  in  this  vicinity  to  14  feet  at  moan 
and  11  feet  at  extreme  low  water  so  as  to  accommodate  the  Iwats  of 
this  line,  which  have  had  difficulty  in  reaching  their  wharves  at  ex- 
treme low  run  of  tides.  The  cost  was  estimated  at  $7,400.  Th\ 
project  is  published  at  page  1111  of  the  Annual  Report  of  the  Cliicf 
of  Engineers  for  1900. 

Expenditures  under  the  latter  project  up  to  June  30,  1905,  were 
$7,285.53,  and  resulted  in  completion  of  the  improvement,  giving  a 
uniform  depth  of  14  feet  at  mean  low  tide  over  an  area  in  front  of 
the  Eastern  Steamship  wharf,  where  the  depth  had  previously  ranged 
from  9.5  to  13  feet. 

July  1,  1904,  bHlance  une.xpemlwl $173.68 

July  1,  1905,  balance  unexi)eudetl 173.68 

(See  Appendix  A  9.) 

10.  RoeMand  Harbor,  Maine. — The  wharves  are  located  on  the 
shores  of  three  coves,  formed  by  two  projecting  points  of  land  on  the 
western  side  of  the  harbor,  known  as  Crocketts  Point  and  Atlantic 
Point.  The  general  direction  of  the  wharf  frontage  is  north  and 
south  and  the  length  of  frontage  is  about  800  feet.  Before  improve- 
ment depths  in  front  of  the  wharves  increased  very  slowly.  All  the 
wharves  except  those  at  the  end  of  Crocketts  Point  and  Atlantic  Point 
extended  only  a  short  distance  beyond  the  low -water  contour,  a  high 
mean  range  m  tide,  which  at  this  point  is  9.6  feet,  being  relied  upon 
to  give  access  to  moderate  and  light  draft  vessels  at  high  tides.  The 
entrance  to  the  harbor  from  the  east  has  a  width  of  about  9,000  feet. 
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Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered 
by  heavy  seas  during  easterly  gales. 

The  first  improvement  undertaken  was  to  render  it  a  safe  harbor  of 
refuge  for  coastwise  shipping,  and  incidentally  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  To  accomplish  this  a 
project  was  adopted  in  1881  in  which  two  breakwaters  were  contem- 
plated, one  extending  south  from  Jamesons  Point,  the  other  a  de- 
tached breakwater  nearer  to  and  opposite  the  principal  wharves  in 
the  town ;  both  to  be  raised  in  the  first  instance  to  the  level  of  mean 
tide,  but  with  the  expectation  that  a  further  raising  would  be  neces- 
sary as  experience  might  dictate. 

In  1886  this  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
18!)0  it  was  iigain  amended  so  as  to  eliminate  the  detached  breakwater 
and  to  provide  for  extending  farther  south  than  was  first  contem- 
plated the  breakwater  at  Jamesons  Point. 

IJy  the  act  of  June  3,  189(5,  Congress  adopted  a  project  for  dredg- 
ing the  inner  harbor  in  the  vicinity  of  the  wharves  to  dcjjths  ranging 
from  4  feet  to  13  feet  at  mean  low  tide  and  for  removing  two  danger- 
ous ledges,  one  occupying  a  central  position  in  the  harbor,  which  was 
to  be  cut  down  to  tlic  depth  of  22  feet  at  mean  low  tide;  the  other, 
less  centrally  located,  was  to  be  removed  to  a  depth  of  14  feet.  The 
estimated  cost  was  $403,000.  By  the  same  act  this  project  was  com- 
bined with  that  for  the  breakwater  as  one  project,  and  authority  was 
given  for  completing  the  whole  under  the  continuous-contract  sy.stcm, 
at  an  estimated  expenditure  of  $1,036,000. 

The  dredging  was  finished  in  May,  1901 ;  the  removal  of  ledge  in 
the  fall  of  1901.  The  breakwater  was  also  completed  to  the  heiglit 
and  slopes  contemplated  before  the  close  of  the  same  season.  The  sea 
slope  or  the  breakwater  did  not  maintain  its  status  under  the  heavy 
gales  of  the  winter  of  1900-1901,  and  32,656  tons  additional  of  heavy 
riprap  was  placed  on  il  l)efore  the  close  of  the  fiscal  year  1902. 

The  winter  of  1903—1  was  phenomenal  for  its  extreme  cold  and  con- 
sequent heavy  ice.  An  examination  of  the  breakwater  early  in  1904 
showed  nioi-e  or  less  disturbance  of  the  .sea  slope  as  a  result  of  the  ice 
movenuMit  and  the  heavy  seas.  During  tlie  fiscal  vear  1905.  19,716 
tons  of  stone  was  placed  along  the  out*r  slope.  This  work  is  re- 
giirded  as  ratlier  for  improvement  than  for  maintenance,  as  it  was  to 
be  ex|)ected  that  some  work  would  be  neces-sary  from  time  to  time 
until  the  slo[)es  hiul  assumed  a  state  of  rest. 

The  total  exnendituros  to  the  close  of  the  fisc-al  year  1905  were 
$915,46(;.7S.  The  benefits  resulting  are  that  the  breakwater  affords 
a  siife  and  (>xt(>nsive  andiorage  and  harbor  of  refuge.  The  removal 
of  leclges  has  increased  the  available  anchorage  area,  and  the  dredging 
iiiFords  access  to  the  wharves  by  vessels  of  greater  draft. 

The  coiiinierc(!  for  the  last  eight  year's  is  given  as  follows: 

Tona.       I  Tons. 

IS!)-.-    5!)4,!)92|  I'.KU r)22, 17.5 

1S'.).S ' 579,:J00     1!K)2 470,82.") 

1S!)!» 7.">.(M9     1903 4n8.(iti0 

lOtX) 553,000  I  1904 512,170 
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July  1,  1904,  balance  unexpended $34,551.27 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         24,  518. 05 


July  1,  1905,  balance  unexpended 10)033.  22 

July  1,  1905,  outstanding  liabilities 201.95 


9, 831.  27 


July  1,  1905.  balance  available 

(See  Appendix  A  10.) 

11.  Carvers  Harbor,  Vinalhaven,  Me. — ^The  object  of  the  improve- 
ment is  to  secure  a  better  anchorage  than  the  harbor  afforded  in  its 
natural  state.  Before  improvement  the  anchorage  area  was  limited 
as  to  area  and  depth,  there  being  less  than  8  feet  at  mean  low  tide' over 
the  most  of  it. 

The  project  of  improyement,  as  approved  by  the  Secretary  of  War 
May  11,  1897,  provides  for  dredging  the  inner  harbor  to  adepth  of 
16  feet  at  mean  low  tide  over  an  area  about  23  acres  in  extent  and  at 
an  estimated  cost  of  $64,000. 

The  expenditures  under  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  amounted  to  $42,841.60. 

The  project  is  completed,  giving  16  feet  at  mean  low  tide  over  an 
area  about  1,300  feet  by  750  feet,  or  practically  all  that  part  of  the 
inner  harbor  used  for  commerce. 

The  improvement  will  be  fairly  permanent  and  will  be  a  benefit  to 
navigation  in  affording  a  harbor  of  refuge  and  increased  facilities  for 
reaching  the  wharf. 

The  mean  range  in  tides  is  9.3  feet. 

The  commerce  for  the  last  eight  years  is  given  as  follows : 


Tons. 

1897 63,074 

1888 80,000 

1809 63,390 

1900 64,500 


Tons. 

1901 78,300 

1902 77,200 

10O.i 82,906 

1904 64,650 


Probably  70  per  cent  of  the  tonnage  is  granite. 

July  1,  1904,  balance  unexpended $2, 158. 40 

July  1,  1905.  balance  unexpended 2,15a  40 

(See  Appendix  A  11. )r 

J 2.  Georges  Rioer.  Maine. — This  river  is  a  tidal  estuary  with  a 
mean  rise  and  fall  of  the  tide  of  10  feet.  The  head  of  navigation  is 
Thomaston,  Me. 

The  navigable  depth  is  full  3^  fathoms  to  a  point  about  1  mile  from 
Thomaston,  but  from  this  point  to  the  head  of  navigation  the  channel 
before  improvement  was  narrow,  with  a  short  bend  at  one  point  and 
with  a  least  depth  of  about  11  feet  at  mean  low  tide. 

By  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging  to 
16  feet  at  mean  low  tide,  and  to  widths  as  follows :  As  far  up  as  the 
I)end,  160  feet ;  in  the  bend,  220  feet ;  beyond  the  bend,  125  feet,  nar- 
nowing  to  90  feet  at  the  upper  end. 

The  estimated  cost  was  $26,000. 

The  expenditures  to  June  30,  1905,  were  $25,787.91,  and  the  work 
covered  by  the  project  has  been  accomplished. 

Gradual  shoaling  by  material  brought  down  by  freshets  may  be 
expected,  but  the  process  will  be  slow  and  a  depth  sufficient  to  accom- 
modate the  traffic  wiU  probably  be  maintained  for  a  number  of  years. 
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The  depth  of  the  dredged  channel  is  such  that  vessels  could  be 
towed  out  at  any  stage  of  the  tide,  but  as  the  business  at  that  locality 
does  not  seem  to  warrant  the  maintenance  of  a  tug  they  have  to  wait 
until  near  high  water  and  a  favorable  wind  in  order  to  go  in  or  out 
under  sail  with  safety. 

The  commerce  is  given  as  follows : 


Tons. 

1901 ao.ooo 

1902 45,000 

1903 21, 050 


Tons. 

1897 (54, 250 

1898 59, 000 

1899 00,000 

1900 29,225 

July  1,  1004,  balttiK-o  uuexi)en(led $357.00 

June  30,  1905,  amount  expended  durinR  flncal  year,  for  works  of  Im- 
provement        145.00 


July  1,  1905,  balam-e  unexpended 212.09 

(See  Appendix  A  12.) 

13.  New  Harhoi\  Maine. — This  is  a  small  harbor  on  the  easterly 
side  of  Pemaquid  Neck  and  about  14  miles  southeast  of  Newcastle, 
the  nearest  railroad  station.  The  entrance  is  good,  but  inside  the 
harbor  the  greatest  depth  is  only  about  10  feet  at  mean  low  tide,  and 
that  for  a  limited  area.  The  ui)per  part  of  the  harbor  is  bare  at  low 
tide.  These  conditions  prevented  the  steamer,  on  which  local  inter- 
ests depend  for  freighting,  from  landing  at  low  tide  and  made  it 
impossible  for  fisliing  vessels  and  lioats  to  reach  the  upper  wharves 
to  land  their  catch  except  at  high  water.  Lack  of  anchorage  room 
also  produced  a  ci'owded  condition  in  the  lower  harbor. 

The  existing  project,  which  was  adopted  by  the  act  of  March  3, 
1905,  is  based  on  a  survey  made  in  1903,  the  report  of  which  was 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904 
(p.  81(5).  It  covers  the  only  work  ever  proposed  for  this  locality 
and  provides  for  dredging  to  a  depth  of  12  feet  at  mean  low  tide 
over  an  area  of  about  4|  acres  in  the  lower  part  of  the  harbor  and  to 
0  feet  at  mean  low  tide  over  an  area  of  about  4^  acres  in  the  upper 
part.     The  estimated  cost  is  $10,500. 

The  amount  expended  to  the  clow  of  the  fiscal  year  1905  was 
$129.75.  No  work  has  yet  been  done,  but  a  -contract  nas  been  made 
for  doing  all  the  dredging  covered  by  the  project.  It  is  expected 
that  operations  will  be  commenced  about  the  last  of  July  and  com- 
pleted during  the  jji-esent  season. 

The  tonnage  for  the  year  1904  is  reported  as  8,349  tons,  and  the 
n>iml)cr  of  passengers  1,500.  It  has  bwm  estimated  that  about  $300 
per  year  will  be  saved  through  the  steamer  making  regular  landings 
ahme. 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  3. 1905.  $10, 500.  00 
June  .30,  liM).'),  amount  oxiiondcrt  during  fiscal  year,   for  works  of 
Improvement _..- 129.75 


.Tuly  1,  1905,  Iwliincc  unexiKjndcd 10,  370.  2."> 

July  1,  litO.'),  outstanding  lial)llitics 12.00 


July  1,  1905,  balanc-e  available 10,.^57.C5 


July  1,  1905,  amount  covered  by  uncompleted  contracts 9, 229. 50 

(See  Appendix  A  13.) 
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H.  Damariseotta  River,  Maine. — Damariscotta  River  is  a  tidal 
estuarv  about  15  miles  in  length  up  to  the  head  of  navigation,  where 
the  villages  of  Newcastle  and  Damariscotta  are  situated.  The  ap- 
proach to  the  wharves  is  obstructed  by  a  shoal  having  a  least  depth 
of  5  feet  at  mean  low  tide. 

The  existing  project,  which  represents  the  first  work  proposed  for 
this  locality,  was  adopted  by  the  act  of  March  3,  1905,  and  is  based 
upon  a  survey  made  in  1903,  the  report  of  which  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  190i  (p.  800).  It 
provides  for  dredging  the  above-mentioned  shoal  to  a  depth  of  9 
feet  at  mean  low  tide,  at  an  estimated  cost  of  $5,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  1905  was 
$25.53.  No  work  nas  yet  been  done,  but  a  contract  has  been  made 
for  doing  all  the  dredging  covered  by  the  project.  It  is  expected 
that  operations  will  be  commenced  about  the  1st  of  August  ana  com- 
pleted during  the  present  season. 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  3, 1905.    f5, 000.  00 
Juiie  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      25. 53 

Jnly  1,  1905,  balance  unexpended 4,974.47 

July  1,  19(»,  outstanding  liabilities 5.60 

July  1, 1905.  balance  available 4,968.87 

July  1.  1905,  amount  covered  by  uncompleted  contracts 4, 177.  36 

(See  Appendix  A  14.) 

15.  Kennebec  River,  Maine. — Before  improvement  the  main  chan- 
nel of  the  river  between  the  foot  of  Swan  Island  and  Gardiner  was 
obstructed  by  shoals  near  Beef  rock,  with  only  10  feet  of  water  at 
mean  low  tide,  by  dangerous  simken  ledges  in  Lovejoy  Narrows,  by 
a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at  mean  low  tide, 
and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat  channel  to  the 
west  of  Swan  Island  (at  Hatehs  rock)  was  obstructed  by  a  shoal  over 
which  there  was  only  7^  feet  of  water,  and  the  channel  between  Gard- 
iner and  Augusta,  a  distance  of  6A  miles  was  obstructed  by  shoals 
which  gave  a  navigable  depth  of  only  3J  feet  in  low  summer  tides. 

Appropriations  for  minor  improvements  were  made  at  various  times 
between  1827  and  1852. 

In  1866  a  project  was  begun  for  improving  the  upper  part  of  the 
river  with  a  view  to  obtaining  a  channel  7  feet  deep  and  100  feet  wide  . 
at  low  water.  This  project,  witlj  modifications,  was  completed  in  1877 
and  resulted  in  obtaining  a  channel  10  feet  deep  at  mean  low  tide  and 
not  less  than  100  feet  wide  in  its  lowest  summer  stages  as  far  up  as 
Gardiner,  and  a  depth  of  6^  feet  at  low  tide  and  width  of  100  feet 
from  Gardiner  to  Augusta. 

The  channel  west  of  Swan  Island,  being  obstructed  by  shoal  water 
(8^  feet  at  mean  low  tide)  and  a  too  narrow  channel  at  the  head  of  the 
island,  by  shoal  water  at  Hatehs  rock,  l)elow  Richmond,  and  by  a  very 
narrow  channel  30  feet  wide  at  the  foot  of  the  island,  was  improved 
by  dredging  in  1881-1883,  so  as  to  give  a  channel  175  feet  wide  and  11 
feet  deep  at  the  foot  of  the  island  and  a  channel  of  about  80  feet  width 
and  10  feet  depth  at  Hatehs  rock  and  the  head  of  the  island. 
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The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  188?,  and  a 
project  embracing  dredging,  rock  excavation,  and  contraction  works 
was  submitted  for  tlie  further  improvement  of  the  river.     In  1882  this 

{)roject  was  revised  to  secure  depths  as  follows:  Thirteen  feet  at  mean 
ow  tide  as  far  up  as  Sands  Island ;  12  feet  thence  to  Hinckleys  shoal, 
above  Gardiner,  and  10  feet  thence  to  Augusta,  at  an  estimated  cost  of 
$388,500.  This  project  was  approved  August  19, 1892,  and  was  com- 
pleted in  1898. 

The  total  expenditures  upon  the  river  to  June  30,  1905,  upon  the 
projects  above  enumerated,  were  $483,674.33. 

The  improved  channel  obtained  under  the  above  projects  has  suf- 
fered some  loss  of  available  depth  by  the  deposits  brought  down  by 
freshets.  This  slioaling  has  been  most  marked  in  the  stretch  of  6^ 
miles  of  river  between  Gardiner  and  Augusta,  the  further  improve- 
ment of  which  is  provided  for  by  the  river  and  harbor  act  approved 
June  13,  1902,  which  appropriated  $40,000  and  authorized  a  continu- 
ous contract  for  the  completion  of  the  project.  The  last  project  is 
published  at  page  1121  oi  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  and  proposes  a  widening  of  the  channel  from  Gardiner 
to  Augusta  to  12.5  feet,  and  a  cleaning  out  of  the  old  dredged  channel 
and  its  further  deepening  to  16  feet  at  mean  high  water,  or  11  feet  at 
mean  low  water. 

Nothing  has  yet  been  done  under  the  project  of  1902,  and  there  have 
been  no  expenditures.  The  work  has  been  advertised,  but  the  bids 
were  rejected  because  in  excess  of  the  authorized  cost.  It  will  be 
readvertised. 

The  mean  rise  and  fall  of  tides  at  Bath  is  6.9  feet ;  at  Gardiner,  5.1 
feet ;  at  Augusta,  4.3  feet. 

Augusta  is  the  head  of  general  navigation,  though  above  the  dam  at 
that  place  the  stream  admits  of  navigation  in  a  limited  way.  Prob- 
ably not  more  than  7  feet  at  mean  low  tide  could  be  carried  up  to 
Augusta. 

The  commerce  for  eight  years  is  given  as  follows : 


Tons. 

1897 66.5,991 

1898 1,211,808 

1899 714.199 

1900 716,930 


Tons. 

1901 542,626 

1902 431,118 

19m 499,849 

1904 468,980 


OENEBAI.   IMPROVEMENT. 

July  1,  1904,  balance  unexpended— ' $17,413. 12 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  Itn- 
provement  -, 737.  ^'i 


July  1,  190r>,  balance  une.xi)erided--  16,67.5.67 

July  1,  190,5,  outstanding  liabilities 75.00 


.July  1,  1905,  balnnc«  available 16,600.67 

BETWEEN   OABDINEB  AND  AUOnSTA. 

July  1,  1904,  balance  unexpended $40,000.00 

July  1,  190.5,  balanw  unexpendetl 40,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 
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Amonnt  tbat  cmn  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907.  for  worfcs  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 $41,000.00 

Sobmitted  in  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4.  1897. 

(See  Appendix  A  1.5.) 

16.  Portland  Harbor,  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  gootl,  but 
before  improvement  the  approach  to  the  inner  harbor  was  obstructed 
by  a  shoal  known  as  the  Middle  Ground,  over  which  tlie  depth  was 
onJy  from  8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stam- 
ford ledge  the  greatest  available  depth  was  only  Ifi  feet.  The  best 
part  of  tne  wharf  front  was  exposed  to  swell  from  the  main  entrance, 
which  sometimes  made  it  dangerous  for  vessels  to  lie  at  the  docks,  and 
along  this  front  the  depth  was  in  some  places  as  shallow  as  4  feet. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  begun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  chaimel 
.SOO  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Ground  and  to  remove  the  bar  off  the  Grand 
Trunk  Railroad  wharves  to  the  same  depth. 

The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  again  in  1871  so  as  to  provide  for  a  channel  .500  feet 
wide.  In  1872  further  modifications  were  made  by  including  in  the 
project  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner 
harbor  up  to  the  harbor  commissioner's  lines  to  a  depth  of  16  feet  at 
mean  low  tide.  The  project,  modified  as  alwve  described,  excepting 
some  dredging  in  the  inner  harbor,  was  completed  by  1876.  Between 
1881  and  1885  the  Middle  Ground  was  removed  to  a  depth  of  21  feet 
at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  under  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amount  of  dredging  in  the  upper 
part  of  the  harbor. 

In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  of  the  harbor  with  deep 
water  in  the  upper  part.    This  work  was  completed  in  1894. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor,  at  an 
estimated  cost  of  $770,000,  and  included  in  the  project  the  further 
improvement  of  Back  CoA'e  at  a  combined  estimate  of  $946,250.  The 
same  act  appropriated  $20,000  for  beginning  work  and  authorized  the 
making  of  a  contract  for  its  completion. 

The  latter  project  was  completed  in  1902  at  a  cost  which  was  about 
$2.53,000  less  than  the  estimate.  By  the  sundry  civil  act  of  March  3, 
1905,  Congress  authorized  an  amendment  to  the  project  by  which  the 
30-foot  channel  is  to  be  continued  up  Fore  River  as  far  as  the 
Boston  and  Maine  Railroad  bridge,  and  a  channel  of  entrance  to  Back 
Cove  dredged  to  the  same  depth.  The  width  in  each  case  is  to  be 
about  300  feet.  The  work  is  to  be  done  without  increasing  the  esti- 
mated cost 
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The  total  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 
1905,  have  been  $1,270,815.89. 

There  are  no  silt  streams  emptying  into  Portland  Harbor,  and  the 
improved  depths  obtained  under  the  project  will  be  practically  perma- 
nent. The  maximum  draft  that  can  be  carried  to  the  wharves  in 
Portland  Harbor  at  mean  low  tide  is  30  feet  and  to  the  wharves  in 
Back  Cove  about  11  feet.    The  mean  range  in  tide  is  8.8  feet. 

Two  principal  advantages  have  followed  this  large  improvement. 
A  large  and  well-sheltered  deep-water  anchorage  has  been  created 
under  the  shelter  of  the  breakwater,  and  the  trans- Atlantic  vessels  can 
arrive  and  depart  from  their  docks  at  the  lowest  stages  of  tide. 

The  portion  of  the  harbor  in  which  most  of  the  dredging  has  been 
done  is  the  lower  part  of  so-called  Fore  River.  This  river  is  crossed 
by  four  bridges.  Going  up  the  harbor  these  are:  (1)  Portland 
Bridge;  (2)  bridge  of  the  Boston  and  Maine  Railroad,  eastern  di- 
vision; (3)  Vaughan  Bridge,  belonging  to  city;  (4)  bridge  of  Boston 
and  Maine  Railroad,  western  division.  Portland  Bridge  has  a  draw 
G5  feet  wide,  and  admits  vessels  of  the  largest  class  coming  to  Port- 
land. The  next  bridge  has  recently  been  reconstructed  with  a  draw 
opening  of  60  feet,  and  the  city  of  Portland  is  now  negotiating  for 
the  reconstruction  of  the  third  bridge  with  an  opening  of  not  less 
than  60  feet.  The  improvement  in  the  bridges  ana  the  new  channels 
will  afford  great  relief  to  the  coal  trade  and  other  deep-draft  com- 
merce which  has  been  much  hampered  and  retarded  by  lack  of  room 
and  sufficient  water. 

The  commerce  for  the  last  eight  years  is  given  as  follows : 


Ton8. 

1897 1. 326, 844 

1808 1,334,752 

1899 1,  (i2<),  284 


Tons. 

1901 2, 461. 515 

1902 2,224,091 

1903 2, 312, 457 


1900 2,261,008  |  1904 2,233,475 

July  1,  1904,  balance  unexpended |13,  779.  58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  100, 000. 00 

113,  779. 58 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Ini- 
piovement   868.  42 


July  1,  1905.  balance  unexpended 112,911.16 

July  1,  190.-).  outstanding  liabilities 115.02 


July  1,  1905,  balance  available 112,796.14 


Amount  (estimated)  required  for  completion  of  existing  project 139,000.00 


f  Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1.  1905 139,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  16.) 

17.  Saco  River.  Maine. — [This  work  was  in  the  charge  of  Col.  W.  S. 
Stanton,  Corps  of  Engineers,  to  March  31,  1905.]  In  its  original 
condition  Saco  River  had  a  very  winding  course  with  abrupt  bends 
and  narrows,  which,  with  its  sunken  rocks  and  ledges,  presented 
many  difficulties  of  navigation.  The  depth  on  the  bar  was  only  2 
feet  at  mean  low  water. 
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The  original  projects  appear  to  have  been — 

(1)  From  1824-1827  for  the  erection  of  piers,  placing  beacons  and 
buoys,  and  removing  obstructions  near  the  entrance  to  the  harbor. 
Under  this  project  12  piers  of  timber  and  stone  were  built,  10  in  the 
river  to  mark  sunken  rocks  and  to  facilitate  navigation  by  sailing 
vessels,  and  2  outside  the  mouth  designed,  but  without  success,  to 
create  a  channel  through  the  bar.  The  construction  and  maintenance 
of  these  works  cost,  1824-1827,  $12,000. 

(2)  Adopted  by  the  act  of  June  23, 1866,  to  construct  a  breakwater 
2,915  feet  long  connecting  the  two  outside  piers,  and  to  repair  the 
river  piers  and  improve  the  channel.  Under  this  project,  completed 
in  1874,  the  channel  in  the  river  and  through  the  bar  was  improved, 
and  a  breakwater  built  on  the  north  side  of  the  channel  4,200  feet 
long  and  10  feet  high  above  mean  low  water,  at  an  expense  of 
$162^71.75. 

The  existing  project  is  the  consolidation  by  the  act  of  Septeniber  * 
19,  1890,  of  the  proiect  adopted  in  1884  for  repairing  the  breakwater, 
extending  it  2,200  feet  to  Sharps  ledge,  building  a  stone  jetty  on  the 
south  side  of  the  channel,  and  dredging  between  the  jetties  at  an  esti- 
mated cost  of  $356,500;  and  the  project  adopted  in  1886  for  improv- 
ing the  river  to  Saco,  5  miles  above  its  mouth,  to  the  depth  of  ('»  feet 
at  mean  low  water,  estimated  to  cost  $50,000,  amounting  to  $40(>,500. 
But  some  uncertainty  seems  to  exist  whether  Congress  has  adopted 
that  part  of  the  project  extending  the  breakwater  2,200  feet  to  Sharps 
ledge.  By  the  report  of  the  district  officer  in  1900,  from  an  examina- 
tion made  at  that  time  it  appears  that  extension  of  the  breakwater  is 
necessary  to  prevent  the  influx  of  sand  into  the  channel,  which  is 
from  the  north  side. 

On  June  30,  1905,  there  had  been  expended  on  this  consolidated 
project  $172,258.37,  with  which  all  the  works  of  improvement  have  been 
completed  except  the  extension  of  the  breakwater  2,200  feet  to  Sharps 
ledge,  estimated  to  cost  $200,000,  and  upon  which  no  work  has  been 
done.  An  examination  made  in  1900  showed  that  3^  feet  at  mean  low 
water  was  the  maximum  draft  that  could  then  be  carried  over  the  bar, 
the  shoalest  part  of  the  locality  under  improvement.  No  examination 
has  since  been  made  from  which  the  depth  can  be  given  to  June  30, 
1904. 

The  mean  range  of  tides  is  8.8  feet. 

The  head  of  navigation  is  at  Saco  and  Biddeford  on  opposite  sides 
of  the  river,  to  which  towns,  about  5  miles  above  the  bar,  the  river  is 
navigable  in  fact. 

The  commerce  benefited  by  the  improvement  consists  of  coal  and 
building  materials,  principallv  coal,  and  amounted  in  1901  to  42,625 
tons,  in  1902  to  38,072  tons,  "in  1903  to  33,879  tons,  and  in  1904  to 
39,730  tons. 

A  description  of  the  harbor  and  of  the  earliest  improvements  is 
published  in  the  Report  of  the  Chief  of  Engineers  for  1866.  page  188. 
The  present  project  for  improvement  at  the  river's  mouth  is  pub- 
lished in  the  report  for  1884,  page  484,  and  for  improving  the  river 
above  the  bar  in  the  report  for  188G,  page  552. 

July  1,  1904,  balance  unexiwnded $">,  241.0i3 

July  1.  1905,  balance  uuexiwnded .'i,  241.(i3 

Amonnt  (estimated)  required  for  completion  of  existing  project 200,000.00 

(See  Appendix  A  17.) 
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18.  Kennehunk  River,  Maine. — By  an  act  of  Congress  in  1798  pro- 
vision was  made  for  keeping  in  repair  a  pier  built  at  the  mouth  or  the 
river,  and  under  subseqtient  projects,  from  1829  to  1871,  an  easterly 
and  westerly  pier  of  stone  at  the  mouth  of  the  river,  and  a  wharf  of 
timber  cribs  filled  with  stone  about  700  feet  above  the  shore  end  of  the 
easterly  pier  apj)ear  to  have  been  extended  and  maintained. 

In  1876  the  project  was  modified  to  obtain  by  dredging  a  channel 
of  navigable  width,  not  less  than  4  feet  deep  at  mean  low  water, 
from  the  mouth  of  the  river  up  about  1^  miles  to  Kennebunkport, 
at  an  estimated  cost  of  $5,000. 

With  the  amount  ($83,584.01)  expended  on  the  original  and  modi- 
fied projects  to  1893,  when  they  were  i-eported  completed  (Annual 
Report,  Chief  of  P]ngine«rs  for  1893,  p.  713),  a  westerly  pier  COO  feet, 
an  easterly  pier  200  fi^t,  and  a  wharf  300  feet  in  length  appear  to 
have  been  extended  and  maintained,  and  a  channel  of  navigable 
'width,  4  feet  deep  at  mean  low  water,  obtained  by  dredging  and  rock 
excavation. 

In  December,  1902,  an  estimate  was  submitted,  amounting  to  $3,500, 
for  the  repair  of  the  two  piers  and  the  wharf.  This  sura  was  appro- 
priated for  maintenance  by  the  act  of  March  3, 1905. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  on 
Jiuie  30,  1905,  over  the  shoalest  part  of  the  locality  under  improve- 
ment is  4  feet.    The  mean  range  of  tide  is  9  feet. 

The  head  of  navigation  is  at  Kennebunkport,  to  which  point,  IJ 
miles  from  its  mouth,  the  river  is  navigable  in  fact. 

The  commerce  benefited  consists  principally  of  coal,  of  which 
2,000  tons  was  delivered  on  the  river  in  1904.  An  occasional  vessel 
brings  in  lumber  for  the  shipyards,  of  which  there  are  two  at  this 
point 

A  description  of  the  improvement  at  the  mouth  of  the  river  may 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1870, 

?age  50G,  and  of  the  channel  above  the  mouth,  in  the  report  for  1875, 
'art  2,  page  434. 

Amount  n|)pr(>prlated  by  river  and  borbor  act  approved  March  3, 1905.     $3,  ."SOO.  00 
July  1,  1905,  balaiM-e  unexpended 3,500.00 

(See  Appendix  A  18.) 

19.  York  Harbor,  Maine. — York  Harbor  is  the  mouth  of  York 
River,  a  small  stream  emptying  into  the  Atlantic  Ocean,  about  10 
miles  east  of  Portsmouth,  X.  H.  Originally  the  channel  was  crooked 
and  difficult  to  navigate.  A  project  was  approved  in  188(5  for  widen- 
ing and  straightening  the  channel  by  removing  part  of  the  spit  off 
the  southwest  point  of  Stage  Neck,  removing  part  of  a  sand  shoal 
off  Bragdons  Island,  and  removing  the  upper  shoal  just  north  of 
Bragdons  Island,  at  an  estimated  cost  of  $25,000,  subsequently  in- 
creased (in  1888)  to  $44,000,  on  accoiuit  of  some  of  the  material 
proving  harder  than  was  expected.  This  project  was  regarded  as 
completed  in  1894.    The  cost  was  $44,000. 

The  existing  project  was  adopted  by  the  act  of  March  3,  1905.  It 
is  based  on  a  survey  made  in  1903,  tlie  report  on  which  is  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904  (page  823), 
and  provides  for  widening  the  channel  off  Bragdons  Island  about 
170  leet  bv  dredging  to  the  depth  of  10  feet  at  mean  low  tide,  and 
for  removing  to  the  same  depth  the  point  of  a  projecting  shoal  just 


Digitized  by 


Google 


BIVEB  AND  HABBOB  IMPBOVEMENTS.  39 

above.    The  estimated  cost  is  $13,400.     No  work  has  yet  been  done, 
but  bids  have  been  invited  and  it  is  expected  to  make  a  contract  for 
doing  all  the  work  covered  by  the  project  during  the  present  working 
season.     There  have  been  no  expenditures  under  the  new  project. 
The  commerce  for  1904  is  reported  as  21,900  tons,  mostly  brick. 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $13, 400. 00 

July  1,  1905,  balance  unexpended 13,400.00 

July  1,  1905,  outstanding  iiabiiities 50.00 

July  1,  1905,  balance  available .• 13,350.00 

(See  Appendix  A  19.) 

20.  Harbor  at  Isles  of  Shoals,  Maine.— [This  work  was  in  the 
charge  of  Col,  W.  S.  Stanton,  Corps  of  Engineers,  to  March  31, 
1905.]  The  most  protected  anchorage  at  Isles  of  Shoals,  known  as 
Gosport  Harbor,  lies  between  Star  Island  on  the  south  and  south- 
west. Cedar  Island  on  the  southeast,  and  Smuttynose  Island  on  the 
north  and  northeast.  At  mean  low  water  its  anchorage  of  about  32 
acres  had  a  depth  of  18  to  48  feet  and  none  of  its  entrances  less  than 
24  feet. 

The  original  project  of  March  3,  1821,  appears  to  have  been  to 
rebuild  the  small  breakwater  on  the  north  side  of  Haleys  Cove,  pro- 
jecting westerly  from  Smuttynose  Island  to  Cedar  Island,  directly 
protecting  Gosport  Harbor  from  easterly  storms. 

The  amount  expended  on  the  original  project  prior  to  operations 
under  the  existing  project  was  $13,251.01. 

The  existing  project,  adopted  by  the  act  of  June  13, 1902,  is  to  con- 
struct a  breakwater  on  the  base  of  the  breakwater  that  was  built 
under  the  project  of  1821  between  Smuttynose  and  Cedar  islands,  the 
upper  part  of  which  throughout  its  length  had  been  demolished  down 
to  the  level  of  1^  feet  above  mean  low  water,  at  an  estimated  cost  of 
$30,000.       ■ 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1905,  is  $28,201.60,  all  for  improvement,  with  which  the  break- 
water between  Smuttynose  and  Cedar  islands  has  been  completed  to 
the  height  of  15  feet  above  mean  low  wat«r,  completing  the  project. 

The  mean  range  of  tides  is  8.6  feet. 

The  commerce  benefited  by  the  improvement  is  inconsiderable,  but 
the  harbor  is  of  value  as  a  harbor  of  refuge  in  the  open  sea  6  miles  off 
the  coast. 

A  report  of  a  survey  of  the  Smuttynose  Island  breakwater  is  pub- 
lished m  the  Annual  Report,  Chief  of  Engineers,  for  1875,  Part  2, 
page  421.  A  description  of  the  harbor,  with  survey  and  estimate  for 
the  new  breakwater,  is  in  the  Annual  Report  for  1900,  page  1172. 

July  1,  1904.  balance  unexpended $5,551.34 

June  30,  1905,  amount  expended  during  flscni  year,  (or  works  of  Im- 
provement        3,  752.  94 

July  1,  1905,  balance  unexpended 1,  798. 40 

(See  Appendix  A  2t).) 

21.  Cocheco  River,  New  Hampshire. — [This  work  was  in  the  charge 
of  Col.  W.  S.  Stanton,  Corps  of  Engineers,  to  March  31,  1905.] 
Appropriations  amounting  to  $10,060,  made  from  1829  to  1837,  in- 
clusive, had  been  applied  to  the  reduction  of  obstructions  in  the 
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natural  channel  prior  to  the  systematic  improvement  of  this  river, 
begun  in  1870,  when  it  was  found  to  have  a  good  channel  not  less 
than  6  feet  deep  at  mean  low  water  from  it»  confluence  with  the  Pis- 
cataqua  River  to  the  Lower  Narrows,  about  1^  miles  l)elow  the  lowest 
bridge  at  Dover.  Above  the  Lower  Narrows  the  channel  was  ob- 
structed by  ledges  and  shoals  upon  which  at  mean  low  water  the 
depth  was  from  6  inches  to  2  feet.  The  original  project  for  sys- 
tematic improvement,  adopted  by  the  act  of  March  3,  1871,  was  to 
obtain  a  channel  40  feet  wide  and  4  feet  deep  at  mean  low  water  from 
the  Lower  Narrows  to  the  head  of  navigation  at  Dover.  Under  the 
original  and  amended  projects  completed  in  1888  the  amount  ex- 
pended prior  to  operations  under  the  existing  project,  including  the 
expenditures  from  18'29  to  1837,  was  $170,060. 

The  existing  project,  adopted  by  the  act  of  September  19,  1890,  is 
to  obtain  a  channel  GO  to  75  feet  wide  and  7  feet  deep  at  mean  low 
water  (in  rock  50  feet  wide  and  7^  feet  deep)  from  the  mouth  of  the 
river  to  the  head  of  navigation,  at  an  estimated  cost  of  $175,000.  By 
the  act  of  June  13,  190'J,  this  project  was  extended  to  include  the 
restoration  of  the  channel  in  the  Lamprey  River,  which  from  1881- 
1883,  under  specific  appropriations,  had  been  dredged  at  mean  high 
water  100  feet  wide  and  12  feet  deep  to  the  I^ower  Narrows  and  40  feet 
wide  and  11  feet  deep  to  the  wharves  at  Newmarket,  N.  H. 

To  June  30,  1905,  there  had  been  expended  on  the  existing  project 
on  Cocheco  River,  all  for  improvement,  $111,034.08,  and  on  Lamprev 
River,  all  for  maintenance,  $8,207.53— total,  $119,302.21— with  which 
the  channel  in  the  Lamprey  River  had  been  restored  to  the  full 
authorized  dimensions,  and  a  channel  had  l)een  obtained  in  the  Cocheco 
River  of  the  full  projected  width  and  depth,  except  for  a  distance 
of  1,400  feet  about  three-fourths  of  a  mile  below  Dover,  over  which 
the  greatest  continuous  depth  is  (>i  feet.  The  removal  of  ledgtvs  and 
shoals  obstructing  the  channel  in  this  locality  and  the  redredging 
of  the  basin  at  Dover  will  complete  the  channel  called  for  in  the 
project. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  is.  in  Cocheco  River,  6J  feet  at  mean 
low  water;  in  Lamprey  River,  11  feet  at  high  water. 

The  mean  range  of  tides  is  0.8  feet. 

The  head  of  navigation  is  at  the  lowest  bridge  at  Dover,  to  which 
point,  3  miles  from  its  confluence  with  the  Piscataqua  River  and  13 
miles  from  its  outlet  to  the  sea,  the  Cocheco  River  is  navigable  in  fact. 

The  commerce  benefited  by  the  improvement  consists  chiefly  of 
coal  and  building  materials,  and  amounted  in  1901  to  199,890  tons, 
in  1902  to  121,000  tons,  in  1903  to  200,526  tons,  and  in  1904  to  229,629 
tons. 

The  original  project  adopted  in  1871  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  8.58;  the  existing 
project,  adopted  in  1890,  in  the  Annual  Rerjort  for  1890,  i)age  475.  A 
map  of  Cocheco  River,  in  the  vicinity  of  Dover,  may  be  found  in  the 
Annual  Report  for  1885,  page  474.  • 

The  act  of  March  3,  1905,  contained  an  appropriation  of  $21^711 
for  completing  the  improvement,  making  the  total  appropriations 
under  the  existing  project  $141,711. 
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July  1,  1904,  balance  unexpended 1889.07 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    21,  711. 00 

22,  600. 07 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement          191.28 

July  1,  1905,  balance  unexpended .- 22,408.79 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available . 22,358.79 

(See  Appendix  A  21.) 

22.  Exeter  River,  New  Hampshire. — [This  work  was  in  the  charge 
of  Col.  W.  S.  Stanton,  Corps  of  Engineers,  to  March  31,  1905.]  In 
its  original  condition  at  mean  high  water,  E.xeter  River  was  navi- 
gable from  its  mouth,  in  Great  Baj',  7.8  miles,  to  Fernald's  wharf 
in  Exeter  for  vessels  drawing  10  feet;  thence  to  the  upper  wharves 
at  Exeter,  0.5  mile,  the  depth  was  .5  feet. 

The  original  project  adopted  by  the  act  of  June  14,  1880,  was  to 
obtain  a  channel  40  feet  wide  from  tlie  mouth,  8.3  miles  to  the  upper 
wharves  at  Exeter,  12  feet  deep  at  high  water  5.0  miles  to  Oxbow, 
and  10  feet  deep  from  Oxbow  to  Exeter.  Under  this  project  the 
amount  expended  prior  to  operations  under  the  existing  project  was 
$35,000,  with  which  the  original  project  Avas  completed! 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
obtain  a  channel  40  feet  wide  at  mean  high  water,  12  feet  deep  to 
Oxbow,  and  11  feet  from  Oxbow  to  Exeter,  with  a  turning  basin  200 
by  110  feet  at  Exeter,  estimated  to  cost  (increased  e.stimate)  $19,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
is  $18,254.42,  all  for  improvement,  with  which  a  channel  and  turning 
basin  of  the  dimensions  prescribed  have  been  obtained,  completing  the 
project. 

The  mean  range  of  tides  is  6  feet. 

The  head  of  navigation  is  at  the  upper  wharves  at  Exeter,  to  which 
point,  8.3  miles  above  its  mouth,  the  river  is  navigable  in  fact. 

The  original  project  is  descrilK>d  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1875,  page  427,  and  the  existing  project  in  report  for 
1897,  page  818. 

July  1,  1904,  balance  unexpended $745.  .W 

July  1.  1905,  balance  uuexi)ended 74i;.  58 

(See  Appendix  A  22.) 

23.  Harbor  of  refnge  at  Little  Harbor,  New  Hammhire. — [This 
work  was  in  the  charge  of  Col.  W.  S.  Stanton,  Corps  oi  Engineers,  to 
March  31,  1905.]  In  its  original  condition  the  entrance  to  Little 
Harbor  was  but  3  feet  deep  at  mean  low  water,  and  its  anchorage 
ground,  650  by  125  feet  in  area  and  9  feet  in  depth  at  mean  low 
water,  was  exposed  to  the  full  force  of  the  sea. 

The  original,  which  is  also  the  existing,  project,  adopted  by  the  act 
of  August  5, 1886,  extended  by  act  of  August  11, 1888,  and  as  reduced 
in  1894,  is  to  obtain  a  channel  3,000  feet  long,  100  feet  wide,  and  12 
feet  deep  at  mean  low  water,  and  an  anchorage  basin  of  the  same 
depth  40  acres  in  area,  and  construct  two  breakwaters  at  the  entrance, 
at  an  estimated  cost,  as  revised  in  1894,  of  $145,000. 
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To  June  30,  1905,  the  amount  expended  on  the  existing  project  is — 
for  improvement,  $133,227.33;  for  maintenance,  $3,121.74;  total, 
$136,349.07,  with  which  the  project  has  been  completed. 

The  maximum  draft  over  the  shoalest  part  of  the  improved  channel 
and  basin  is  11  feet  at  mean  low  water.  The  mean  range  of  tides  is 
8  feet. 

The  commerce  benefited  is  inconsiderable,  and  the  improvement  is 
designed  to  afford  a  harbor  of  refuge  for  yachts  and  coastwise  vessels. 
Dunne  the  year  1904,  466  vessels  are  reported  to  have  anchored  be- 
hind the  breakwaters,  including  101  steamers,  131  schooners,  and  234 
sloops. 

The  original  project  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1882,  page  507 ;  the  modifications,  with  map  of  the 
harbor,  in  the  report  for  1887,  page  470. 

July  1,  1904,  balance  unexpended $9,650.57 

June  30,  1905,  amount  expended  during  flscnl  year,  for  maintenance  of 
Improvement 999.  64 

July  1,  1905,  balance  unexijended 8,650.93 

(See  Appendix  A  23.) 

84-  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
naoigation. — Tne  wreck  of  the  schooner  Olit^e  Branch  was  an  obstruc- 
tion to  navigation  of  Penobscot  River  at  South  Brewer,  Me.  It  was 
removed  in  October,  1904,  at  a  total  cost  of  $384.61. 

(See  Appendix  A  25.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT,  IN  EASTERN 
MASSACHUSETTS.  AND  IN  NEW  YORK  ON  LAKE  CHAMPLAIN. 

This  district  was  in  the  charge  of  Col.  W.  S.  Stanton,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  Gustave  R. 
Lukesh,  Corps  or  Engineers.  Division  engineer.  Col.  Chas.  R.  Suter, 
Corps  of  Engineers. 

1.  Newhuryport  Harbor,  Massachusetts. — Prior  to  specific  appro- 

g nations  for  Newburyport  Harbor  funds  applicable  to  Merrimac 
Iver,  of  which  it  is  the  estuary,  were  devoted  to  removing  a  sand  bar 
and  constructing  a  breakwater  at  the  river's  mouth,  1828  to  1836,  and 
to  removing  obstructing  ledges,  piers,  and  wrecks,  1870  to  1880.  In 
its  original  condition  the  outlet  of  the  Merrimac  River,  which  between 
Plum  Island  and  Salisbury  Point  was  1,000  feet  wide  and  30  feet 
deep  at  mean  low  water,  was  obstructed  by  a  sand  bar,  nearly  a  mile 
outside,  through  which,  in  1880,  a  narrow  channel  about  7  feet  deep  at 
mean  low  water  was  maintained  by  the  current  of  the  river. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
the  existing  project,  is  to  create  at  the  outer  bar  a  permanent  channel 
1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  by  con- 
structing two  converging  jetties,  projecting,  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore  1,500  fwt,  their  outer  ends 
1,000  feet  apart,  which,  with  the  protection  of  the  beach  in  their  vicin- 
ity, was  estimated  in  1881  to  cost  $365,000.  The  direction  of  jetties 
and  shore  protection  was  modified  in  1883,  and  in  1882  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
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and  5^  feet  above  mean  low  water  was  added  to  the  project,  increasing 
the  cost  (as  estimated  in  1884)  to  $375,000.  In  1884  a  modification  of 
the  project  provided  for  extending  both  jetties  610  feet  parallel  to  the 
axis  of  the  channel,  and  iii  1880  for  increasing  that  extension  to  1,000 
feet,  increasing  the  cost  of  the  work,  as  estimated  in  1897,  to 
$599,547.49. 

To  June  30,  1906,  the  amount  expended  on  this  j)roject  was 
$349,145.59,  of  which  $1,741.38  was  for  maintenance;  in  addition 
S500  was  expended  in  1901  for  removal  of  North  rock  under  au- 
thority of  act  of  March  3,  1899.  The  expenditure  for  maintenance 
in  the  fiscal  year  1905  was  $1,093.92,  with  which  300  feet  of  the  south 
jetty  was  retopped.  With  the  expenditure  for  improvement  the 
north  jetty  has  been  completed  for  a  total  length  of  2,705  feet,  and 
the  south  jetty  for  2,247  leet ;  the  Plum  Island  basin  has  been  closed 
with  a  timber  dike  817  feet  long,  5^  feet  liigh  above  mean  low  water, 
except  near  the  middle,  where  a  weir  150  feet  long  and  2  feet  above 
mean  low  water  was  left  temporarily;  and  two  sand  catchers,  re- 
spectively 480  and  572  feet  in  length,  have  been  built  in  rear  of  the 
south  jetty.  Both  jetties  are  15  feet  wide  on  top,  which  is  in  a  plane 
12  feet  aliove  mean  low  water,  and  have  slopes  of  1  on  2  on  the  .sea- 
ward face  and  1  on  1  on  the  shoreward  face. 

June  30,  1905,  the  maximum  draft  that  can  be  carried  over  the  bar 
at  mean  low  water  is  12  feet.    The  mean  range  of  tides  is  7.7  feet. 

The  commerce  of  the  harbor,  chiefly  coal,  amounted  in  1903  to 
140,518  tons,  and  in  1904  to  159,102  "tons.  Of  the  latter  amount 
76,527  tons  was  reshipped  to  points  on  the  Merrimac  and  Powow 
rivers. 

It  is  reported  that  the  improvement  made  has  reduced  freight 
rates  25  cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at 
mean  low  water  be  obtained  over  the  outer  bar  it  would  still  further 
reduce  the  freight  rates  15  to  25  cents  per  ton. 

The  available  balance  will  be  applied  to  extension  and  necessary 
maintenance  of  jetties. 

The  original  project,  as  reported  by  a  Board  of  Engineers,  with 
map  of  the  harbor,  is  published  in  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  page  502;  the  modifications  in  jetties  and  shore 
protection,  in  reports  for  1883,  page  437,  and  1884,  page  494 ;  and  the 
parallel  extension  of  the  jetties,  with  map  and  additional  estimate,  in 
report  for  1897,  page  825. 

July  1,  ISKM,  balance  unexpended , $32,  716.  60 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3,  1905.    30, 000. 00 

62,  716. 60 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement 112,768.27 

For  maintenance  of  improvement 1,09.3.02 

n,  862. 19 

July  1.  isixi,  balance  unexpended 48,8.">4.41 

.July  1,  1905,  outstanding  liabilities 1,72.3.20 

.Tuly  1,  19(K5,  balance  available . 47,1.31.21 

July  1,  19(K>,  amount  covered  by  uncompleted  contracts 14,411.03 

Amount  (estimated)  required  for  completion  of  existing  project 201, 547. 49 

(See  Appendix  B  1.) 

Digitized  by  VjOOQIC 


44  REPORT   OB*   THE    CHIEF   OF   ENGINEERS,  V.  8.  ARMY. 

2.  Men'imac  River,  Massachuaetts, — In  its  original  condition  the 
Merrimac  River  had  a  practicable  channel  7  feet  deep  at  mean  low- 
water  from  its  month  9  miles  to  South  Amesbury,  but  l)esides  being 
narrow  and  crooked  the  channel  was  obstructed  by  ledges,  bowlders, 
and  shoals. 

The  original  projects  appear  to  have  been — 

(1)  For  improving  the  bar  at  the  mouth  of  the  river,  by  erection  of 
piers  or  other  works,  adopted  by  act  of  May  23,  1828 ;  subsequently 
improved  under  separate  project  for  "  Improving  Harbor  at  Jvewbury- 
port,  Mass." 

(2)  For  the  improvement  of  the  river  above  the  mouth,  by  the 
removal  of  the  remains  of  a  dam  at  the  upper  falls  and  of  a  rock  at 
the  lower  falls,  of  Gangway  rock  in  Newburyport  Harbor,  and  a 
wreck  near  the  mouth  of  the  river. 

Upon  the  original  and  modified  projects,  prior  to  operations  under 
the  existing  project,  there  were  expended :  Upon  the  project  of  1828, 
$07,466.72,  and  upon  the  project  of  1870,  as  largely  extended  bv  the 
acts  of  June  23, 1874,  and  June  3, 1896,  $187,000;  total,  $254,466.72. 

The  existing  project,  adopted  by  the  act  of  March  3,  1809,  is  to 
obtain  a  channel  7  feet  deep  at  mean  low  water,  150  feet  wide,  from 
Xewburyport  14J  miles  to  Haverhill,  at  an  estimated  cost  of 
$171,442.  70. 

The  amount  expended  on  the  existing  project  to  June  SO,  1905,  is 
$79,423.59,  all  for  improvement,  with  which  the  channel  has  b«^n 
completed  to  the  full  projected  width  and  depth  up  to  the  highway 
bridge  at  Haverhill  by  dredging  through  eight  shoals,  aggi-egating  3 
miles  in  length,  except  for  a  length  of  800  feet  above  Rocks  bridge,  <S\ 
miles  below  Haverhill,  where  the  channel  has  been  dredged  to  the 
width  of  only  100  feet. 

The  head  of  navigation  is  at  the  hat  factory,  one-half  mile  above  the 
railroad  bridge  at  Haverhill,  to  which  point  the  stream  is  navigable, 
in  fact,  17J  miles  above  its  mouth  in  Newburyport  Harlwr. 

June  30,  1905,  the  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  below  the  higli- 
way  bridge  at  Haverhill  is  7  feet. 

The  mean  range  of  tides  is,  at  the  mouth  of  the  river,  7.7  feet,  and 
at  Haverhill  bridge  4.6  feet,  at  low-water  stage  of  the  river. 

The  commerce  of  the  river  is  in  coal,  Iuml)er,  etc.,  for  the  cities  and 
towns  along  its  banks,  reported  to  amount  in  1904  to  76,527  tons,  an 
increase  of  more  than  25  per  cent  in  three  years.  The  improvement 
of  the  channel  is  reported  to  enable  the  delivery  of  the„se  commodities 
by  water  at  rates  35  to  50  cents  per  ton  less  than  by  rail. 

The  available  balance  will  be  applied  to  continuing  the  project  by 
dredging  and  rock  excavation  from  the  lower  (highway)  bridge 
3.400  feet  to  the  Boston  and  Maine  Railroad  bridge  at  Haverhill. 

The  project  of  1870-1874  is  published  in  the  Annual  Re[)ort  of  the 
Chief  of  Engin«>rs  for  1869,  page  421 ;  as  extended  in  1874,  in  report 
for  1876,  page  165;  as  extended  in  1806.  in  report  for  1896,  page  016; 
and  the  existing  project  adopted  in  1899,  in  report  for  1897,  page  SOS. 

The  report  of  e.xamination  and  survey  of  the  river,  with  estimate  of 
cost  to  deepen  the  channel  to  9  feet  at  mean  low  water,  made  in  No- 
vember, 1903,  in  pursuance  of  a  provision  in  the  river  and  harbor  act 
of  June  13,  1902,  is  published  in  Annual  Report  for  lOO-l,  pages 
872-878. 
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July  1,  1004,  balance  unexpended 1576.41 

Amount  appropriated  by  rlrer  and  harbor  act  approTed  March  3, 1905.    40, 000. 00 

July  1,  1905,  balance  unexpended 40,576.41 

July  1.  1905,  outstanding  liabilitieti 176.24 

July  1.  1905,  balance  available 40,400.17 

Amount  (estimated)  required  for  completion  of  existing  project 51,442.70 

(See  Appendix  B  2.) 

3.  Powow  R'wer,  Massachusetts. — In  its  original  condition  the 
Powow  River  had  a  practicable  channel  4  feet  deep  at  mean  high 
water,  extending  9,G00  feet  from  its  confluence  with  the  Merrimac 
RiA'er  to  the  wharves  at  Amesbury. 

The  original  project,  adopted  by  the  act  of  August  11,  1888,  which 
is  also  the  existing  project,  is  to  dredge  the  channel  9,600  feet  long  to 
the  wharves  at  Amesbury  to  the  width  of  CO  feet  and  depth  of  12 
feet  at  mean  high  w^ater,  at  an  estimated  cost  (increased  estimate) 
of  $100,000. 

To  June  30,  1905,  the  amount  expended  was  $50,940.72,  all  for 
improvement,  with  which  a  channel  of  the  full  projected  length  and 
depth  has  been  dredged,  45  feet  wide,  from  Amesbury  to  the  mouth 
of  the  river,  except  tor  a  distance  of  650  feet  at  its  lower  end,  where 
it  is  30  feet  wide. 

The  head  of  navigation  is  at  the  dam  at  Amesbury,  to  which  point, 
about  5  miles  above  Newburyport  Harbor,  the  stream  is  navigable  in 
fact. 

June  30,  1905,  the  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  4.5  feet. 

The  mean  range  of  tides  is  6.7  feet. 

The  commerce  benefited  by  this  improvement  consists  chiefly  of 
coal  for  local  consumption,  oi  which  about  10,000  tons  was  carried  up 
the  river  in  1904. 

The  project,  with  report  of  survey  of  the  Powow  River,  is  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  page 
549,  and  the  modified  estimate  for  its  completion  in  the  Annual 
Report  for  1897,  page  829. 

By  section  7  of  the  river  and  harbor  act  aproved  March  3,  1905, 
the  prova-sions  of  river  and  liarbor  acts  theretofore  passed  providing 
for  the  prosecution  of  work  upon  this  project  were  repealed. 

July  1,  1904,  balance  unexpended $59.28 

June  30,  1905,  covered  into  surplus  fund  United  States  Treasury 59.  28 

(See  Appendix  B  3.) 

4.  Essex  River,  Massachtiaetts. — In  its  original  condition  Es.sex 
River  had  a  channel  not  less  than  6  feet  deep  at  mean  low  water  from 
its  mouth  in  Ipswich  Bay  for  a  distance  of  about  2i  miles;  but 
thence  for  2^  miles  to  the  Kead  of  navigation — in  fact,  at  the  railroad 
bridge  at  Essex — the  channel  was  narrow,  crooked,  and  shallow,  having 
a  greatest  continuous  depth  of  1.7  feet,  navigation  being  further  im- 
I)eded  by  bowlders  obstructing  the  channel. 

The  original  project,  adopted  July  13,  1892,  which  is  also  the  exist- 
ing project,  is  to  obtain  a  channel  4  feet  deep  at  mean  low  water  and 
60  feet  wide  to  the  head  of  navigation,  at  an  estimated  cost  of  $25,000 ; 
modified,  March  23, 1899,  by  limiting  the  improvement  to  the  channel 
below  the  bridge  at  Essex,  which  had  been  rebuilt  without  a  draw. 


Digitized  by 


Google 


46  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.   ARBCT. 

To  June  30j  1905,  the  amount  expended  was  $21,459.21,  all  for  im- 
provement, with  which,  it  was  reported  February  2,  1901,  a  channel 
was  dredged  of  the  full  projected  dimensions  from  the  mouth  up  to 
the  highway  (draw)  bridge  at  Essex. 

Complaint  was  made,  however,  in  May,  1905,  of  an  obstruction  in 
mid-channel,  consisting  of  a  group  of  several  bowlders  about  1,300 
feet  below  the  head  ot  navigation,  lying  within  the  scope  of  the  ap- 
proved project  of  improvement.  These  bowlders  were  removed  in 
June,  1905. 

The  maximum  draft  that  can  be  carried,  June  30,  1905,  over  the 
shoalest  part  of  the  locality  under  improvement  is  reported  to  be  only 
1  to  3  or,  possibly,  4  feet.    The  mean  range  of 'tides  is  8.8  feet. 

No  freight  is  carried  on  the  river,  but  the  improvement  is  for  the 
purpose  of  permitting  the  exit  of  about  thirty  fishing  schooners, 
which  are  built  annually  on  the  river,  each  of  about  125  tons  register, 
at  an  average  cost  of  $12,000. 

The  project,  with  map  and  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  "Engineers  for  1891,  pages  676-678. 

July  1,  1904,  balance  unexpended $3,540.79 

July  1,  1905,  balance  unexpended 3,540.79 

July  1.  1905.  outstanding  llabiHties 265.00 

July  1,  1905,  balance  available 3,275.79 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Massachusetts. — In 
its  original  condition  this  bay,  whose  southerly  shore  extends  about  2 
miles  westerly  from  the  point  of  Straitsmouth  Island,  and  thence 
about  2  miles  northerly  to  Andrews  Point,  had  a  good  holding  ground 
of  sand  mixed  with  mud,  and  a  depth  of  7^  to  15  fathoms  at  mean 
low  water,  but  was  fully  exposed  to  easterly,  northeasterly,  and  north- 
erly gales.  The  original  project  adopted  by  the  act  of  July  5,  1884, 
was  to  build  a  breakwater  consisting  of  a  mound  of  rubblestone  to  the 
grade  of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  sur- 
mounted by  a  masonry  wall,  and  to  extend  from  Averys  ledge  a  little 
west  of  north  3,600  feet  to  Abners  ledge,  thence  5,400  feet  northwest- 
erly in  the  direction  of  Andrews  Point,  covering  an  anchorage  of 
about  1,377  acres. 

This  project,  with  the  cross  section  of  the  breakwater  as  modified  by 
a  Board  oi  Engineers  February  13,  1900,  is  the  existing  project,  the 
breakwater  to  consist  of  a  mound  of  rubblestone  built  to  the  grade  of 
12  feet  below  mean  low  water,  where  it  will  have  a  width  of  117  feet, 
its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1  up  to  25  feet 
below  mean  low  water,  and  1  on  2  thence  to  the  top,  12  feet  below 
mean  low  water;  the  rubble  mound  to  be  surmounted  with  a  core  of 
rubblestone,  to  be  faced  with  selected  stone  to  be  laid  horizontally  on 
the  sea  face,  to  weigh  not  less  than  8  tons  each,  and  to  be  laid  with  a 
batter  of  1  on  2,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons 
each  and  be  laid  with  a  batter  of  1  on  1 ;  to  be  surmounted  at  grade 
17  above  mean  low  water  with  a  single  course  of  capstones,  whose 
upper  surface  shall  be  22  feet  above  mean  low  water;  at  an  estimated 
cost  (as  revised  in  1900)  of  $6,904,952.25. 

Work  under  this  project  is  authorized  to  be  done  under  continuing 
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contract,  which,  however,  shall  not  exceed  $100,000,  exclusive  of  the 
amount  already  appropriated. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
not  including  outstanding  liabilities,  is  $1,350,042.93,  all  for  improve- 
ment, with  which  1,752,935  tons  oi  rubblestone  has  been  placed  in 
the  substructure  of  the  breakwater,  and  its  condition  is  approximately 
as  follows : 

In  the  southern  arm  for  a  length  of  3,530  feet  the  mound  of  rubble- 
stone has  been  completed  up  to  the  grade  of  12  feet  below  mean  low 
water,  with  the  full  width  of  117  feet  prescribed  in  the  project ;  the 
rubble  core  of  the  superstructure  has  b^n  built  to  the  height  of  mean 
low  water  for  540  feet. 

In  the  western  arm,  for  a  length  of  1,710  feet  from  the  angle,  the 
mound  of  rubblestone  has  been  likewise  completed  to  the  full  height 
(12  feet  below  mean  low  water)  and  full  width  (117  feet)  projected, 
except  for  a  small  bench  on  the  inner  slope  13  feet  deep  and  17  feet 
wide,  and  to  the  height  of  22  feet  below  mean  low  water  for  the 
further  length  of  40  feet;  a  rubble  core  of  the  superstructure  has 
been  built  to  the  height  of  mean  low  water  for  1,310  feet  and  to  the 
height  of  mean  high  water  for  400  feet. 

The  draft  is  ample  for  the  largest  ves.sels ;  the  mean  range  of  tides 
is  8.6  feet. 

The  commerce  of  the  harbor  amounted  in  1904  to  379,699  tons,  of 
which  364,700  tons  was  stone.  The  improvement  is  chiefly  of  value 
in  providing  refuge  for  coastwise  vessels,  especially  4owed  barges, 
which  are  frequently  and  suddenly  in  urgent  need  of  shelter  in  fog 
and  snowstorms. 

The  estimated  amount  that  can  be  profitably  expended  will  be 
applied  to  the  further  extension  of  the  rubble  in  the  western  arm  up 
to  the  plane  of  mean  low  water,  and  to  placing  a  part  of  the  selected 
stones  on  the  faces  of  the  sotithern  and  western  arms. 

For  description  of  Sandy  Bay  and  original  project,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  pages  565-577.  For  cross 
section,  details  of  construction,  and  increase  in  cost,  see  report  of 
Board  of  Engineers,  Annual  Report  for  1900,  page  1 186. 

July  1,  1904,  balance  unexpended $92,  S55.  66 

.Imoont  appropriated  by  river  and  harbor  act  approved  March  3, 

1905    100, 000.  00 


192,855.66 


June  30,  1905,  amount  expended  during  fiscal  year,  for  workH  of 
Improvement 92, 898.  59 


July  1,  1905.  balance  unexpended 99, 0.")?.  07 

July  1,  1905,  outstanding  liabilities 225.50 


July  1,  1905,  balance  available 99,731.57 


July  1,  1905,  amount  covered  by  uncompleted  contracts 180, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project.      5, 454, 952.  25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1907,  for  worlcs  of  improvemeut,  in  addition  to  the  bal- 
ance unexpended  July  1,  1905 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4, 1897. 

(See  Appendix  B  5.) 
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6.  Harbor  at  Rockport^  Mass. — In  its  original  condition  Rockport 
Harbor,  a  natural  cove  about  15  acres  in  area,  was  exposed  to  the  full 
force  of  storms  from  north  around  to  east,  and  furnished  no  shelter- 
anchorage  for  shipping.  A  portion  of  the  harbor  had  been  inclosed 
by  piers,  built  by  private  enterprise,  from  1811  to  1817. 

The  original  project,  adopted  by  the  act  of  July  4,  1836,  was  to 
construct,  in  accordance  with  a  report  and  survey  made  in  1829,  two 
piers  or  breakwaters  at  the  mouth  of  the  harbor,  one  extending  east- 
erly from  Bearskin  Xeck  and  the  other  westerly  from  Norwoods  Head. 

The  amount  expended  on  the  original  project  was  $09,229.25,  with 
which,  from  183(5  to  1839,  two  breatwaters  of  rubblestone  were  built 
extending,  one  900  feet  easterly  from  Bearskin  Neck,  and  the  other 
about  200  feet  northerly  from  Norwoods  Head,  leaving  an  entrance 
channel  220  feet  wide  Ixitween  their  low-water  lines.  In  1900  these 
breakwaters  had  so  far  deteriorated  that  they  no  longer  afforded  the 
necessary  protection  to  the  harbor. 

The  existing  project,  adopted  by  the  act  of  June  13,  1902,  is  to 
rebuild,  with  heavy  rubblestone,  to  the  height  of  18.5  feet  above  mean 
low  water,  the  two  breakwaters  at  the  entrance,  and  to  remove  the    • 
principal  rocks  in  the  harbor;  estimated  cost,  $22,481.80. 

To  Juno  30,  1905,  $22,000  had  been  expended  under  the  existing 
project,  all  for  improvement,  with  which  tne  main  breakwater,  about 
900  feet  long,  and  the  smaller  breakwater,  about  200  feet  long,  have 
been  rebuilt  with  rubblestone  to  the  height  of  18.5  feet  above  mean 
low  water,  vsith  a  seaward  slope  of  1  on  2,  a  harbor  slope  of  1  on  1, 
and  a  width  on  top  of  20  feet,  and  the  principal  rocks  in  the  harbor 
removed. 

At  mean  low  water  12  feet  draft  can  be  carried  between  the  break- 
waters into  the  harbor,  but  the  upper  channel  has  shoaled  so  that  but  6 
feet  can  be  carried  to  the  outer  ends  of  the  first  two  wharves  and 
about  4  feet  to  the  third,  and  its  navigation  is  difficult  by  reason  of 
rocks  projecting  on  either  side. 

Thp  mean  range  of  tides  is  8.0  feet. 

The  commerce  lienefited  by  the  improvement  consists  chiefly  of 
coal,  stone,  and  fresh  fish,  of  which  there  were  carried  into  the  harbor 
in  1901  4,200  tons,  in  1902,  2,091  tons,  and  in  1903,  4,371  tons,  and  in 
1904,  2,450  tons. 

It  is  reported  that  the  completion  of  the  project  has  been  without 
effect  on  freight  rates. 

The  existing  project  with  report  of  survey  and  description  of  pre- 
vious improvements  may  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  page  117' 

July  1,  1904,  balance  unexpended 13,179.13 

June  30,  1905,  amount  expended  durl-  •'  fiscal  year,  for  works  of 

Improvement 3,179.13 

(See  Appendix  B  b. 

7.  Harbor  at  Gloucesu . ,  Mass. — In  its  original  condition  this  har- 
bor, which  had  a  depth  sufficient  for  the  largest  ships,  contained 
several  very  dangerous  submerged  rocks  and  was  entirely  without 
protection  against  the  sea  and  against  heavy  swells  from  the  south. 

The  original  project  adopted  by  the  act  of  June  10,  1872,  appears 
lo  have  been  for  removal  of  five  rocks,  at  an  estimated  cost  of 
$10,606.20. 
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rhder  the  original  and  modified  projects  the  rocks  were  removed, 
Harbor  Cove  was  dredged  to  the  depth  of  10  feet  at  mean  low  water, 
and  the  water  front  for  a  distance  of  3,900  feet  northeast  from  Fort 
Point  was  dredged  to  a  depth  of  15  feet  at  mean  low  water  from  the 
lo-foot  contour  to  the  wharf  front,  upon  which  there  was  expended 
prior  to  operations  under  the  existing  project  (approximately) 
?86,0OO.. 

The  existinsr  project,  adopted  by  the  act  of  August  18,  1904,  as 
curtailed  b^'  the  act  of  June  13,  1902,  is  to  build  under  continuing 
contract  a  breakwater  from  the  shore  about  2,250  feet  to  a  point  at  or 
near  Cat  led^,  and  upon  completion  of  the  breakwater  to  applv  any 
balance  remaining  "  toward  the  work  of  removing  Round  rocfe,'"  at 
an  estimated  cost  of  $416,083.43. 

The  breakwater  is  to  consist  of  a  mound  of  rubblestone  to  be  31 
fleet  wide  at  the  top  at  mean  low  water,  to  be  surmounted  by  a  super- 
structure formed  by  two  dry  walls  of  heavy  split  stone,  inclosing  a 
core  of  rubblestone,  and  to  he  capped  by  heavy  stones,  forming  a  top 
course  10  feet  in  width,  the  slopes  of  the  rubble  substructure  to  Ixi 
on  the  harbor  side  1  on  1.3,  on  the  seaward  side  1  on  3  to  grade  V2 
below  mean  low^  water,  and  1  on  1.5  thence  to  the  bottom.  <•' 

The  amount  expended  under  the  existing  project  to  June  30;  1905, 
not  including  outstanding  liabilities,  is  $344,927.50,  all  for  improve- 
ment, with  which  219,639  tons  of  stone  has  been  placed  in  the  break- 
water, completing  the  superstructure  for  a  length  of  3,065  feet  and 
the  .substructure  its  entire  length  of  2,250  feet,  excepting  the  expan- 
sion at  the  outer  end  for  a  light-house  site. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is 
10  feet. 

The  mean  range  of  tides  is  8.9  feet. 

The  commerce  in  1903  amounted  to  328,501  tons,  and  in  1904  to 
203,526  tons,  of  which  110,000  tons  were  coal  and  86,000  tons  fish  and 
salt.    Passengers  carried  numbered  about  85,000. 

The  available  balance  and  the  estimated  amount  that  can  be  profit- 
ably expended  will  be  applied  to  completing  the  breakwater  and 
building  to  the  grade  of  20  feet  above  ipean  low  water  the  mound  of 
rubblestone  for  light-house  at  its  end,  and  toward  the  removal  of 
Round  rock  in  accordance  with  the  project. 

A  description  of  the  original  project  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  pagt^  870,  and  its  modifi- 
cations, with  map,  in  the  report  for' 1887,  page  500. 

The  adoption  and  the  commencement  of  work  under  the  existing 
project  are  reported  upon  in  the'  Annual  Report  of  tlie  Chief  of 
Engineers  for  1895,  page  610. 

July  1,  1904,  balance  unexpended—-" $10ft,  820.  tMi 

.Unoant  appropriated  by  sundry  civil  .:ct  uppr-^'-  t  March  .3,  100.')—    50,  (KK).  00 

l.-)9,  820. 60 
Jnne  30,  1905,  amount  expended  during  flscal'i'ear,  for  works  of 
improrement 105,  748. 10 

Jnly  1,  1SXJ5,  balance  unesiwnded 54,072.50 

Jnly  1,  1905,  outstanding  liabilities 41,159.30 

July  1,  IWjG,  balance  available 12.  91.3.  20 

eso  1905  M 4 
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July  1,  1905,  amount  covered  by  uncompleted  contracts $«,  512.  05 

Amount  (estimated)  required  for  completion  of  existing  project 17,  083.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance 

unexpended  July  1,  1905 _• 17,083.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  7.) 

8.  Harbor  at  Manchester,  Mass. — In  its  original  condition  Man- 
chester Harbor  had  a  good  channel  100  feet  wicfe  and  not  less  than  &i 
feet  deep  at  mean  low  water,  extending  from  the  bay  3,200  feet  to 
Proctors  Point.  At  that  distance  the  channel  shoaleti  rapidly  to  a 
depth  of  li  feet  at  the  Narrows,  1,400  feet  from  Proctors  I*oint,  and 
for  the  remaining  distance,  2,600  feet,  to  the  town  wharves  there  was 
no  practicable  channel  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  11, 1888,  was  to 
dredge  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water 
from  Proctors  Point,  a  distance  of  4,000  feet,  to  the  town  wharves,  at 
an  estimated  cost  of  $14,300. 

The  amount  expended  under  the  original  project  and  prior  to 
operations  under  the  existing  project  was  $14,300,  obtaining  a  channel 
of  the  length,  depth,  and  width  prescribed  in  the  project,  expanded 
opposite  the  town  wharves  to  the  width  of  80  feet ;  but  the  dredged 
channel  deteriorated  rapidly  and  thereafter  there  was  some  shoaling 
at  the  entrance. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  is  to  dredge  the  natural  channel  to  the  depth  of  6  feet  at 
mean  low  water  from  that  depth  in  the  bay,  a  distance  of  7,200  feet, 
to  the  town  wharves,  100  feet  wide  at  the  entrance  and  at  the  sharpest 
bends  and  at  least  75  feet  wide  throughout,  with  two  turning  basins, 
one  200  feet  by  300  feet  in  area  just  below  the  drawbridge  of  the 
Boston  and  Maine  Railroad  and  the  other  125  feet  by  250  feet  at  the 
town  wharves,  for  which  the  estimated  cost  is  $25,000. 

Under  this  project  to  the  close  of  the  fiscal  year  ending  June  30, 
1905,  the  amount  expended  is  $9,685.57,  all  for  improvement,  with 
which  a  channel  has  been  obtained  of  the  full  projected  width  and 
depth  from  the  entrance  to  a  point  220  feet  below  the  southwest 
corner  of  Read's  wharf,  except  that  two  small  ledges,  projecting 
about  20  feet,  obstruct  the  eastern  side  of  the  channel  about  west  of 
Proctors  Point. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  locality  under  improvement  is  2  feet  at  mean  low 
water.    The  mean  range  of  tides  is  9  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal  and  building  materials  for  local  consumption,  of  which 
about  12,000  tons  was  reported  received  in  1900,  5,800  in  1901,  3,600 
in  1902,  4,000  in  1903,  and  1,775  in  1904. 

The  work  done  is  of  no  commercial  benefit  and  can  have  no  appre- 
ciable effect  on  freight  rates.  The  completion  of  the  project  would 
probably  enable  the  local  supply  of  coal  and  building  materials  to  be 
Drought  in  more  cheaply. 

The  original  project,  adopted  by  the  act  of  August  11,  1888,  with 
map  of  survey,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1888,  page  466. 
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The  existing  project,  adopted  by  the  act  of  March  3,  1899,  with 
map  of  survey,  is  published  in  the  Annual  Report  of  the  Chief  of 
Ei^ineers  for  1897,  page  869. 

m  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives  the  Board  of  Engineers  for 
Rivers  and  Harbors  has  considered  the  project  for  this  work,  and  in 
its  report  (Annual  Rejwrt,  1904,  p.  840)  recommends,  in  order  to 
make  available  for  commerce  the  portion  of  the  improvement  already 
accomplished,  that  the  United  States  complete  the  work  under  the 
existing  project,  but  modified  as  follows :  A  channel  6  feet  deep  and 
75  feet  wide  and  at  the  turns  100  feet  wide,  to  be  excavated  from  the 
entrance  to  the  town  wharves,  and  a  turning  basin  126  feet  by  250 
feet  at  the  town  wharves,  for  the  estimated  cost,  exclusive  of  amounts 
heretofore  appropriated,  of  $18,117,  toward  which  it  is  proposed  to 
apply  ^he  available  balance  as  a  profitable  expenditure. 

July  1,  1904,  balance  unexpended $314.4-'? 

July  1,  1905,  balance  unexpended 314. 4:{ 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

(See  Appendix  B  8.) 

9.  Harbor  at  Beverly,  Mass. — In  its  original  condition  this  harbor 
had  a  practicable  channel  18  feet  deep  at  mean  low  water  from  Monu- 
ment bar  beacon  about  1  mile  to  its  head,  about  600  feet  below  the 
highway  bridge,  sufficient  for  the  commerce  of  the  harbor  and  its 
three  tributary  streams  called,  respectively.  North  River,  Essex 
Branch,  and  Beverlj'  Creek;  but  the  channel,  which  is  circuitous  in 
its  passage  through  the  shoals  at  the  entrance,  was  found  in  1900  to 
be  "  of  insufficient  width  for  safe  navigation  by  heavy  vessels." 

The  original  project,  adopted  by  the  act  of  June  13,  1902,  which  is 
also  the  existing  project,  is  to  widen  that  part  of  the  channel  between 
Monument  bar  Deacon  and  a  point  about  200  feet  cast  of  Rams  Horn 
beacon  to  a  width  of  about  200  feet,  with  the  depth  of  18  feet  at  mean 
low  water,  at  an  estimated  cost  of  $10,000. 

To  the  close  of  the  fiscal  year  ending  June  30,  1905,  $8,146.53,  not 
including  outstanding  liabilities,  had  been  expended,  all  for  improve- 
ment, with  which  a  channel  18  feet  deep  and  200  feet  in  width  had 
been  dredged  from  the  town  wharves  to  the  entrance  to  the  harbor  in 
Salem  Bay,  but  the  available  width  is  reduced  to  150  feet  by  obstruct- 
ing ledges,  uncovered  in  dredging,  on  which  the  least  depth  is  10 
feet  at  mean  low  water. 

The  maximum  draft  that  can  be  carried  on  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement  is 
18  feet.     The  mean  range  of  tides  is  9  feet. 

The  commerce  of  Beverly  Harbor  consists  chiefly  of  coal  and  build- 
ing materials,  of  which,  in  1903,  93,085  tons  was  carried,  and  in  1904 
about  138,843  tons,  of  which,  in  1904,  103,000  tons  was  coal,  an  in- 
crease of  more  than  150  per  cent  since  1899. 

It  is  expected  by  those  locally  interested  in  shipping  that  the  com- 
pletion of  the  project  will  effect  a  substantial  reduction  in  freight 
rates,  vphich  to  this  time  have  not  been  appreciably  affected  by  the 
improvement  in  progress. 

A  report  of  a  survey  of  this  harbor  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  524.    The  existing 
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project  with  report  of  survey  is  in  the  Annual  Report  for    1901, 
page  1064. 

The  available  balance  will  be  applied  to  prosecution  of  work   in 
accordance  with  the  existing  project. 

July  1,  1904,  balance  uuexpeuded ^2,  338.  92 

Juiie  30,  1905,  amount  exijended  during  fiscal  year,  for  works  of  im- 
provement          48S.  45 

July  1,  1905,  balance  unexpended 1,853.47 

(See  Appendix  B  9.) 

10.  Harbor  at  Salem,  Mass. — In  its  original  condition  Salem  Uar- 
l)or,  from  its  entrance  between  Winter  Island  and  Naugus  Head,  had  a 
channel  of  ample  width,  18  to  25  feet  deep  at  mean  low  water  extend- 
ing to  within  2,500  feet  of  the  entrance  of  South  River  at  Derby 
wharf  light,  where  for  1,500  feet  the  depth  was  8  feet,  and  4or  the 
remaining  1,000  feet  the  depth  was  G  feet  to  Derby  wharf  li^ht, 
whei'e,  however,  the  channel  was  contracted  to  25  feet  in  width. 
Thence,  in  South  River  to  the  head  of  navigation,  the  low-water  chan- 
nel was  less  than  1  foot  in  depth. 

The  original  project,  adopted  by  the  act  of  March  3,  1873,  as 
enlarged  in  1890,  was  to  dredge  a  channel  5,100  feet  in  length,  8  feet 
deep  at  mean  low  water  from  that  depth  in  the  harbor,  300  feet  wide 
at  the  entrance,  150  feet  wide  off  Derby  wharf  light,  diminishing  in 
width  to  100  feet  near  the  inner  end  of  Derby  wharf,  and  from  that 
point  to  the  head  of  navigation  50  feet  wide  and  6  feet  deep  at 
mean  low  water. 

Under  the  original  and  enlarged  projects  completed  in  1894,  the 
amount  expended  prior  to  operations  under  the  existing  project  was 
$52,3G8.6(). 

The  existing  project,  adopted  by  the  act  of  March  3,  1905,  is  to 
provide  a  channel  10  feet  deep  at  mean  low  water  from  that  depth  in 
the  harbor  to  the  outer  end  of  the  wharves,  300  feet  in  width  at  the 
entrance  gradually  narrowing  to  200  feet  at  Derby  wharf  light,  at 
an  estimated  cost  of  $12,000  appropriated  in  full  by  the  act  of 
March  3, 1905. 

No  expenditure  under  this  project  has  been  made  to  June  30,  1905. 

Tlie  maxinuun  draft  that  can  be  carried,  June  30,  1905,  up  to 
Derl)y  wharf,  the  limit  of  the  present  improvement,  is  8  feet  at 
mean  low  water,  and  thence  to  the  head  of  navigation  in  South  River 
at  Lafayette  Street  Bridge,  3  feet.   The  mean  range  of  tides  is  9.2  feet. 

The  commerce  of  South  River  affected  by  the  project  amounted  in 
1904  to  111,967  tons,  mostly  coal. 

Available  funds  will  be  applied  to  dredging  under  the  existing 
project. 

The  original  and  modified  projects,  with  reports  of  surveys,  are  in 
the  Annual  Reports  of  the  Chief  of  Enginrors  for  1873,  pages  102  and 
1110,  and  ifor  18i)0,  page  529.  Report  of  survey  of  the  harbor,  with 
map,  is  in  the  Annual  Report  for  1895,  page  651;  and  of  a  survey 
with  project  for  improving  the  river  to  the  head  of  navigation,  of 
which  the  present  adx)pted  project  is  a  part,  is  in  tlie  report  for  1904, 
page  878. 
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Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $12, 000. 00 

July  1,  1905,  balance  unexiwnded 12,000.00 

July  1,  1905,  outstanding  liabilities 32.  ;«> 

July  1,  1905,  balance  available 11.907.01 

(See  Appen(li.\  B  10.) 

11.  Sea  wall  at  Mnrhlehead,  Mass. — The  location  of  this  sea  wall, 
which  is  reported  to  have  l)een  built  by  the  United  States,  but  of 
which  no  record  has  l)een  found  in  Government  reports,  along  the 
seaward,  southerly,  side  of  the  narrow  beach  about  2,000  fwt  long, 
which  connects  Marblehead  Njeck  w^ith  the  mainland  and  separates 
Marblehead  Harbor  from  the  .sea  on  the  south,  is  more  fully  descriljed 
in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1S)03,  pages 
753-757. 

The  original  project  appears  to  have  been  that  adopted  bj'  the  act  of 
August  30,  1852,  which  was  to  repair  this  wall  throughout  its  length 
of  2,000  feet  at  a  cost  of  $500  appropriated  by  that  act,  and  which  was 
entirely  expended  for  that  purpose. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  which 
appropriated  $1,000  therefor,  is  "  for  the  repair  of  the  sea  wall  at 
Marblehead,  Mas.s.,  made  nece-ssary  by  the  great  storm  of  November, 
1898." 

That  storm,  the  most  memorable  and  destructive  that  has  occurred 
on  this  part  of  the  New  England  coast  in  many  years,  in  which  a  vio- 
lent gale  was  accompanied  by  an  excessive  rise  or  tide  to  about  4.7  feet 
above  mean  high  water,  or  aoout  2.5  feet  above  extreme  high  water  of 
spring  tides,  wa.shed  a  considerable  quantity  of  beach  shingle  up  the 
southerly  side  of  the  beach  and  over  the  wall  into  the  roadway  lead- 
ing from  the  mainland  to  Marblehead  Neck.  It  does  not  appear  to 
have  threatened  to  breach  the  beach  from  the  southerly  side,  or  to 
have  imperiled  the  harbor.  The  effects  of  the  storm  are  imderstood 
to  have  been  repaired  at  the  expense  of  the  county. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
is  $84,  for  the  sur\'ey  and  inspection  of  the  wall. 

The  report  of  the  survey  made  in  1903  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  pages  753-757.  The 
reports  of  former  examinations  may  be  found  in  the  Annual  Report 
for  1897,  page  870;  and  for  1900,  page  1169. 

No  further  report  will  be  submitted. 

July  1,  1901,  balance  unexpended $918. 38 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          2. 38 

July  1,  1905,  balance  unexpended 91C.  00 

(See  Appendix  B  11.) 

12.  Harbor  at  Lynn^  Mass. — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  2|  miles  southerly  to  the  sea.  It  is  protected  from 
the  sea  by  the  peninsula  of  Lynn  Beach  and  Nahant. 

In  its  original  condition  three  narrow  and  crooked  channels,  in 
which  the  depth  was  but  6  feet  at  mean  low  water,  extended  from  the 
wharves  to  the  sea. 

The  original  project,  defined  in  the  report  of  a  Board  of  Engineers 
dated  Apnl  10,  1884,  and  as  modified  in  1888,  was  to  dredge  a  chan- 
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nel  200  feet  wide  and  10  feet  deep  at  mean  low  water  from  the  sea  (  at 
White  rocks)  a  distance  of  3,300  feet  to  a  deep  basin  opposite  Little* 
Nahant,  and  from  the  basin  nearly  opposite  Sand  Point,  a  distance  of 
(5,900  feet  to  a  point  400  feet  inside  the  harbor  line,  and  an  anchorage 
basin  500  feet  oy  300  feet  and  10  feet  deep  at  mean  low  water ;  tKe 
upper  part  of  the  channel  to  be  maintained  by  occasional  dredging", 
the  lower  part  by  a  training  wall  joining  the  land  at  Little  Nahant, 
at  an  estimated  cost  of  $182,000. 

The  amount  expended  on  this  project  was  $122,063.56,  all  for 
improvement,  with  which  the  entire  channel  and  the  anchorage  basin 
as  prescribed  in  the  project  were  completed. 

The  existing  project,  adopted  by  th«  river  and  harbor  act  of  June 
13,  1902,  is  to  dredge  the  channel  200  feet  wide  from  the  sea  to  tlie 
anchorage  basin  and  the  anchorage  basin  itself  to  the  depth  of  15  feet 
at  mean  low  water,  at  an  estimated  cost  of  $162,937.  Under  this 
project  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  $25,069.91 
has  been  expended,  all  for  improvement,  with  which  a  channel  has 
been  obtained  15  feet  deep  at  mean  low  water,  with  a  width  of  lOO 
feet  on  straight,  and  125  feet  on  curved,  sections,  and  extending  from 
the  deep  basin  opposite  Little  Nahant,  a  distance  of  4,600  feet,  to  tlie 
sea. 

This  work  is  being  done  under  continuing  contract,  which  provides 
for  the  completion  of  the  improvement  by  June  30,  1907,  to  which 
purpose  the  available  balance  and  the  amount  estimated  as  a  profit- 
able expenditure  will  be  applied. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  locality  under  improvement  is  10  feet  at  mean 
low  water.    The  mean  range  of  tides  is  9.3  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal,  lumber,  and  building  materials,  of  which  about  290,364 
tons  was  carried  during  the  year.  The  deepening  of  the  channel  to 
10  feet  enables  barges  to  carry  full  cargoes  of  coal  to  the  wharves  at 
Lynn  during  the  highest  stages  of  the  tide ;  the  improvement  to  15 
feet  will  enable  the  smaller  or  medium  size  barges  to  carry  full  car- 
goes of  coal  to  the  wharves  at  all  stages  of  the  tide  and  barges  of  the 
greatest  draft  during  the  higher  stages. 

It  is  reported  that  the  cost  of  transportation  has  been  reduced  25 
cents  a  ton  by  deepening  the  channel  to  10  feet,  and  will  be  further 
reduced  10  to  25  cents  upon  the  completion  of  the  15-foot  channel. 

The  original  project  approved  by  the  Secretary  of  War  April  21, 
1884,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  524,  and  the  map  of  the  harbor  at  page  532. 

The  existing  project  was  published  in  uie  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  1093. 

July  \,  1904,  balance  unexpended $6,436.44 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.    40, 000. 00 

46. 436. 44 
June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    69. 91 

July  1,  1905,  balance  unexpended 46, 366. 53 

July  1,  1905,  outstanding  liabilities 1 488. 40 

July  1, 1905,  balance  available 45, 878. 13 
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July  1,  1905,  amonnt  covered  by  uncompleted  contracts |135, 980.  85 

Amount  (estimated)  required  for  completion  of  existing  project 97, 937. 00- 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 97, 937. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  12.) 

IS.  Mystic  and  Maiden  rivers,  and  Mystic  River  below  the  mouth 
of  Island  End  River,  Massachusetts. — (a)  Mystic  River. — In  its  orig- 
inal condition,  the  Mystic  had  a  practicable  channel  6  feet  deep  at 
mean  low  water  extending  to  Dennings  Landing,  8.9  miles  above  its 
mouth  in  Boston  Harbor,  and  4  feet  deep  at  mean  low  water  about 
2,000  feet  farther. 

The  original  project  for  improvement,  adopted  by  the  act  of  July 
13,  1892,  which  is  also  the  present  project,  is  to  make  the  channel  100 
feet  wide  apd  6  feet  deep  at  mean  low  water  from  the  Boston  adi 
Maine  Bailroad  (western  division)  bridge  up  about  1  mile  to  the 
first  turn  above  Denning's  wharf;  and  thence  2  miles  to  the  head  of 
navigation  at  Medford,  4  feet  deep  at  mean  low  water,  gradually 
narrowing  from  100  feet  to  50  feet  at  the  upper  end,  at  an  estimated 
cost  of  $25,000. 

The  amoimt  expended  to  close  of  the  fiscal  year  June  30,  1905,  is 
$15,000.  With  this  expenditure  a  channel  100  feet  wide  and  6  reet 
deep  at  mean  low  water  has  been  completed  to  the  full  length  pre- 
scribed in  the  project,  and  the  improvement  has  been  carried  a  farther 
distance  of  4,200  feet  with  the  width  and  the  depth  of  4  feet 
prescribed. 

The  maximum  draft  that  can  be  carried,  June  30,  1905,  at  mean 
low  water  is  5^  feet  up  to  the  first  turn  above  Denning's  wharf,  and 
thence  to  the  head  of  navigation  1.3  feet.  The  mean  range  of  tides 
is  9.8  feet. 

The  head  of  navigation  is  the  upper  limit  of  that  part  of  tJie  chan- 
nel under  improvement,  at  the  stone  bridge  at  Medford,  to  which 
e»int,  6  miles  above  its  confluence  with  the  Charles  River  in  Boston 
arbor,  the  stream  is  navigable  in  fact. 

The  commerce  benefited  by  this  improvement,  chiefly  coal,  amounted 
in  1903  to  22,650  tons  and  in  1904  to  25,965  tons.  It  is  reported  that 
as  the  smallest  barges  go  out  of  use  the  improvement  will  permit 
barges  of  the  lightest  draft  remaining  in  service  to  deliver  coal  at 
Medford  without  the  expense  of  lightering,  which  would  be  about  50 
cents  per  ton. 

A  report,  with  map  of  the  survey  of  Mystic  River  and  description 
of  the  project,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  674. 

The  available  balance  will  be  applied  to  dredging,  in  accordance 
with  the  existing  project. 

(ft)  Maiden  River. — In  its  original  condition  the  Maiden  had  a 
practicable  channel  4  feet  deep  at  mean  low  water,  extending  only 
2,000  feet  above  its  confluence  with  the  Mystic. 

The  original  project,  adopted  by  the  act  of  August  2,  1882,  was  to 
make  the  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  second  bridge,  about  1.8  miles  above  its  confluence  with  the 
Mystic,  at  an  estimated  cost  of  $35,000. 
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The  amourtt  expended  on  the  Maiden  River  under  the  original  proj- 
ect and  prior  to  operations  under  the  existing  project  was  $10,000,  in 
obtaining  a  channel  with  a  least  width  of  50  feet  and  70  feet  at  turns, 
with  a  depth  of  12  feet  at  mean  high  water  from  the  mouth  to  the  first 
bridge  at  Maiden,  a  distance  of  IJ  miles. 

The  existing  project,  adopted  by  the  act  of  July  13,  1892,  is  to 
dredge  a  channel  12  feet  deep  at  mean  high  water  100  feet  wide  to  the 
first  bridge,  1.6  miles  above  its  confluence  with  the  Mystic,  and  75  feet 
wide  about  1,200  feet  farther  to  the  second  bridge,  at  an  estimated 
cost  of  $37,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1906, 
is  $25,536,  of  which  $10,549.61  was  expendea  for  maintenance. 

With  it  a  channel  was  obtained  100  feet  wide  and  12  feet  deep  at 
mean  high  water  up  to  the  first  bridge.  The  local  officer  has  reported 
the  river  above  this  point  to  be  unworthy  of  improvement  by  the 
United  States  at  this  time. 

The  maximum  draft  that  can  be  carried  at  mean  high  water,  June 
30,  1905,  over  the  shoalest  part  of  the  improved  channed  is  10.6  feet. 
The  mean  range  of  tides  is  9.8  feet. 

The  head  of  navigation  is  at  the  first  bridge  at  Maiden,  to  which 
point  the  stream  is  navigable  in  fact,  1.6  miles  above  its  confluence 
with  the  Mystic  River. 

The  commerce  in  1904  amounted  to  75,225  tons,  all  coal.  The 
improvement  is  reported  to  enable  the  smallest  barges  or  larger  barges 
with  partial  cargoes  to  deliver  coal  at  Maiden,  saving  the  cost  of 
lightemg — 50  cents  per  ton. 

The  available  balance  will  be  applied  to  dredging  for  maintenance 
of  improvement. 

A  report  of  the  survey  of  Maiden  River  and  description  of  the 
original  project  is  on  page  532,  Annual  Report  of  the  Chief  of 
Engineers  for  1881. 

The  modifications  of  the  project  are  stated  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  page  1191. 

The  existing  project  is  described  on  page  672,  Annual  Report  of  the 
Chief  of  Engineers  for  1891. 

(e)  Mystic  River  below  the  mouth  of  Island  End  River. — Island 
End  River  is  IJ  miles  above  the  mouth  of  the  Mystic,  at  the  navy-yard 
in  Charlestown,  and  2,700  feet  above  the  Chelsea  drawbridge  over  the 
Mystic. 

In  its  original  condition  the  Mystic  up  to  Island  End  River  had  a 
narrow  channel  14.4  feet  deep  at  mean  low  water,  but  so  narrow  above 
the  drawbridge  as  to  be  barely  practicable. 

The  original  project,  adopted  by  the  act  of  March  3,  1899,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  25  feet  deep  at  mean 
low  water  and  300  feet  wide,  emoracing  1.7  miles  of  the  Bi^stic, 
extending  from  its  mouth  to  a  point  800  feet  above  Island  End  River, 
at  a  cost  estimated  in  August,  1899,  at  $267,547.50  (reduced  estimate). 

To  June  30,  1905,  $68,755.69  (all  for  improvement,  except  $281.92 
for  maintenance)  had  been  expended  in  obtaining  a  channel  26  feet 
deep  at  mean  low  water,  with  a  minimum  width  of  100  feet  up  to 
Chelsea  drawbridge  and  150  to  300  feet  in  width  from  Chelsea  bridge 
to  a  point  just  above  the  confluence  of  the  Island  End  River. 

The  commerce  of  the  river  has  doubled  since  1901,  and  amounted  in 
1904  to  2,841,007  tons,  three-quarters  of  which  was  coal. 
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So  far  as  the  improvement  has  progressed,  no  effect  on  freight 
rates  is  appreciable. 

The  available  balance  will  be  applied  toward  obtaining  the  full 
projected  channel  width  below  Chelsea  bridge. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  locality  under  improvement  is  25  feet.  The  mean 
range  of  tides  is  9.6  feet. 

July  1,  1904.  balance  unexpended if.'),  708.  31 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.    HO,  000. 00 

July  1,  1905,  balance  unexpended .^S,  70S.  .31 

July  1,  1905,  outstanding  liabilities 04.59 

July  1,  1905,  balance  available !»,  04.3.  72 

Amount  (estimated)  required  for  completion  of  existing  project »  107, 547.  50 

(See  Appendix  B  13.) 

14-  Harbor  at  Boston,  Mass. — In  its  original  condition  the  head- 
lands and  islands  were  without  protection  against  the  sea,  which  was 
extensively  eroding  them.  Dangerous  rocks  obstructed  the  approach 
and  entrance  from  Nantasket  Koads  to  the  lower  main  ship  channel 
through  the  Narrows.  That  channel  was  23  feet  deep  at  mean  low 
water  with  a  least  width  of  150  feet.  The  upper  main  ship  channel 
from  President  Roads  to  Bo.ston  had  a  least  depth  of  18  feet  at  mean 
low  water  with  a  lea.st  width  of  100  feet.  The  channel  from  Presi- 
dent Roads  to  Broad  Sound  in  the  ocean  had  a  least  depth  of  29  feet 
at  mean  low  water  with  a  least  width  of  200  feet. 

The  original  project,  adopted  b^  the  act  of  March  2, 1825,  was  "  for 
the  preservation  of  the  islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,"  and  until  1866  all  expenditures,  amounting  to 
$694,826.58,  appear  to  have  been  applied  to  that  purpose  in  the  build- 
ing and  repair  of  sea  walls.  The  amount  expended  uppn  them  since 
1866  can  not  be  accurately  stated. 

The  original  project  for  the  improvement  of  the  harbor  adopted  by 
the  act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship 
channel  from  Nantasket  Roads  to  Boston  23  feet  deep  at  mean  low 
water,  600  feet  wide  through  the  Narrows  to  President  Roads,  and 
1,000  feet  wide  from  President  Roads  to  Boston. 

Prior  to  operations  under  the  six  existing  projects  (three  for  the 
improvement  of  the  main  channels  and  three  for  the  improvement  of 
tributary  channels)  3.75  miles  of  sea  walls  had  been  built,  protecting 
the  most  exposed  headlands  and  islands,  and  a  channel  had  been  com- 
pleted 23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to  Bos- 
ton, with  a  least  width  of  625  feet  in  the  Narrows  and  of  850  feet 
between  President  Roads  and  the  city. 

The  amount  expended  on  original  and  modified  projects  upon  sea 
walls  and  channels,  for  improvement  and  maintenance,  to  June  30, 
1905,  exclusive  of  all  expenditures  upon  operations  under  the  six 
existing  projects,  is  $2,519,303.82. 

The  existing  projects  are — 

a  For  Mystic  River  below  the  mouth  of  Island  End  River. 
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1.  Adopted  by  .the  river  and  harbor  act  of  July  13, 1892.  To  widen 
the  main  ship  channel,  from  Nantasket  Koads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751.  The  rock  excava- 
tion in  the  lower  main  ship  channel  is  bemg  done  under  a  continuing 
contract. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899.'  To 
widen  the  Broad  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30 
feet  at  mean  low  water,  at  an  estimated  cost  of  $455,000.  Under 
continuing  contract. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902.  To  pro- 
vide channels  36  feet  deep  at  mean  low  water,  1,200  feet  wide  from  the 
navy-yard  at  Charlestown  and  the  Chelsea  bridjp;e  and  Charles  Riyer 
bricige  to  President  Roads,  and  1,500  feet  wide  from  President  Roads 
through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of  $7,994,- 
248.68.  This  estimate  differs  from  any  made  in  the  project  quoted  in 
the  act  as  the  basis  of  the  appropriation,  owing  to  the  different  width 
of  the  channels  adopted.  (To  avoid  a  large  amount  of  rock  excava- 
tion the  35-foot  channel  from  President  Roads  to  Broad  Sound  is  in  a 
different  location  from  the  30-foot  channel.)  Under  continuing 
contract. 

Under  the  project  of  July  13,  1892,  to  June  30, 1905,  not  including 
outstanding  liabilities,  the  amount  expended  was  $1,372,802.48,  of 
which  $58,085.20  was  for  maintenance.  The  expenditure  for  mainte- 
nance during  the  fiscal  year  ending  June  30,  1905,  was  $40,335.78, 
with  which  in  the  lower  main  ship  channel  extending  from  President 
Roads  to  Boston  light  73,441  cubic  yards  of  gravel,  cobblestones,  sand, 
clay,  and  mud  was  removed  from  many  small  shoals.  With  the 
total  amount  expended  under  this  project  to  June  30,  1905,  the  upper 
and  lower  main  ship  channels,  from  Boston  to  President  Roads  and 
from  President  Roads  to  the  sea,  have  been  dredged  to  the  width  of 
1,000  feet  and  depth  of  27  feet  at  mean  low  water.  Twenty  ledges 
in  the  lower  channel  and  10  groups  of  ledges  in  the  upper  channel, 
covering  4.18  acres,  have  been  removed  to  the  dejjth  of  27  feet  at 
mean  low  water,  embracing  13,063  cubic  yards  or  rock  excavation. 
Ledges  still  to  be  removed  restrict  the  width  of  the  channel  (27  feet 
deep  at  mean  low  water)  to  500  feet  in  the  upper  and  650  feet  in  the 
lower  channel. 

The  maximum  draft  that  can  be  carried  at  mean  low  water,  June 
30.  1905,  over  the  shoalest  part  of  the  localitv  under  improvement  is 
27  feet. 

A  map  of  the  project  is  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1894,  page  554. 

Under  the  project  of  March  3,  1899,  to  June  30,  1905,  the  amount 
expended,  not  including  outstanding  liabilities,  was  $358,299.06,  all 
for  improvement,  with  which  a  channel  1,200  feet  wide  and  30  feet 
deep  at  mean  low  water  was  dredged  from  President  Roads  to  Broad 
Sound,  embracing  the  dredging  of  928,524.9  cubic  yards  of  sand, 
gravel,  and  clay,  and  184,299  cubic  yards  of  bowlders,  and  the  re- 
moval of  156  cubic  yards  of  ledge. 

The  maximum  draft  that  can  be  carried  at  mean  low  water,  June 
30,  1905,  over  the  shoalest  part  of  the  locality  under  improvement  is 
30  feet. 
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The  project  is  published  in  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  page  886. 

Under  the  project  of  June  13,  1902,  to  June  30,  1905,  the  amount 
expended,  not  including  outstanding  liabilities,  was  $764,525.83,  all 
for  improvement,  with  which  3,502 J32.5  cubic  yards  of  mud,  sand, 
gravel,  and  clay,  and  7.755  cubic  yards  of  bowlders  were  dredged 
from  seven  separate  areas,  amounting  to  167.1  acres,  and  to  the  depth 
of  35  feet  below  mean  low  water,  except  five  areas,  aggregating  5.7 
acres,  which  were  dredged  to  solid  rock. 

The  estimated  amount  that  can  be  profitably  expended  will  be  ap- 
plied to  dredging  and  rock  excavation  under  continuing  contracts. 

A  map  of  the  project  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1903,  page  768. 

The  mean  range  of  tides  is  9.5  feet  at  Boston  light  and  9.6  feet  in 
the  upper  harbor. 

The  foreign  exports  and  imports  for  the  port  of  Boston  during  the 
calendar  year  ending  December  31,  1902,  amounted  in  value  to 
$174,135,076,  being  an  increase  of  $107,448,455  over  the  vahiation  in 
1867,  when  the  systematic  improvement  of  the  channels  was  begun. 

As  to  the  effect  of  the  improvement  on  freight  rates,  the  general 
manager  of  the  principal  foreign  steamship  lines  entering  this  port 
states  that  about  30  years  ago  steamers  were  emploved  with  a  loaded 
draft  of  20  feet  to  24  feet;  22  or  23  years  ago,  of' 25  to  26  feet;  14 
years  ago,  27  or  28  feet ;  10  years  ago,  28  feet  9  inches ;  later,  31  feet, 
and  recently  one  of  33  feet  lOJ  inches.    He  states,  generally — 

that  freight  rates,  caused  by  the  larger  class  of  steamers  being  used,  are  about 
50  per  cent  less  than  they  were  some  15  or  20  years  ago,  when  very  much 
smaller  steamers  were  engaged  In  the  trade. 

Tributary  channels. — (a)  Charles  River. — In  the  original  condition 
of  the  9  miles  of  natural  channel  of  this  river,  from  its  mouth  to  the 
dam  at  the  head  of  navigation  at  Watertown,  the  depth  at  mean  low 
water,  from  the  mouth  4J  miles  to  the  Western  Avenue  Bridge,  was 
not  less  than  7  feet,  except  in  several  places,  covering  about  1\  miles, 
below  Brookline  bridge,  where  the  depth  varied  from  4^  to  7  feet. 
From  Western  Avenue  Bridge  2\  miles  to  the  Arsenal  Street  Bridge 
the  depth  was  4  feet.  Thence  1%  miles  to  the  dam  it  varied  between 
0  and  9^  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
also  the  existing  project,  is  to  widen  and  deepen  the  natural  channel  so 
that  at  mean  low  water  it  shall  be  from  its  mouth  to  Western  Avenue 
Bridge  200  feet  wide  and  not  less  than  7  feet  deep ;  thence  to  Market 
Street  Bridge  80  feet  wide  and  6  feet  deep ;  thence  to  the  dam  60  feet 
wide  and  2  feet  deep ;  at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30, 1905,  is  $57,500,  all  for  improve- 
ment, with  which  the  channel  has  been  completed  as  prescribed  in  the 
project  up  to  the  Arsenal  Street  Bridge  (now  called  also  Western 
Avenue  Bridge). 

The  maximum  draft  that  can  be  carried  June  30, 1905,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  improved  is  6  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  head  of  navigation  is  at  the  dam  at  Watertown,  the  upper  limit 
of  that  part  of  the  channel  under  improvement,  to  which  point,  9 
miles  above  its  confluence  with  Mystic  River  in  Boston,  the  stream  is 
navigable  in  fact. 
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The  improvement  serves  the  local  commerce  in  coal,  which  in  1904- 
amounted  to  112,000  tons,  enabling  it  to  be  delivered  without  breaking 
cargoes  at  Boston,  saving  the  cost  of  one  handling  and  the  greater* 
cost  of  transportation  from  Boston  by  rail. 

The  district  officer  is  of  opinion  that  so  much  of  the  existing  project 
as  provides  for  a  channel  from  Brackett's  wharf  to  Market  Street 
Bridge,  a  distance  of  about  1,300  feet,  and  from  Market  Street  Bridge 
to  the  dam  at  Watertown,  is  unworthy  of  prosecution  by  the  General 
Government.  This  opinion  is  concurred  in.  The  river  and  harbor 
act  of  September  19,  1890,  appropriated  $20,000  for  continuing  im- 
provement of  Charles  River : 

Provided,  That  no  expenditure  of  said  twenty  thousand  dollars  shall  be  made 
until  the  draws  in  the  Arsenal  Street  and  Market  Street  bridges  shall  be  made  to 
conform  to  the  projected  channel  without  cost  to  the  United  States. 

The  Arsenal  Street  Bridge  has  been  altered  to  conform  to  the  pro- 
jected channel,  and  as  the  Market  Street  Bridge  is  above  the  limits  to 
which  it  is  now  believed  that  the  channel  should  be  extended,  it  is 
recommended  that  Congress  authorize  the  expenditure  of  the  $20,000 
appropriated  in  1890  in  obtaining  a  channel  of  the  projected  width 
and  depth  to  Brackett's  wharf  and  in  maintaining  the  Charles  River 
improvement. 

A  full  description  of  the  project,  together  with  map  of  the  river 
showing  the  progress  of  the  improvement  to  this  date,  is  on  page  512, 
Annual  Report  of  the  Chief  of  Engineers  for  1884. 

(6)  Fort  Point  channel. — In  its  original  condition  the  mid-channel 
depth  was  12  feet  at  its  mouth  and  16  feet  thence  to  the  Federal  Street 
Bridge,  excepting  at  the  draw  in  the  Congress  Street  Bridge,  where  it 
was  14.5  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  August  5, 1886,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  175  feet  wide  and  23 
feet  deep  at  mean  low  water  from  the  entrance  about  4,190  feet  to 
near  Federal  Street  Bridge,  at  an  estimated  cost  of  $100,000,  reduced 
in  1887  to  $78,750. 

To  June  30, 1905,  there  had  been  expended  $18,027,  all  for  improve- 
ment, with  which  a  channel  was  obtained  of  the  width  and  depth  pre- 
scribed in  the  project  from  its  entrance  to  the  Congress  Street  Bridge, 
with  an  extension  carried  through  the  north  draw  to  near  the  western 
extremity  of  the  "  rest  pier." 

The  maximum  draft  that  can  be  carried  June  30, 1905,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  23  feet.  The 
mean  range  of  tides  is  9.6  feet. 

The  head  of  navigation  is  the  southern  extremity  of  South  Bay,  at 
Massachusetts  avenue,  Boston,  Mass.,  to  which  point,  about  2  miles 
from  the  entrance  to  the  channel  in  Boston  Harbor,  the  channel  is 
navigable  in  fact. 

The  commerce  benefit«d  by  this  improvement  consists  of  coal, 
sugar,  building  materials,  and  miscellaneous  merchandise,  which 
amounted  in  the  calandar  year  1904  to  1,488,565  tons. 

The  available  balance  will  be  applied  to  the  continuation  of  the 
improvement. 

For  a  description  of  the  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1888,  page  452. 

(c)  Chelsea  Greek. — In  its  original  condition  it  had  a  channel  of 
practicable  width  extending  11,000  feet  from  its  confluence  witii 
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Mystic  River  in  Boston  Harbor  and  18  feet  deep  at  mean  high 
water,  except  on  a  bar  about  2,000  feet  below  its  head,  upon  which 
the  depth  was  17  feet.  In  the  3,300  feet  from  the  head  of  the  18- 
foot  channel  to  the  head  of  navigation  the  depth  gradually  shoaled 
to  13  feet  at  mean  high  water. 

The  original  project  adopted  by  the  act  of  June  3,  1896,  which  is-- 
also  the  existing  project,  is  to  make  the  channel  about  5,500  feet  in 
length  next  below  the  head  of  navigation,  150  feet  wide,  and  18  feet 
deep  at  mean  high  water,  at  an  estimated  cost  of  $65,000. 

The  amount  expended  under  this  project  to  June  30,  1905,  not 
including  outstanding  liabilities,  is  $12,002.94,  all  for  improvement, 
with  which  a  channelhas  been  dredged  75  feet  wide  and  18  feet  deep 
at  mean  high  water  through  a  bar  2,000  feet  below  its  head,  and  50 
to  150  feet  wide,  14  feet  deep  at  mean  high  water,  and  2,800  feet  in 
length  from  the  head  of  the  ISifoot  channel  to  Proctor's  wharf,  700 
feet  below  the  head  of  navigation. 

The  head  of  navigation  is  at  the  bridge  of  the  Boston  and  Maine 
Railroad,  to  which  point  the  stream  is  navigable  in  fact  700  feet 
above  Proctor's  wharf  and  2.7  miles  above  its  confluence  with  Mystic 
River. 

June  30, 1905,  the  maximum  draft  that  can  be  carried  at  mean  high 
water  over  the  shoalest  part  of  the  improved  channel  is  14  feet.  The 
mean  range  of  tides  is  9.6  feet. 

The  commerce  benefited  by  this  improvement,  consisting  chiefly  of 
coal,  amounted,  in  1903,  to  10,330  tons,  and  in  1904  to  4,055  tons. 

A  report  of  the  project  and  survey  is  in  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  page  648. 

The  available  balance  will  be  applied  to  dredging  toward  comple- 
tion of  the  project. 

PBOJECT   FOR  OENEBAL  IMPROVEMENT. 

July  1,  1904,  balance  nnexiiended 159,081.44 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 

1905 100, 000. 00 

159, 981. 44 
June  30,  1905,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  Improvement 1,083.91 

July  1,  1905,  balance  unex|)ended 158,  897.  .TS 

July  1,  1905,  outstanding  liabilities 520.84 

July  1,  1905,  balance  available 158,370.69 

Amount  (estimated)  re<iulred  for  completion  of  existing  project..        73,500.00 

PROJECT  OF  1892  FOR  27-FOOT  CHANNEU 

July  1,  1904.  balance  unexpended 1335,166.94 

June  30,  1905,  amount  exi^nded  during  fiscal  year: 

For  works  of  improvement $162,0.37.35 

For  maintenance  of  Improvement 40,33.5.78 

202, 373. 13 

.July  1,  1905,  balance  unexpended 132.793.81 

July  1,  1905.  outstanding  llabilltlea , 9,249.84 

July  1,  1905,  balance  available 123. 543. 97 

July  1,  1905,  amount  covered  by  uncompleted  contracts 63,761.74 
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PROJECT  FOB  30-FOOT    (BBOAD  BOUND)    CHANNEL. 

July  1,  1004,  balance  unexpended $120,  154.  80 

June  30,  1905,  amount  e.vpended  during  fiscal  year,  for  works  of 
improvement 23,  453.  86 


July  1,  1905,  balance  unexpended 96,  TOO.  94 

July  1,  1905,  outstanding  liabilities 11,  328.  09 


July  1,  1905,  balance  available 85,  372.  85 


July  1,  1905,  amount  covered  by  uncompleted  contracts 12,  493.  40 

FBOJECT  FOB  35-FOOT  CaA.NNEL. 

July  1,  1904,  balance  unexpended $853,  860.  57 

Amount  appropriated   by   sundry   civil   act  approved   March   3, 

1905 : 970.  000. 00 


1, 823.  860.  57 
June  .%,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 518,  380.  40 


July  1,  1905,  balance  unexpended 1,305,474.17 

July  1,  1905,  outstanding  liabilities 129,  373.  85 

July  1,  1905,  balance  available 1, 176, 100.  32 


July  1,  1905.  amount  covered  by  uncompleted  contracts 1,774.017.23 

Amount  (estimated)  required  for  completion  of  existing  project—  5,924,  248.  68 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1.  1905 600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  - 
June  4,  1897. 

(See  Appendix  B  14.) 

15.  Weymouth  and  Town  rivers,  Massachusetts. — {a)  Weymouth 
Fore  River  {below  Weymouth  Fore  River  bridge) .—^The  improve- 
ment embraces  only  that  portion  of  the  river  extending  from  its 
mouth  in  Ilingham  Bay  about  3^  miles  up  to  Weymouth  Fore  River 
bridge,  at  Quincy  Point,  about  1,000  feet  above  its  confluence  with 
Town  River. 

In  its  original  condition  the  channel  had  »i  depth  of  18  feet  at  mean 
low  water  with  a  least  width  of  300  feet  up  to  a  point  about  1  mile 
Iwlow  the  bridge  aforesaid,  the  18-foot  channel  extending  3,400  feet 
above  that  point,  but  too  tortuous  for  safe  navigation  of  large  vessels. 
In  the  remaining  1,800  feet  to  the  bridge,  the  channel,  when  surveyed, 
was  150  feet  wide  and  13  feet  deep  at  mean  low  water,  but,  before  the 
adoption  of  the  project,  had  been  increased  without  expense  to  the 
United  States  to  the  width  of  200  feet  and  depth  of  15  feet  at  mean 
low  water. 

The  existing  project,  adopted  by  the  act  of  March  3,  1905,  is  to 
dredge  a  channel  300  feet  wide  and  18  feet  deep  from  the  termination 
of  the  natural  18-foot  channel  to  the  Weymouth  Fore  River  bridge, 
n  distance  of  about  1  mile,  at  an  estimated  cost  of  $57,500. 

The  act  of  March  3, 1905,  appropriated  the  full  amount  of  the  esti- 
mate with  the  proviso : 
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That  no  part  of  this  sum  shall  be  expended  until  the  Secretary  of  War  shall 
have  received  satisfactory  assurance  that  the  Improvement  of  that  portion  otthe 
Weymouth  River  which  lies  above  the  improvement  herein  mentioned,  and  of  the 
Town  River,  except  so  much  as  Is  herein  provided  for,  shall  hereafter  be  main- 
tained by  the  State  of  Massachusetts,  or  other  agency,  without  expense  to  the 
Government  of  the  United  States. 

By  a  resolution  of  the  legislature,  approved  by  the  governor  May 
26,  this  assurance  was  given  by  the  Commonwealth  of  Massachusetts 
and  accepted  by  the  Secretary  of  War  June  7,  1905. 

To  June  30,  1905,  no  expenditure  had  been  made.  The  maximum 
draft  that  can  be  carried  at  mean  low  water  over  the  shoalest  part  of 
the  channel  to  be  improved  is  15  feet.  The  mean  range  of  tides  is 
9.6  feet. 

During  the  calendar  year  1904  the  total  commerce  of  the  river  was 
139,819  tons,  of  which  131,819  tons  was  carried  into  the  shoal  upper 
channels  of  Weymouth  and  Town  rivers. 

This  improvement  is  of  importance  chiefly  to  the  Fore  River  Ship 
Building  Company,  which  builds  at  its  extensive  plant  at  Quincy 
Point  large  passenger  and  freight  steamers,  cruisers,  and  battle  ships 
up  to  16,W0  tons  with  24  feet  6  inches  draft,  and  which  during  the  year 
1904  completed  the  U.  S.  cruiser  Des  Moines,  of  3,500  tons;  Fall  River 
Line  freight  steamer  i?os^07i,  of  3,900  tons ;  two  steel  car  floats  of  1,300 
■tons  each;  two  barges  of  500  tons  each,  and  had  under  construction 
the  U.  S.  battle  ships  New  Jersey,  Rhode  Island,  and  Vermont,  aggre- 
gating 46,000  tons,  and  the  Fall  River  Line  pas.senger  steamer  Provi- 
dence, of  3,900  tons,  and  docked  and  repaired  10  other  vessels  of  vari- 
ous classes,  besides  smaller  craft. 

The  head  of  navigation  is  2.7  miles  above  this  improvement  at  East 
Braintree,  to  which  latter  point  the  navigable  length  of  Weymouth 
River  from  its  mouth  in  Hingham  Bay  is  6.2  miles. 

A  report  of  the  survey  of  Weymouth  Fore  River  is  in  the  Report  of 
the  Chief  of  Engineers  for  1904,  pages  891-898. 

The  available  Balance  will  be  applied  to  dredging  in  prosecution  of 
the  project. 

(6)  Weymouth  Fore  River  above  Weymouth  Fore  River  bridge  and 
Weymouth  Back  River. — In  its  original  condition  Weymouth  Fore 
River  had  a  navigable  channel  13  to  18  feet  deep  at  mean  low  water 
from  its  mouth,  in  Hingham  Bay,  3^  miles  tjo  ^\  eymouth  Fore  River 
bridge,  and  for  2,200  reet  above  that  bridge  the  depth  at  mean  low 
water  was  12  feet ;  4,000  feet  farther  the  depth  was  6  feet  in  a  chan- 
nel of  practicable  width,  and  7,000  feet  farther  it  was  3  feet,  but  the 
channel  was  too  narrow  to  be  practicable. 

Weymouth  Back  River  had  a  practicable  channel  not  less  than  200 
feet  wide  and  not  less  than  12  feet  deep  at  mean  low  water  from  its 
confluence  with  Weymouth  Fore  River,  8,000  feet  to  the  wharf  of  the 
American  Agricultural  Chemical  Company,  except  on  its  bar,  400 
feet  across,  one-fourth  of  a  mile  above  its  mouth,  where  the  depth 
was  11  feet,  and  except  the  2,000  feet  next  below  that  wharf,  where  the 
depth  gradually  shoaled  from  12  feet  to  6  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  September  19,  1890. 
which  is  also  the  existing  project,  is  to  obtain  in  Weymouth  Fore  River 
a  navigable  channel  6  feet  deep  at  mean  low  water  for  the  farther  dis- 
tance of  7,000  feet,  100  feet  wide,  4,400  feet  to  near  Weymouth  Land- 
ing, 80  feet  wide  thence  1,650  feet  to  Braintree  bridge,  and  50  feet 
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wido  thence  950  feet  above  that  point;  as  extended  by  the  act  of  Au- 

§ust  18,  18i)4,  to  dredge  in  Weymouth  Back  River  a  channel  12  feet 
eep  at  mean  low  water  200  feet  wide  through  the  bar  and  to  extend 
the  channel  12  feet  deep  at  mean  low  water  and  200  feet  wide  2,200 
feet  to  the  wharf  of  the  American  Agricultural  Chemical  Company, 
at  an  estimated  cost  for  Weymouth  Fore  River  of  $40,000  and  for 
Weymouth  Back  River  of  $22,000,  a  total  of  $62,000. 

The  amount  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  is,  for  Weymouth  Fore  River,  not  including 
outstanding  liabilities,  $37,460.88,  and  for  Weymouth  Back  River 
$11,753.59;  total,  $49,214.47,  all  for  improvement. 

This  expenditure  has  resulted  in  deepening  the  channel  in  Wey- 
mouth River  to  6  feet  at  mean  low  water  through  the  entire  7,000  feet 
of  the  river  embraced  in  the  project,  w^ith  a  width  of  at  least  100  feet 
for  a  distance  of  3,725  feet  from  its  lower  end,  60  feet  for  a  farther 
distance  of  1,650  feet,  and  of  the  full  projected  widths  for  the  upper 
1,625  feet  of  the  improvement.  In  Weymouth  Back  River,  of  Uie 
2,400  feet  of  the  channel  embraced  in  the  project,  400  feet  on  the  bar 
has  been  dredged  to  the  full  width  and  depth  prescribed  in  the  project, 
and  the  2,000  feet  extending  to  the  American  Agricultural  Chemical 
Company's  wharf  to  the  depth  of  12  feet  at  mean  low  water  and  the 
width  of  125  feet. 

The  maximum  draft  that  can  be  carried,  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
is,  in  the  Weymouth  Fore  River,  5^  feet,  and  in  the  Weymouth  Back 
River  10  feet.    The  mean  range  of  tides  is  9.4  feet. 

The  head  of  navigation  is  the  dam  at  East  Braintree,  the  upper 
limit  of  that  part  of  the  channel  under  improvement,  to  which  point, 
2.9  miles  above  its  confluence  with  Town  River,  the  stream  is  naviga- 
ble in  fact. 

Under  a  contract  soon  to  be  made  the  available  balance  will  be  ap- 
plied to  maintenance  in  redredging  to  restore  a  practicable  channel 
of  the  depth  of  6  feet  from  Richards'  wharf  to  the  head  of  the  im- 
provement and  to  improvement  in  widening  the  channel,  when  the 
project  will  be  discontinued  and  the  maintenance  of  the  improvement 
left  to  the  State  of  Jfassachusetts. 

The  conmierce  benefited  by  the  improvement  comprised  in  1903  in 
Weymouth  Fore  River  92,759  tons  and  in  Weymouth  Back  River 
132,600  tons,  and  in  1904  in  Weymouth  Fore  River  95,483  tons  and  in 
Weymouth  Back  River  124,691  tons.  In  1904  in  Weymouth  Fore 
River  8(>,441  tons,  or  92  per  cent,  was  coal,  and  in  Weymouth  Back 
River  118,000  tons,  or  94  per  cent,  was  raw  and  manufactured  fertil- 
izer products. 

The  project  for  improvement  of  the  river  alwve  the  bridge,  with 
report  of  survey,  is  in  Annual  Report  of  the  Chief  of  Engineers  for 
1890,  page  522. 

A  report  of  the  survey  of  Weymouth  Back  River  is  in  the  Annual 
Report  for  1891,  page  083. 

Available  funds  will  be  applied  to  dredging  the  channel  to  pro- 
jected dimensions. 

(c)  Town  River. — In  its  original  condition  Town  River  had  a  good 
channel,  not  less  than  7  feet  deep  at  mean  low  water,  extending  4,000 
feet  from  its  confluence  with  Weymouth  Fore  River 
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At  that  distance  the  channel  suddenly  shoaled  to  less  than  4  feet, 
and  was  1  to  2  feet  deep  for  a  distance  oi  3,300  feet,  and  was  about  18 
inches  above  low  water  for  a  farther  distance  of  about  1,200  feet  to 
the  upper  wharves  at  Quincy. 

The  original  project  adopted  by  the  river  and  harbor  act  of  June  3, 
1896,  which  is  the  present  project,  is  to  dredge  the  channel  4,500  feet 
long,  to  the  upper  wharves  at  Quincy,  to  the  width  of  100  feet  and 
depth  of  4  feet  at  mean  low  water,  at  a  cost,  estimated  March  24, 1897, 
of  $25,000. 

To  June  30,  1905,  the  amount  expended  was  $17,864.35,  all  for  im- 
provement. 

With  this  expenditure  the  lower  1,400  feet  and  the  upper  1,000  feet 
of  the  channel  4,500  feet  long  have  been  dredged  to  the  width  of  50 
feet,  and  the  intermediate  2,100  feet  to  the  full  width  of  100  feet  and 
the  depth  of  4  feet  at  mean  low  water. 

The  maximum  draft  that  can  be  carried  on  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement  is 
2  feet.     The  mean  range  of  tides  is  9.4  feet. 

The  head  of  navigation  is  at  the  upper  limit  of  the  improvement,  at 
Quincy,  IVIass.,  to  which  point,  about  1^  miles  above  the  confluence 
with  the  Weymouth  Fore  River,  the  stream  is  navigable  in  fact. 

The  balance  available  will  be  applied  to  completing  the  project  and 
to  dredging  for  maintenance,  when  the  future  maintenance  of  the  im- 
provement will  be  left  to  the  State  of  Massachusetts. 

The  annual  commerce  of  Town  River  amounted  in  1902  to  99,373 
tons  and  in  1904  to  43,976  tons,  of  which,  in  1904,  85  per  cent  was 
stone. 

The  original  project,  with  report  of  survey,  is  in  the  Annual  Report 
of  the  Chigf  of  Engineers  for  1891,  page  679. 

July  1.  in04.  balance  unexiiended f1.".  IKI.IS 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1005-    67,  .'i27. 41 

July  1.  1905.  balance  unexpended 8.H,  248.  59 

July  1,  1906,  outstanding  liabilities !«».  (« 

Joly  1.  1905,  balance  available Kt.  14S.  !M5 

Amount  (estimated)  required  for  completion  of  existing  project "  0,  oOO.  00 

(See  Appendix  B  15.) 

16.  //arbor  at  Seiti/ate,  Mass. — In  its  original  condition  the  depth 
on  the  bar  was  about  2.5  feet  at  mean  low  water,  and  the  entrance  was 
obstructed  by  many  sunken  bowlders ;  of  the  low-water  area  of  alwut 
57  acres,  6  acres  had  a  depth  of  at  least  3  feet  at  mean  low  water  and 
there  was  little  protection  against  the  sea. 

The  original  project  seems  to  have  been  to  protect  the  beach  between 
Cedar  Point  and  the  mainland  on  the  northerly  side  of  the  entrance 
to  the  harbor,  upon  which,  prior  to  operations  under  the  existing  proj- 
ect (in  1829  to  1852)  $1,000.98  was  expended  in  building  450  hnear 
feet  of  brush  and  stone  bulkhead  and  385  linear  feet  of  stone  apron  10 
feet  wide. 

The  existing  project,  adopted  by  the  act  of  June  14,  1880,  is  to 
build,  of  rubbiestone,  a  north  breakwater  800  feet  and  a  south  break- 
water 730  feet  long,  to  dredge  an  anchorage  basin  of  30  acres  and  an 
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entrance  channel  2,700  feet  long  and  300  feet  wide,  with  depths  at 
mean  low  water  of  15  feet  at  the  entrance,  12  to  15  feet  between  the 
breakwaters,  12  feet  immediately  back  of  the  south  breakwater,  10 
feet  in  the  anchorage  basin,  and  3  feet  in  the  channel  to  the  wharves, 
at  an  estimated  cost  of  $100,000  for  the  breakwaters  and  of  $190,000 
for  the  dredging;  total,  $290,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  there  had 
been  expended  on  the  work  under  the  existing  project  $103,500,  of 
which  $1,989.11  was  expended  for  maintenance  in  1900  and  1901. 
The  amount  previously  expended  for  maintenance  is  not  ascertainable. 

With  that  expenditure  all  known  bowlders  obstructing  the  entrance 
to  the  harbor  have  been  removed ;  the  anchorage  basin,  350  feet  by  400 
feet,  has  been  dredged  7  feet  at  mean  low  water,  and  the  channel  from 
the  sea  to  the  basin  has  been  dredged  7  feet  deep,  100  feet  wide,  and 
1,600  feet  long;  the  channel,  2,150  feet  long  from  the  anchorage  basin 
to  the  town  wharves  has  been  dredged  3  feet  at  mean  low  water  at 
least  100  feet  wide ;  and  720  linear  feet  of  the  north  breakwater  and 
460  linear  feet  of  the  south  breakwater  have  been  built. 

The  maximum  draft  that  can  be  carried  at  mean  low  water,  June  30, 
1905,  over  the  shoalest  part  of  the  locality  under  improvement  is 
through  the  entrance  channel  and  basin  7  feet  and  through  the  chan- 
nel from  the  basin  to  the  town  wharves  26  inches  at  mean  low  water. 
The  mean  range  of  tides  is  9.8  feet. 

In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives,  the  Board  of  Engineers  for 
River  and  Harbors  has  considered  the  project  for  this  work,  and  in  its 
report,  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
1903,  page^  777-780,  concurs  in  the  opinion  of  the  district  officer  that 
this  place  is  not  worthy  of  further  improvement  as  a  harbor  of  refuge, 
but  in  order  to  realize  the  greatest  advantage  from  work  already  done, 
recommends  the  discontinuance  of  the  present  project  for  the  improve- 
ment of  Scituate  Harbor  and  the  adoption  of  a  project  for  obtaining  a 
channel  6  feet  deep  at  mean  low  water  and  100  feet  wide  from  the 
entrance  to  the  docks,  at  the  cost  of  $18,000. 

The  improvement  of  the  channel  has  admitted  to  the  wharves 
barges  carrying  700  to  800  tons  of  coal  each,  in  place  of  schooners 
carrying  150  to  200  tons,  and  is  reported  to  have  reduced  freight  rates 
50  to  75  cents  a  ton,  which  it  is  reported  would  be  further  reduced 
about  25  cents  a  ton  if  the  channel  be  deepened  to  6  feet,  as  recom- 
mended. 

The  commerce  benefited  by  this  improvement  consists  of  coal  and 
building  materials,  of  whicn  8,623  tons  was  received  in  1903  and 
11,330  in  1904,  an  increase  of  31  per  cent. 

The  existing  project,  as  reported  by  a  Board  of  Engineers,  Septem- 
ber 18,  1880,  with  map  of  the  harbor,  is  published  in  Annual  Report 
of  the  Chief  of  Engineers  for  1881,  page  523. 

(See  Appendix  B  16.) 

n.  Harbor  at  Duxhury,  Mass. — This  harbor  has  two  channels  lead- 
ing from  deep  water  in  the  "  Cow  Yard  "  in  Plymouth  Harbor.  The 
easterly  channel  to  the  east  of  Captains  Hill  is  in  Duxbury  Bay,  an 
extensive  area  of  sandy  shoals  separated  from  the  ocean  by  Duxbury 
Beach,  a  slender  beach  about  4j^  miles  in  length ;  the  westerly  channel. 
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known  as  the  Miles  channel,  leads  into  Kingston  Bay,  west  of  Cap- 
tains Hill. 

In  its  original  condition  the  easterly  channel  had  a  practicable 
width  with  a  depth  of  6  feet  at  mean  low  water  to  a  point  2,600  feet 
from  the  wharf  at  Duxbury,  in  Duxbury  Bay,  and  the  Miles  channel 
a  depth  of  8  feet  at  mean  low  water  and  a  practicable  width  to  a  point 
2,100  feet  from  the  wharf  at  Duxbury,  in  Kingston  Bay. 

The  original  projects  appear  to  have  been — 

1.  For  the  protection  of  the  beach,  authorized  by  the  act  of  July  4, 
1836,  by  building  groins  of  stakes  and  brush. 

2.  For  the  improvement  of  the  channel,  authorized  by  the  act  of 
June  10,  1872,  to  extend  the  Miles  channel  by  dredging  to  the  depth 
of  8  feet  and  width  of  200  feet  for  a  distance  of  2,3(W  feet  up  to  a 
point  200  feet  above  the  wharf  at  Duxbury,  in  Elingston  Bay. 

On  these  projects  there  was  expended  prior  to  operations  imder 
existing  project  $25,000,  with  which  some  protection  was  given  to 
Duxbury  Beach,  and  the  Miles  channel  was  extended  the  aforesaid 
distance  with  the  aforesaid  depth  and  width. 

The  existing  project,  approved  by  the  Secretary  of  War  August 
12,  1899  (a  modification  of  a  project  submitted  November  28,  1887), 
is  to  dredge  a  channel  6  feet  deep  at  mean  low  water  60  feet  wide, 
increasing  to  100  feet  on  the  curve,  from  the  southerly  wharf  at  Dux- 
bury, in  Duxbury  Bay,  3,600  feet  to  the  head  of  the  easterly  channel, 
at  an  estimated  cost  (as  increased  in  1899)  of  $17,820. 

To  the  close  of  the  fiscal  year  ending  June  30,  1905,  there  had  been 
expended  under  the  existing  project  $12,000,  all  for  improvement. 
With  this  expenditure  the  easterly  channel  has  been  extended  with  the 
depth  of  6  feet  the  entire  distance  of  3,600  feet  to  the  wharf,  with  a 
width  of  80  feet  at  the  wharf,  60  feet  at  the  turn,  and  40  feet  else- 
where. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of 
the  improvement  at  mean  low  water  June  30,  1905,  is  2  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  commerce,  consisting  of  coal  and  lumber,  amounted  in  1904  to 
1,494  tons. 

The  project  for  beach  protection,  adopted  in  1836,  is  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1866,  Part  2,  page  36. 

The  original  project  for  improving  the  harbor  is  in  Annual  Report 
of  the  Chief  of  Engineers  for  1872,  pages  947  and  964. 

The  existing  project  (without  modifications  approved  August  12, 
1899)  is  in  Annual  Report  of  the  Chief  of  Engineei-s  for  1888,  page 
473,  together  with  maps  of  the  harbor.    No  map  or  description  of  the 
channel  as  modified  under  the  project  of  1899  has  been  published. 
Amount  (estimated)  required  for  completion  of  existing  project |5, 820. 00 

(See  Appendix  B  17.) 

18.  Harbors  at  Plymouth  and  Provincefown,  Mass. — (a)  Uarbor 
at  Plymouth. — In  the  original  condition  of  the  harbor  the  channel 
and  low-water  line  were  about  2,500  feet  from  the  wharf  at  Ply- 
mouth. Long  Beach,  between  the  harbor  and  the  ocean,  was,  for  the 
most  part,  low  and  narrow,  and  liable  to  inroads  by  the  sea  that 
would  injure  or  destroy  the  harbor. 

All  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 
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The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  through  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plymouth,  at  an  estimated  cost 
of  $28,000. 

Prior  to  operations  under  the  existing  project,  $198,859.22  had  been 
expended  in  preserving  Long  Beach  and  in  dredging  under  the  proj- 
ect of  March  3, 1875,  as  modified,  which  resulted  in  obtaining  a  chan- 
nel 150  feet  wide  and  9  feet  deep  and  a  basin  directly  in  front  of  the 
town  wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this 
amount  $60,727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899,  is  to  strengthen  the  sections  of  beach  damaged 
by  the  great  storm  of  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor  from  its  course 
into  the  sea,  to  which  it  was  changed  by  the  storm.  The  estimated 
cost  was  $95,700. 

The  amount  expended  on  the  work  of  improvement  under  the  ex- 
isting project  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  is 
$72,434.18,  with  which  11,843  linear  feet  of  rubblestone  dike  was 
built  on  Long  Beach,  which  has  resulted  in  strengthening  the  beach 
by  the  accretion  of  a  large  volume  of  sand  and  beach  shingle;  Eel 
River  was  restored  to  its  former  course,  and  536  linear  feet  of  stone 
dike  was  built  to  prevent  the  river  from  being  again  turned  into  the 
sea.  In  addition  to  the  aforesaid  amount  expended  under  the  present 
project,  $3,954.42  has  been  expended  for  maintenance  in  redredging 
the  turning  basin  which  had  been  dredged  at  the  wharves  under  the 
project  of  March  3,  1875. 

In  the  report  of  January  20,  1899,  submitting  the  project  with  esti- 
mate of  cost  it  was  said : 

The  following  estimate  for  this  work  should  be  considered  approximate  only, 
for  the  reason  that  further  changes  are  likely  to  occur  before  the  work  can  be 
accomplished,  which  changes  may  materially  increase  or  diminish  the  amount 
of  work  necessary  to  restore  the  beach  to  a  safe  condition. 

The  accretion  of  the  beach  before  the  stone  dike  was  built  mate- 
rially diminished  the  cross  section  of  a  considerable  part  of  it,  and 
permitted  its  extension  to  protect  other  places  where  further  erosion 
has  occurred. 

The  balance  available  June  30,  1905,  is  sufficient  for  contingencies 
for  the  preservation  of  the  beach. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improve- 
ment of  this  locality  by  the  United  States  has  effected  a  saving  of  50 
cents  per  ton  in  freight  rates. 

The  commerce  of  the  harbor  consists  of  coal  and  lumber,  of  which 
24,765  tons  was  received  in  1899  and  49,386  in  1904,  an  increase  of 
about  100  per  cent  in  five  years. 

The  maximum  draft  that  can  be  carried,  June  30, 1905,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement  is  7.5 
feet.    The  mean  range  of  tides  is  10.1  feet. 

The  original  project  for  dredging  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1874,  Part  2,  page  348.  A  map 
of  the  dredged  channel  and  basin  is  printed  in  the  Amiual  Report  of 
the  Chief  of  Engineers  for  1888,  page  460. 
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(5)  Harbor  at  Provincetown. — This  is  an  important  harbor  of 
refuge  in  the  bight  at  the  extremity  of  Cape  Cod. 

In  its  original  condition  the  width  and  depth  of  its  entrance  and 
he  depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but 
actual  or  threatened  inroads  by  the  sea  across  the  low  and  narrow 
part  of  the  cape  east  of  the  town,  and  at  intervals  along  alwut  \\ 
miles  of  the  narrow  beach  southwest  of  the  town,  were  a  serious 
'menace  to  the  harbor. 

The  original  project,  adopted  by  the  act  of  May  20,  1826,  was  "  for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor." 

The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  and  by  other  sand-catching  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  barrier  of  beach  and  sand 
dunes  which  protects  and  preserves  the  harbor. 

The  amount  expended  to  June  30,  1905,  is  $207,553.77,  all  applied 
to  improvement. 

The  result  of  the  expenditure  has  been  the  preservation  of  the  bar- 
rier of  beach  and  sand  dunes  essential  to  the  preservation  of  the 
harbor. 

The  maximum  draft  that  can  be  carried,  June  30,  1905,  to  the 
anchorage  is  ample  for  the  largi>st  vessels. 

The  balance  available  will  be  applied  to  works  of  protection  for 
preserving  and  strengthening  the  beach  that  preserves  the  harbor. 

A  description  and  plan  of  works  are  in  the  Annual  Ecports  of  the 
Chiei  of  Engineers  for  1876,  1879,  and  1886,  pages  181,  273,  and  574, 
respectively. 

A  special  project  for  the  protection  of  the  most  slender  part  of  the 
Ijeach  southwesterly  of  Provincetow^n  is  published  in  Annual  Beport 
of  the  Chief  of  Engineers  for  1897,  page  878. 

The  commerce  or  this  port,  amounting  in  1904  to  about  21,480  ton.s, 
is  a  small  factor  in  this  improvement  compared  with  the  preservation 
of  this  very  excellent  and  important  harbor  of  refuge. 

July  1.  1004,  balance  unexpended $27,  .323. 84 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3. 100.").      5, 000. 00 

32,  .'?23.  M 
June  30,  1005,  amount  expended  during  fiscal  year,  for  works  <St  Im- 
provement      14,  .10.5.  2.T 

July  1,  lOOT.  balance  unexpended 18, 018.  .59 

July  1,  1005,  outstanding  liabilities 1,282. 10 

July  1,  1005,  balance  available 10,7.3(5.40 

July  1,  1005,  amount  covered  by  imcompleted  contracts 410.00 

Amount  (estimated)  required  for  completion  of  existing  pro]ect----<»20, 700. 00 
(See  Appendix  B  18.) 

19.  Channel  hetxceen  North  and  South  Hero  islands.  Lake  Cham- 
plain,  Vermont. — Bv  the  original  project,  adopted  by  the  act  of  July 
4,  1836,  this  channel,  sometimes  called  the  "  Gut,"  was  deepened  by 
dredging  to  8  feet  at  mean  low  water.  The  work  was  completed  in 
1839,  at  a  total  expense  of  $21,000. 

In  1881  it  was  found  by  survey  that  the  channel,  about  1^  miles 
long,  had  an  average  depth  of  10|  feet,  with  sufficient  width,  except 

«  For  Plymouth  Ilarbor. 
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that  it  was  obstructed  at  its  western  entrance  by  a  bar  through  which 
the  channel  was  40  feet  wide  and  7  feet  deep,  and  at  its  eastern 
entrance  by  a  bar  through  which  the  channel  was  100  feet  wide  and  8 
feet  deep. 

The  existing  project,  adopted  by  the  act  of  August  11,  1888,  is  to 
obtain  a  channel  150  feet  wide  and  10  feet  deep  at  both  entrances,  at 
an  estimated  cost  of  $14,300.  The  dredging  was  done  in  1889  and  the 
channel  reported  as  completed. 

Complaint  having  been  made  of  obstructions  in  the  west  entrance, 
the  channel  was  examined  in  1897,  when  it  was  reported  that  there 
was  a  good  channel  at  the  eastern  entrance  of  the  full  depth  and 
width  prescribed  in  the  project,  but  at  the  western  entrance  there  was 
a  dangerous  bowlder  in  mid-channel,  and  the  channel  was  1  to  2  feet 
shallower  in  the  middle,  2  to  4  feet  shallower  at  its  edges,  and  25 
feet  narrower  than  the  project  prescribed. 

To  June  30,  1905,  the  amount  expended  under  the  existing  project 
(as  reported  June  30,  1890)  is  $8,594.78  from  the  appropriation  of 
$10,090  made  by  the  act  of  1888. 

This  channel  is  the  main  water  connection  between  the  commercial 
channel  on  the  western  and  Swanton  Harbor  and  St.  Albans  Bay  on 
the  eastern  side  of  the  lake,  and  is  generally  used  by  steam  and  sailing 
vessels  plying  in  that  part  of  the  lake,  but  the  amount  of  commerce 
benefited  by  the  improvement  can  not  be  accuratelj'  stated.  Two 
steamei-s,  carrying  freight  and  considerable  numbers  of  passengers, 
each  pass  througli  this  channel  twice  daily  during  the  season  of 
navigation. 

The  existing  project,  with  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  3299,  which 
contains  also  a  report  of  the  condition  of  the  improvement. 

Aniouut  (estimated)  requlrwl  for  conipletlou  of  existing  project |4, 300. 00 

20.  Harbor  at  Burlinqton,  Vt. — Before  improvement  there  was 
ample  depth  of  water  along  the  docks  and  wharves,  but  they  were 
without  protection  against  wind  and  seas  from  Lake  Champlain.  In 
the  greatest  exposure  during  the  prevalent  northwesterly  gales  the 
wind  has  a  sweep  obliquely  across  the  lake  of  about  10  nautical  miles. 

The  original  project,  adopted  by  the  act  of  July  4,  1836,  was  to 
build  a  breakwater  parallel  with  the  shore  and  about  1,000  feet  from 
the  docks  and  wharves. 

Under  the  original  and  modified  projects  the  amount  expended  for 
construction  prior  to  the  adoption  of  the  project  of  1886  was 
$501,811.07,  with  which  3,551  feet  of  breakwater  was  built. 

The  existing  project,  adopted  in  1886,  is  to  extend  the  breakwater 
1,500  feet  (500  feet  northerly  and  1,000  feet  southerly),  at  an  esti- 
mated cost  of  $150,000,  enlarged  in  1894  and  1902  to  embrace  repairs 
and  replacing  the  crib  superstructure  (4,157  feet)  with  one  of  stone 
or  concrete,  at  a  cost  estimated  at  $173,750,  a  total  of  $323,760.  Com- 
pletion of  repairs  is  authorized  to  be  done  under  continuing  contract. 

Under  the  existing  project  there  was  expended  to  June  30,  1905, 
$149,603.55,  of  which  $59,738.69  was  applied  to  extending  the  break- 
water 606  feet  (364  feet  northerly  and  242  feet  southerly),  making 
the  total  length  of  the  structure  4,157  feet;  and  the  sum  of  $89,864.86 
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was  applied  to  repairs  and  completing  the  rebuilding  of  1,820.75  feet 
of  superstructure. 

The  extreme  variation  of  level  of  water  surface  is  6J  feet  and  the 
usual  variation  about  4  or  5  feet. 

The  commerce  amounted  in  1903  to  106,763  tons  and  in  1904  to 
107,421  tons,  of  which  in  1904  63  per  cent  was  coal,  30  per  cent  build- 
ing materials,  and  7  per  cent  general  merchandise. 

The  estimated  amount  that  can  be  profitably  expended  will  be 
applied  to  rebuilding  the  superstructure  of  551  feet  of  breakwater. 

A  description  of  the  existing  project  for  repairs  and  maintenance 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901,  page  1072,  and  a  description  and  history  of  the  work  in  the 
Annual  Report  for  1897,  page  3296. 

July  1,  1904,  balance  unexpended 143,110.48 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    20, 000. 00 


63, 116.  48 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 21,220.03 


July  1,  1905,  balance  unexpended 41,890.45 

July  1,  1905,  outstanding  liabilities 5,009.20 


July  1,  1905,  balance  available 30,887.23 


July  1,  1905,  amount  covered  by  uncompleted  contracts 10. 9(>0. 02 

Amount  (estimated)  required  for  completion  of  existing  project 141,855.00 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 20,000.00 

Submitted  In  compliance  witli  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and-  harbor  act  of  1899. 

(See  Appendix  B  19.) 

21.  Otter  Creek,  Vermont. — In  its  original  condition  Otter  Creek 
had  a  practicable  channel  averaging  in  depth  10^  feet  from  its  mouth 
in  Lake  Champlain  up  8  miles  to  Vergennes,  but  in  that  distance 
there  were  seven  shoals,  aggregating  about  1  mile  in  length,  upon 
which  the  depth  was  7  to  8  feet. 

The  original  project,  adopted  by  the  act  of  June  10,  1872,  which 
is  also  the  existing  project,  is  to  dredge  to  the  depth  of  8  feet  "  at 
Burlington  gauge,  me  basin  at  Vergennes  from  the  steamboat  land- 
ing up  as  far  as  Potash  Brook,  and  a  channel  of  the  same  depth  by 
dredging  at  six  other  localities  between  the  steamboat  landing  and 
the  mouth  of  the  river;  also  to  dredge  from  a  point  opposite  Potash 
Brook  "  along  the  west  shore  a  channel  of  the  same  depth,  100  feet 
wide,  as  far  as  the  Horse  Nail  Company's  wharf  at  the  foot  of  the 
falls;  "  estimated  cost,  $58,146. 

In  1882  the  estimated  cost  of  the  project  was  increased  to  $73,748.80, 
to  provide  for  the  removal  of  1,772  cubic  yards  of  rock  from  a  shoal 
at  the  steamboat  landing  about  2,200  feet  IJelow  the  falls. 

To  June  30, 1905,  the  amount  expended  is  $62,500,  all  for  improve- 
ment except  $2,246.50  for  maintenance.  With  this  expenditure  the 
improvement  has  been  completed  in  accordance  with  the  project, 
except  the  channel  100  feet  wide  along  the  west  shore  to  the  Horse 
Nail  Company's  wharf  at  the  foot  of  the  falls,  which,  instead  of 
dredging  as  originally  estimated,  required  the  excavation  of  the  lower 
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4  feet  of  its  depth  in  solid  rock  for  a  distance  of  about  500  feet  below 
the  falls,  and  in  which  a  channel  of  the  required  depth  and  40  feet  in 
width  has  been  completed  350  feet  long  up  to  the  downstream  corner 
of  the  Horse  Nail  Company's  wharf. 

In  1896  (the  latest  record  permitting  comparison)  the  total  com- 
merce on  Otter  Creek  up  to  the  public  landing  at  Vergennes,  to  -wrhich 
the  project  has  been  completed,  was  9,052  tons,  of  which  only  926 
tons  was  carried  above  the  puWic  landing  to  the  Horse  Nail  Com- 
pany's wharf,  to  which  pomt  the  completion  of  a  channel  of  the 
dimensions  prescribed  in  the  project  will  require  excavation  for  a-. 
length  of  about  500  feet,  depth  of  4  feet,  and  further  width  of  60  feet 
in  solid  rock.  Since  the  Horse  Nail  Company's  factory  was  burned 
about  two  years  ago  no  freight  has  been  delivered  there. 

The  local  officer  has  reported  the  creek  above  the  public  landing  at 
Vergennes  to  be  unworthy  of  further  improvement  by  the  United 
States  at  this  time. 

The  head  of  navigation,  in  fact,  is  at  the  wharf  of  the  National 
Horse  Nail  Company  at  the  foot  of  the  falls  at  Vergennes,  8  miles 
above  the  mouth  of  tlie  river  in  Lake  Champlain. 

The  commerce  benefited  by  the  improvement  consists  principally 
of  coal  and  lumber,  and  amounted  in  1903  to  5,300  tons  and  in  1904 
to  6,150  tons. 

The  original  project  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1872,  page  273 ;  the  increased  estimate  in  the  report 
for  1882,  page  711,  and  a  description  of  the  work  done  in  the  execu- 
tion of  the  project  in  the  report  for  1897,  page  3299. 
Amount  (estimated)  required  for  completion  of  existing  project $11,  248.  00 

(See  Appendix  B  20.) 

22.  Harbor  at  Plattshurg,  N.  Y. — In  its  original  condition  the  har- 
lx)r  at  Plattsburg  was  without  protection  against  wind  and  sea  from 
the  south  and  southeast. 

The  original  project  for  improvement  adopted  by  act  of  July  4, 
1836,  was  to  build  a  breakwater  or  pier.  Under  the  original  and 
modified  projects  $185,440.76  was  expended  prior  to  oj>erations  under 
the  existing  project,  with  which  a  breakwater  was  built,  maintained, 
and  extended  to  a  length  of  1,565  feet,  consisting  finally  of  a  substruc- 
ture of  timber  cribs  filled  with  stone  and  a  superstructure  of  stone, 
and  with  which  also  shoals  between  the  breakwater  and  wharves  and  a 
sand  bar  at  the  southeast  corner  of  the  south  wharf  were  dredged. 

The  present  project  is  "  for  maintenance  and  restoration,"  adopted 
by  the  act  of  June  13,  1902,  which  appropriated  $5,000  for  that  pur- 
pose without  previous  estimate. 

To  June  30,  1905,  tliere  was  expended  under  the  existing  project 
$4,848.33,  with  which  the  pierhead  at  the  south  end  of  the  break- 
water, consisting  of  a  timber  crib  filled  with  stone,  was  rebuilt  above 
the  water  line  and  minor  repairs  were  made  to  the  timber  crib  pier- 
liead  at  the  north  end  of  the  breakwater,  and  a  channel  80  feet  wide 
and  9  feet  deep  at  extreme  low  water  was  dredged  from  the  9-foot 
curve  in  the  harbor  through  the  sand  bar  at  the  southeast  corner  of 
the  south  wharf  800  feet  long  to  the  northerlj'  comer  of  the  south 
wharf  and  extending  for  215  feet  farther,  to  near  the  steamboat  land- 
ing, with  a  width  of  20  feet. 
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June  30,  1905,  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  under  improvement  is  9  feet  at  extreme 
low  water.  The  extreme  variation  of  level  of  water  surface  is  6^  feet 
and  the  usual  variation  about  4  or  5  feet. 

The  commerce  amounted  in  1904  to  201,107  tons,  fully  90  per  cent 
of  which  is  reported  to  be  general  merchandise. 

The  harbor  and  works  ror  its  early  improvement  are  described  in 
the  Report  of  the  Chief  of  Engineers  for  1867,  page  235. 

July  1,  1904,  balance  unexpended $227.  .")2 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works*  of  Im- 
■  provement   75.85 

July  1,  1905,  balance  unexpended 151.  B7 

(See  Appendix  B  21.) 

23.  Narrows  of  Lake  Champlain,  New  York  and  Vermont. — In  its 
original  condition  the  15  miles  of  this  waterway,  extending  from  the 
northern  terminus  of  the  Champlain  Canal,  at  nTiitehall,  northerly  to 
Benson  Landing,  Vt.,  had  a  narrow  and  tortuous  channel  not  more 
than  9^  feet  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  5,  1880,  was  to 
obtain,  by  dredging  and  by  a  small  amount  of  rock  excavation,  a 
channel  with  a  least  width  of  150  feet  and  depth  of  12  feet  at  low 
water  from  ^Vhitehall  to  deep  water  below  Benson  Landing,  a  dis- 
tance of  15  miles.  On  the  original  project  (as  extended  in  1890  to 
widen  and  straighten  the  middle  reaches  of  the  channel)  the  amount 
expended  prior  to  operations  under  existing  project  was  $('>3,500. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
widen  the  channel  and  restore  it  to  the  depth  of  12  feet  at  mean  low 
water  in  five  localities;  also  to  provide  fenders  for  protecting  barges 
from  collision  with  tiie  rocky  banks  of  the  channel  at  Puts  ro<^k,  the 
Narrows,  and  Pulpit  Point,  at  an  estimated  cost  of  $22,500. 
■  To  June  30,  1905,  the  amount  expended  under  the  existing  project 
was  $22,788.39,  all  for  improvement,  with  which  the  project  has  hoen 
completed,  except  the  providing  of  fenders  along  the  rocky  banks  at 
the  Narrows  and  Pulpit  Point.  Available  funds  will  be  applied  to 
this  latter  work  and  to  dredging. 

To  June  30,  1905,  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  under  improvement  is  12  feet  at  low 
water.  The  extreme  variation  of  level  of  water  surface  is  0^^  feet, 
and  the  usual  variation  about  4  or  5  feet. 

From  the  foot  of  the  canal  at  "WTiitehall  to  the  head  of  Lake  Cham- 
plain  at  Crown  Point  the  navigable  length  of  the  Narrows  is  37 
miles.  From  Whitehalf  navigation  is  continued  to  the  Hudson  River 
and  Erie  Canal  by  the  Champlain  Canal,  which  is  05  miles  long,  from 
the  southern  extremity  of  the  Narrows  at  \Miitehall  to  Troy,  N.  Y. 

The  commerce  consists  principally  of  coal,  pulp  wood,  building 
material,  and  general  merchandise,  and  amounted  m  1903  to  590,789 
tons,  and  in  1904  to  651,592  tons,  of  which  30  per  cent  was  coal  and  33 
per  cent  pulp  wood. 

The  original  project,  with  report  and  map  of  the  survey  of  the 
channel,  is  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  pages  2312  and  2315,  and  the  existing  project  in  the  Annual 
Report  for  1897,  page  3302,  and  1898,  page  1046. 
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July  1.  1901,  balanre  nnexpended $1,  292.  88 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 19(>5_        2,  500.  00 

3.  792.  88 
June  30,  lOiJT),  amount  expended  dnring  fiscal  year,  for  works  of  im- 
provement     81. 27 

July  1,  1905,  balance  unexpended 3,  711.  61 

(See  Appendi.x  B  22.) 

24.  Rrmoring  sunken  vessels  or  craft  obstntctina  or  endangering 
naHgatton. — (a)  Wreck  of  steamship  Kiowa  off  Point  AUerton  at 
entrance  to  Boston  JI arbor,  Massachusetts. — The  wreck  of  this 
steamer  near  the  track  of  deep-draft  vessels  was  reported  to  the  De- 

fartment  June  30,  1904,  as  a  dangerous  obstruction  to  navig^a  tion. 
'roposals  were  obtained  after  newspaper  advertisement  and  a  con- 
tract made  under  which  the  removal  of  the  wreck  and  cargo  was  com- 
pleted on  January  18,  1905,  at  a  total  cost  to  the  United  States  of 
$8,800. 

(&)  Canal  boats  in  Lake  Champlain,  NeiD  York. — Canal  boat  Julius 
Fulton,  jr.,  sunk  by  the  ice  during  the  winter  of  1903-4  in  about  3 
feet  of  water  alongside  the  wharf  of  the  Rutland  Railroad  Company 
at  Rouse  Point,  N.  Y.,  and  canal  boats  Russell  Wright,  sunk  October 
29  in  8  feet  of  water,  and  Anna  Weightman,  sunk  November  13,  1904, 
in  5  feet  of  water,  both  the  latter  opposite  the  docks  at  Port  Henry, 
N.  Y.,  with  cargoes  of  IGO  tons  iron  ore  each,  were  removed  after 
advertisement  for  thirty  days  under  a  contract  with  the  lowest 
bidder.  Work  was  commenced  April  25,  completed  May  31,  and  final  • 
report  submitted  June  9,  1905.    Tne  total  cost  amounted  to  $2,300. 

(c)  Schooner  Albert  II.  Harding  at  entrance  to  Pigeon  Cove  Har- 
bor, Cape  Ann,  Massachusetts. — This  wreck  on  May  13  floated  from 
the  shore  and  sunk  in  mid-channel  about  150  feet  seaward  from  the 
entrance  to  Pigeon  Cove  Harbor,  where  it  constituted  a  very  danger- 
ous menace  to  navigation.  The  owner  having  in  writing  abandoned 
the  wreck,  proposals  were  obtained  by  circular  letter  and  its  removal 
under  informal  agreement  was  completed  June  12  at  an  expense  of 
$300,  allotted  May  26, 1905. 

(See  Appendix  B  23.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MAS- 
SACHUSETTS AND  IN  RHODE  ISLAND. 

This  district  was  in  the  charge  of  Lieut.  Col.  J.  H.  AVillard,  Corps 
of  Engineers.  Division  engineer,  Col.  Chgs.  R.  Suter,  Corps  of 
Engineers. 

1.  Harbors  at  Hyannis  and  Nantucket..  Mass. — (a)  Harbor  of  ref- 
uge at  Hyannis. — The  harbor  of  Hyannis  lies  on  the  south  shore  of 
the  peninsula  of  Cape  Cod  and  about  15  miles  to  the  westward  of  the 
heel  of  the  cape  and  is  an  important  harbor  of  refuge. 

This  harbor  before  improvement  was  an  open  roadstead,  exposed 
to  southerly  storms. 

In  the  years  1827-1838  a  breakwater  1,170  feet  long  was  constructed 
of  riprap  granite,  covering  an  anchorage  of  about  175  acres,  the 
entrance  to  which  has  a  depth  of  about  15.5  feet. 
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Between  the  years  1852  and  1882  extensive  repairs  were  made, 
increasing  the  width  of  the  base  of  the  breakwater  and  the  size  of  the 
stone  forming  its  sides  and  top. 

The  sum  or  $123,431.82  had  been  expended  at  this  harbor  prior  to 
operations  under  existing  project. 

The  existing  project,  approved  in  1884,  provides  for  dredging  to 
15.5  feet  at  low  water  about  36  acres  area  north  of  the  existing  break- 
water, so  as  to  increase  the  deep-water  anchorage  by  that  amount,  all 
at  a  total  estimated  cost  at  that  time  of  $45,743.20,  increased  $30,568.94 
in  accordance  with  the  report  of  December  2,  1899,  by  river  and  har- 
bor act  of  June  13,  1902,  making  the  total  estimated  cost  $76,312.14. 

The  act  of  1902  consolidated  the  works  of  Hyannis  and  Nantucket, 
appropriating  therefor  $35,000,  of  which  an  allotment  of  $20,000  was 
made  for  Hyannis  Harbor  and  $15,000  for  Nantucket. 

The  act  oi  1905  appropriated  $80,000  for  these  two  works,  of  which 
$10,000  was  allotted  to  Hyannis  Harbor  and  $70,000  to  Nantucket. 

At  the  adoption  of  the  existing  project  the  15.5-foot  depth  anchor- 
age covered  only  about  47  acres,  and  the  36  additional  acres  to  be 
dredged  carried  a  depth  of  from  7  to  15.5  feet  of  water  at  low  water. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  exclusive  of  outstanding  liabilities, 
was  $63,591.93,  none  of  which  was  applied  to  maintenance.  Of  the 
36  acres,  34.5  has  been  deepened  to  15.5  feet,  and  two  cuts  25  feet 
wide  and  13  feet  deep  at  mean  low  water  have  been  made  in  the 
channel  leading  to  the  wharf  of  the  New  York,  New  Haven  and 
Hartford  Railroad  Company. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

The  principal  value  of  this  harbor  to  commerce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  The  actual  commerce  of  the 
place  is,  in  general,  agricultural  products,  coal,  and  fish,  aggregating 
13,600  tons.  The  increase  of  anchorage  area  will  afford  refuge  for 
more  and  larger  boats. 

The  unexpended  balance,  together  with  the  allotment  of  $10,000  of 
the  appropriation  of  March  3,  1905,  will  be  applied  to  completing  the 
15.5- foot  deep  anchorage  area  by  dredging.  The  additional  work  pro- 
l>osed  is  for  the  extension  of  benefits,  and  will  coinplete  the  project. 

For  map,  see  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  592,  and  for  1903,  page  788. 

A  plan  of  the  works  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  pages  560  and  621,  and  report  of  survey 
of  1899  in  the  Annual  Report  for  1900,  page  1284. 

(b)  Harbor  of  refuge  at  Nantucket,  Mass. — This  harbor  is  the  only 
one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  Provincetown,  a  distance  of  100  miles,  except  the 
small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  considerable  area,  with  a  depth  of  water  in  excess  of  12  feet,  and 
the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Cod.  Inci- 
dentally it  forms  a  commercial  harbor  for  the  island  of  Nantucket, 
and  it  is  the  only  one  on  the  island.  So  far  as  known  it  has  never 
been  used  to  any  extent  as  a  harbor  of  refuge. 

In  its  original  condition  the  channel  entrance  was  obstructed  by  a 
bar  1.5  miles  in  width,  on  which  there  was  only  6  feet  of  water  at 
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low  tide,  the  channel  being  very  crooked  and  subject  to  changes  in 
location.  Between  1829  and  1844  an  ineffectual  attempt  was  made 
to  dredge  a  channel  through  the  bar;  $45,734.75  was  expended  prior 
to  beginning  operations  under  the  existing  project. 

The  present  project,  adopted  in  1880  and  modified  in  1885,  pro- 
vides for  the  construction  of  two  jetties,  one  on  each  side  of  the 
entrance,  and  for  dredging  when  necessary,  in  order  to  obtain  a  chan- 
nel depth  of  from  12  to  15  feet  at  low  water.  Estimated  cost, 
$375,000,  exclusive  of  cost  of  dredging. 

The  amount  expended  on  the  existmg  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  exclusive  of  outstanding  liabilities, 
was  $275,373.73,  of  which  $7,210  was  expended  in  repairs  to  the  west 
jetty  and  $5,000  to  the  east  jetty. 

About  83  per  cent  of  the  west  jetty  and  53  per  cent  of  the  east  jetty 
have  been  constructed.  The  least  depth  in  the  channel  is  8  feet.  The 
dredging  in  the  jetty  channel  has  been  commenced. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Ilaulover  lieach  between  the  ocean  and  the  head  of 
the  harbor.  The  breach  still  remains  open,  and  it  is  believed  that  its 
influence  has  been  to  retard  the  deepening  of  the  jetty  channel. 

A  large  portion  of  the  3,956  feet  of  the  west  jetty,  built  prior  to 
1884,  has  been  damaged  somewhat  by  storms  and  ice,  and,  having  no 
core  of  small  stone,  allows  considerable  sand  to  pass  through  it.  This 
should  be  repaired  so  as  to  be  as  sand  tight  as  possible  and  raised  to  its 
original  height.  It  is  estimated  that  $30,000  will  be  required  to  com- 
plete the  repairs  in  addition  to  the  estimated  cost  of  the  project. 

The  approved  project  for  this  work  contemplates  building  two  con- 
verging jetties  and  the  excavation  by  dredging  of  so  much  of  the 
channel  as  may  not  be  deepened  by  the  tidal  scour.  Owing  to  the 
uncertainty  as  to  the  amount  of  dredging  that  would  be  required,  no 
estimate  for  that  feature  of  the  work  has  been  heretofore  included 
in  the  amount  required  to  complete  the  project.  By  authority  of  the 
Chief  of  Engineers,  $50,000  of  the  allotment  of  the  funds  appropri- 
ated by  the  river  and  harbor  act  of  March  3,  1905,  has  l)een  assigned 
to  dredging,  and  the  estimate  for  the  completion  of  the  project  should 
be  increased  by  that  amount  in  addition  to  the  $30,000  for  main- 
tenance referred  to  above. 

•  Further  work  under  the  project  will  consist  in  raising  the  incom- 
plete portions  of  both  jetties  and  extending  the  same  with  a  view  to 
the  extension  of  the  benefits  to  be  derived  from  the  improvement. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor, 
amoimting  in  1904  to  about  38,594  tons.  The  effect  of  this  work  will 
be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from  storms 
for  coasters  and  fishing  vessels. 

The  original  reports  upon  which  the  existing  project  was  based 
and  subsequently  modified  may  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  1880,  page  432,  and  for  1885,  pages  503- 
578,  and  map  of  present  conditions  at  page  790  in  same  report  for 
1903. 
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July  1.  190*,  balance  unexi)ended isa'i,  067. 70 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    80, 000. 00 

115, 067.  70 
Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   ..    33, 350. 68 

July  1,  1905,  balance  unexpended 81,717.02 

July  1,  1905,  outstanding  llablUtleH 241.65 

Jnly  1,  1905,  balance  available 81, 475.  37 

July  1,  1905,  amount  covered  by  uncompleted  contracts 73, 970. 00 

Amount  (estimated)  required  for  completion  of  existing  project 4.5,000.00 

(See  Appendix  CI.) 

8.  Harbor  at  Vineyard  Haven,  Massachttsetts. — Vineyard  Haven 
is  a  deep  indentation  on  the  northern  shore  of  Marthas  Vineyard 
Island,  on  the  southern  side  of  Vineyard  Sound. 

The  headlands  on  either  side  of  the  entrance  to  the  harbor  were 
gradually  wearing  away  and  the  adjacent  parts  of  the  harbor  were 
shoaling.    The  mean  range  of  tide  is  1.7  feet. 

The  existing  project  of  April  11,  1888,  as  modified  in  1889,  pro- 
vides for  the  protection  of  the  "  Chops  "  (or  headlands)  from  erosion 
and  the  intervening  harbor  from  being  filled  with  the  eroded  material, 
the  whole  to  be  done  by  means  of  stone  sea  walls  and  jetties  built 
along  the  beach  in  front  of  the  bluffs  at  both  headlands.  The  total 
cost  was  estimated  in  1889  at  $60,000,  the  whole  of  which  has  been 
appropriated. 

The  sum  of  $55,387.35  had  been  expended  on  this  work  up  to  June 
30,  1905,  by  which  there  had  been  built  a  series  of  riprap  jetties  and 
sea  wall,  which  appear  to  have  afforded  the  needed  protection.  For 
details  of  construction,  see  Annual  Beport  of  Chief  of  Engineers  for 
1896,  page  632. 

This  harbor,  being  at  present  the  most  accessible  refuge  for  the 
immense  fleet  of  coasting  vessels  plying  between  points  north  and 
south  of  Cape  Cod,  is  moi*e  extensively  used  than  any  other  on  the 
southern  coast  of  New  England.  Additional  work  in  this  locality 
would  be  for  the  extension  of  benefits. 

The  report  upon  which  the  protective  works  were  based  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  at  page 
592,  and  further  information,  with  maps,  in  Annual  Report  of 
Chief  of  Engineers  for  1887,  pages  572-580,  and  for  1893,  page  812. 
The  report  of  a  preliminary  examination  of  the  harbor  is  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1289. 

The  river  and  harbor  act  of  June  13,  1902,  provides  that — 

A  board  of  engineers  shall  be  apiiolnted  by  the  Secretarj'  of  War,  who  shall 
make  *  *  *  an  examination  of  Vineyard  and  Nantucket  sounds,  and  the 
east  shore  of  Cape  Cod,  with  a  view  to  reporting  uiwn  the  relative  merits  of 
each  of  said  projwsed  localities  for  harbors  of  refuge.    •     •    • 

The  report  thus  called  for  is  printed  at  page  949  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904.  Further  work  at  this 
harbor  will  depend  upon  the  action  taken  upon  the  report  of  this 
Board. 

July  1,  1904,  balance  unexpended $4,612.65 

July  1,  1905,  balance  unexpended 4,612.65 

(See  Appendix  C  2.) 
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3.  Improvement  of  Little  Harbor,  Woods  Hole,  Mass. — ^Little  Har- 
bor, Woods  Hole,  is  at  the  heel  of  Cape  Cod  on  the  south  coast  of 
Massachusetts,  separated  from  Great  Harbor  by  Parkers  Neck,  and 
opens  into  Vineyard  Sound.  It  is  about  three-eighths  of  a  mile  in 
length  and  about  one-eighth  of  a  mile  wide. 

Before  improvement  the  ruling  depth  on  the  bar  at  the  entrance  to 
the  harbor  was  7^  feet  at  mean  low  water,  and  at  extreme  low  water, 
with  northwesterly  Avinds  of  autumn  and  winter,  there  would  not  be 
more  than  5|  feet. 

The  original  project  for  the  improvement  of  this  harbor,  approved 
March  3,  1879,  provided  for  dredging  a  channel  10  feet  deep  at  mean 
low  water  and  130  feet  wide  through  the  bar  at  the  entrance,  and  ex- 
tending it  through  the  harbor  to  the  wharf  of  the  United  States 
Light-House  Establishment.  This  work  was  completed  in  1879  in 
connection  with  the  work  of  deepening  and  widening  the  channel 
through  the  strait  connecting  Great  Harbor,  Woods  Hole,  with  Buz- 
zards Bay. 

The  existing  project,  adopted  March  3, 1905,  provides  for  dredging 
a  channel  12  feet  deep  at  mean  low  water  and  150  feet  wide  from 
Vineyard  Sound  to  the  wharf  of  the  Light-House  Establishment,  and 
a  turning  basin  300  feet  wide  in  front  of  the  wharf,  at  an  estimated 
cost  of  $18,000. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1905, 
was  $16.63,  by  which  a  contract  for  the  work  had  been  entered  into 
and  the  work  of  dredging  had  been  commenced. 

The  depth  of  water  over  the  bar  June  30,  1905,  is  10  feet  through  a 
narrow  channel;  the  mean  rise  and  fall  of  the  tide  is  1.65  feet. 

The  handling  of  light-house  supplies,  buoys,  etc.,  will  be  mainly 
benefited  by  this  improvement. 

The  funds  available  will  complete  the  project. 

Further  information  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1874,  page  275  j  for  1879,  page  299;  for  1880, 
page  367,  and  for  1904,  page  930. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.  $18, 000. 00 
June  .W,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    16. 63 

July  1,  1005,  balance  unexpended 17,983.37 

.Tuly  1,  1905,  outstanding  liabilities 60.00 

July  1,  ltK>5,  balance  available .17,923.37 

July  1,  190.5,  amount  covere<l  by  uncompleted  contracts 13, 8«M).  00 

(See  Appendix  C  3.) 

4.  Woods  Hole  charitiel,  Massachusetts. — Woods  Hole  is  a  water- 
way or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound  and 
lying  near  the  southwestern  part  of  Cape  Cod,  Massachusetts.  The 
name  is  also  applied  to  the  village  in  the  near  vicinity  and  to  the 
Great  Harbor  and  Little  Harbor. 

Before  improvement  the  entrance  to  Little  Harbor  was  obstructed 
by  a  bar  with  but  7.5  feet  on  it  at  mean  low  tide.  Great  Harbor  has 
ample  depth.  In  the  strait  the  channels  were  crooked  and  obstructed 
by  bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of 
the  tide  was  from  5  to  7  miles  per  hour.    The  site  of  the  wharves  and 
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basins  of  the  United  States  Fish  Commission  and  Revenue-Marine 
Service  was  a  submerged  point  of  land  from  the  shore  of  Great 
Harbor. 

The  original  project  of  1879  provided  for  making  a  channel 
through  the  bar  at  the  entrance  to  Little  Harbor  and  widening  and 
deepening  the  channel  through  the  strait.  The  project  of  1883,  ex- 
tended in  1884  and  1886,  provided  for  the  construction  of  retaining 
walls  on  shore,  a  stone  pier,  and  a  wooden  wharf,  mainly  for  the  use 
of  the  United  States  Fish  Commission  and  incidentally  for  the  use 
of  other  branches  of  the  public  service,  all  of  which  work  had  been 
completed  prior  to  1889. 

The  amount  expended  on  the  original  and  modified  projects  prior 
to  beginning  operations  on  the  existing  project  was  $113,599.92,  by 
which  the  entrance  to  Little  Harbor  had  been  dredged  to  10  feet 
depth,  and  a  direct  channel  9  feet  deep  had  been  dredged  through'  the 
strait,  where  none  previously  existed.  The  retaining  walls,  stone 
pier,  and  wooden  wharves  at  the  United  States  Fish  Commission 
had  also  all  been  built  and  repaired. 

The  existing  project,  that  of  June  3,  1896,  provides  for  deepening 
the  channel  tnrough  the  strait  to  13  feet  at  mean  low  water  and 
widening  the  same  to  300  feet ;  estimated  cost,  $396,000. 

The  amoxmt  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  exclusive  of  outstanding  liabilities, 
was  $60,000,  resulting  in  the  removal  of  all  obstructing  shoals  in  the 
main  channel  to  a  depth  of  13  feet  at  mean  low  water,  excepting  two 
small  shoal  spots  on  the  northern  edge  of  the  channel  near  Devils 
Foot  Island,  and  the  shoal  at  the  eastern  end  of  the  channel,  through 
which  there  is  a  clear  13-foot  channel  225  feet  wide. 

The  mean  rise  and  fall  of  the  tide  is  about  4  feet  at  the  Buzzards 
Bay  end  of  the  channel  and  1.65  feet  at  the  Vineyard  Sound  end. 

The  conmierce  of  Woods  Hole  was  about  25,315  tons  for  1904,  no 
account  being  kept  of  vessels  passing  through  the  strait. 

Further  work  will  consist  in  widening  the  main  channel  to  the  full 
300  feet,  with  a  depth  of  13  feet,  and  dredging  its  southern  branch 
to  the  same  width  and  depth,  all  of  which  is  for  the  extension  of 
benefits  already  secured. 

The  prices  at  which  the  contracts  for  this  work  have  been  let  have 
been  much  less  than  the  original  estimates,  and  the  relative  proportion 
of  .the  large  bowlders  to  the  smaller  and  lighter  material  less  than 
the  estimated  amount  based  on  previous  work,  so  that  the  indications 
now  are  that  the  amount,  $70,000,  appropriated,  in  addition  to  "the 
$100,000  authorized  by  the  act  of  March  3,  1905,  will  go  much  fur- 
ther than  had  been  anticipated  and  may  possibly  complete  the  new 
work  projected. 

For  reports  on  original  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1875,  page  272.  For  reports  upon  which  existing 
project  is  based  see  same  for  1903,  page  860,  and  for  1895,  page  750, 
and  for  map  of  present  condition  see  report  for  1903,  page  793. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.  $70, 000. 00 
July  1,  1905,  balance  unexpended 70,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 266, 000. 00 
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Amount  that  can  be  profitably  exiwudcil  in  fiscal  year  ending  June  :J0, 
1907,  for  works  of  improyement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 J $100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvU  act  of 
June  4,  1807. 

(See  Appendix  C  4.) 

5.  Improving  Buzzards  Bay,  Massachusetts,  by  removing  Wee- 
pecket  rock. — Weepecket  rock  lies  in  Buzzards  Bay,  off  Uncatena 
Island,  and  is  in  almost  the  direct  line  of  travel  from  New  Bedford  to 
Woods  Hole.  It  is  submerged  and  at  low  water  has  only  about  2  fe«t 
•lepth  over  it.  In  fogey  weather  it  is  a  menace  to  vessels  entering 
the  Woods  Hole  strait  from  the  Buzzards  Bay  end. 

No  work  has  heretofore  been  done  by  the  Government  toward  the 
removal  of  this  rock. 

The  existing  project,  adopted  March  3,  1905,  provides  for  the 
removal  of  the  rock  to  a  depth  of  about  10  feet,  the  depth  of  the 
surrounding  bottom,  at  an  estimated  cost  of  $2,500. 

The  amount  expended  upon  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  was  $16.63,  exclusive  of  out- 
standing liabilities,  by  which  a  contract  for  the  removal  of  the  rock 
was  entered  into  and  the  work  commenced. 

All  commerce  passing  through  the  strait  at  Woods  Hole  will  be 
benefited  by  the  removal  of  this  rock. 

The  available  funds  will  be  sufiicient  to  complet-c  the  project. 

For  further  information  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1904,  page  945. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    $2, 500. 00 
June  30,  1!)03,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    16. 63 


July  1,  1905,  balance  unexiiended 2,4vS3.  3" 


July  1,  1905,  amount  covered  by  uncompleted  contracts 1,380.00 

(See  Apijcndix  C  5.) 

6'.  Harbor  at  New  Bedford,  Ma«i<. — New  Bedford  is  on  an  estuary 
of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford  and 
Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on 
imder  a  number  of  distinct  projects,  the  first  being  the  removal  of  a 
wreck  and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
$10,000  was  e.xpcnded.  The  projects  of  1874  and  1877  provided  for 
a  chatniel  300  feet  wide  and  15  feet  deep  at  mean  low  water  from  the 
deep  water  just  above  Palmers  Island  to  the  wharves  of  New  Bed- 
ford.   This  work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18 
feet  det^p  from  Buzzards  Bay  to  New  Bedford,  and  was  completed 
at  a  cost  of  $35,000. 

The  project  of  1896  provided  for  dredging  an  anchorage  area 
one-half  mile  long,  600  feet  wide,  and  18  feet  deep  at  mean  low  tide 
on  the  north  side  of  the  cliannel  leading  from  Fairhaven  to  New 
Bedford,  and  was  completed  at  a  cost  of  $56,882.82. 

The  project  of  1899  provided  for  a  channel  250  feet  wide  and  18 
feet  deep  at  mean  low  water  from  the  anchorage  basin  through  the 
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new  drawbridge  between  Fish  and  Popes  islands  to  the  deep  water 
above,  and  was  completed  at  a  cost  of  $34,000. 

The  existing  project  was  adopted  hy  the  river  and  harbor  act  of 
March  3, 1905,  and  provides  for  dredging  a  channel  18  feet  deep  and 
about  150  feet  wide  along  the  city  wharf  front  immediately  above  and 
below  the  New  Bedford  and  Fairhaven  bridge,  and  dredging  to  the 
same  depth  a  turning  area  connecting  the  channel  above  the  bridge 
with  the  channel  dredged  in  1899  tnrough  the  drawbridge,  at  an 
estimated  cost  of  $11,000. 

At  the  adoption  of  the  existing  project  shoals  of  from  12  to  18 
feet  depth  of  water  cut  off  a  portion  of  the  wharf  front  from  com- 
munication with  those  portions  of  the  harbor  which  had  been  im- 
proved under  previous  projects. 

The  amount  expended  upon  this  project  up  to  June  30,  1905,  exclu- 
sive of  outstanding  liabilities,  was  $977.40.  All  dredging  contem- 
plated under  the  1905  contract  was  completed  June  21,  1905,  and 
secures  a  depth  of  18  feet  at  mean  low  tide  between  the  wharves, 
near  the  bridge,  and  other  improved  portions  of  the  harbor.  At  the 
close  of  the  dredging  operations  a  rock  was  uncovered  just  north  of 
Fish  Island  which  was  of  such  size  as  to  make  it  highly  probable 
that  it  was  a  portion  of  a  ledge.  There  is  but  15.5  feet  of  water  over 
the  shoalest  portion  of  this  rock.  A  further  examination  will  be 
made  of  it  by  a  diver. 

Eighteen  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
Buzzards  Bay  through  the  harbor  to  the  deep  water  above  the  draw- 
bridge connecting  Fish  and  Popes  islands  and  to  the  wharves  above 
and  below  the  bridge. 

The  mean  range  of  the  tide  is  about  4.2  feet. 

The  commerce  of  the  harbor  amounted  to  about  775,000  tons  in 
1904.  The  effect  of  the  deep  water  on  commerce  is  the  use  of  deeper- 
draft  vessels  than  formerly,  larger  cargoes,  and  a  consequent  reduc- 
tion in  water  freight  charges. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1875,  Part  2,  page  282 ;  1888,  page  514 ;  1893,  page 
816;  1896,  page  672;  1897,  page  930;  1900,  page  1295. 

July  1,  1904,  balance  unexpended", f826. 18 

.\iuount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.     11, 000. 00 

11, 820. 18 
June  30,  1905,  amount  expended  during  fiscal  year,   for  vorks  of 

Improvement 977.  40 

July  1,  1905,  balance  unexpended 10,848.  78 

July  1,  1905,  outstanding  liabilities 10,  733.95 

July  1,  1905,  balance  available 114.83 

(See  Appendix  C  6.) 

7.  Taunton  River,  Massachtisetta. — This  river  rises  in  Norfolk 
County,  Mass.,  and  empties  into  Mount  Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  in 

E laces  not  more  than  5  feet  at  mean  high  water.    A  vessel  of  30  tons 
urden  was  as  large  as  could  go  up  to  Taunton.    From  1870  to  1879, 
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$63,000  was  appropriated  to  secure  9  feet  depth  «t  high  water.     This 
work  was  completed  in  1879. 

The  existing  project,  adopted  July  14,  1880,  provides  for  the 
widening  and  depening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  high  water,  with  100  feet  width  from  its  mouth 
up  to  Berkley  bridge  (above  Dighton) ;  thence  12  feet  depth  with 
80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  shoal;  thence 
11  feet  depth  with  80  feet  width  up  to  the  " shipyard;  "  thence  with 
11  feet  depth  with  60  feet  width  up  to  Weir  bridge,  Taunton ;  all  at 
a  total  cost  estimated  in  1893  at  $125,000,  all  of  which  has  been 
appropriated. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1905, 
exclusive  of  outstanding  liabilities,  was  $130,000  by  which  all  pro- 
jected work  had  been  practically  completed  and  the  shoals  offering 
the  greatest  obstniction  to  the  navigation  of  the  river  had  been 
redredged.  About  $24,000  of  the  above  amount  has  been  expended  in 
the  maintenance  of  the  channel.  Ve.sscls  of  11  feet  draft  can  reach 
Taunton  at  high  water,  but  at  some  points  the  11 -foot  channel  is  very 
narrow.  It  is  estimated  that  $5,000  every  four  years  will  be  re<iuirea 
to  maintain  the  channel. 

The  head  of  navigation  is  at  Weir  bridge.  No  portion  of  the  river 
has  been  improved  above  this  point. 

The  mean  range  of  the  tide  is  about  5^  feet  at  Dighton  and  3.4  feet 
at  Taunton. 

The  $5,000  appropriated  by  the  river  and  harbor  act  of  March  3, 
1905,  will  be  applied  to  redredging  portions  of  the  channel  which 
have  shoaled  since  the  original  dredging. 

The  tonnage  of  1904  was  about  588,100  tons. 

Further  work  on  this  river  will  be  for  the  maintenance  of  benefits 
secured  by  the  improvement. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1880,  page  375;  1884,  page  606;  1888,  page  515,  and 
1893,  page  824. 

Amount  appropriated  by  river  and  harbor  act  approvetl  March  3, 1005_     ^5,  000.  00 
July  1,  1905,  balance  unexpended 5,000.  00 

(See  Appendix  C  7.) 

8.  Sakonnet  River,  Rhode  Island. — Sakonnet  River  is  an  arm  oi 
the  sea  betwetm  the  island  of  Rhode  Island  and  the  mainland,  extend- 
ing from  the  ocean  to  Mount  Hope  Bay,  aroimd  the  head  of  Rhode 
Island.  It  is  at  present  obstructed  at  its  upper  end  by  a  causeway, 
known  as  the  *'  Stone  Bridge,"  extending  across  it.  I'his  causeway 
has  two  openings,  one  covered  by  a  draw  which  is  of  insufficient 
width  and  depth  for  the  needs  of  commerce,  but  the  causeway  offers 
such  obstruction  to  the  ebb  and  flow  of  the  tides  that  tiie  currents 
through  the  ojienings  make  the  passage  dangerous  even  to  boats  of 
such  dimensions  as  could  pass  through  them  under  ordinary  circum- 
stances. 

The  existing  project,  adopted  July  3,  1896,  provides  for  increasing 
the  width  and  cfepth  of  the  draw  oijening  in  the  Stone  Bridge  owned 
by  the  State  of  Rhode  Island  so  as  to  provide  an  opening  100  feet 
wide  and  25  feet  deep  at  mean  low  water,  estimated  to  cost  ^0,000. 

No  work  had  been  done  and  no  funds  expended  prior  to  May,  1905, 
when  preliminary  steps  were  taken  and  a  project  for  the  expenditure 
of  the  funds  with  specifications  for  the  work  were  approved. 
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The  long  delay  in  the  execution  of  this  work  was  owing  to  the  fact 
that  the  proposed  work  involved  the  total  destruction  of  the  present 
bridge  and  the  existing  highway,  while  no  provision  was  made  for 
rebuilding  the  bridge  or  restoring  the  highway.  Until  the  State  of 
Rhode  Island  granted  the  Federal  Government  the  unconditional 
right  to  proceeawith  the  work  authorized  by  Congress,  and  provided 
either  for  the  restoration  or  the  discontinuance  of  the  bridge  and 
highway,  the  Secretary  of  War  could  not  proceed  with  the  work. 
The  authorities  of  the  State  had  repeatedly  been  advised  of  the 
existing  complications  and  of  the  importance  of  having  the  legis- 
lature take  the  proper  action  to  remove  them. 

The  necessary  legislative  action  having  been  taken  and  a  board 
of  State  commissioners  having  commenced  the  reconstruction  of  the 
approaches  to  the  bridge,  no  further  obstacles  remain  to  delay  the 
work  under  the  existin'g  project. 

Proposals  for  deepening  and  widening  the  draw  passage  were 
received  June  28, 1905. 

July  1,  1904,  balance  unexpended J40,000. 00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 1. 44 

July  1,  1905,  balance  unexpended 39,998.50 

July  1,  1905,  outstanding  liabilities .31.65 

July  1,  1905,  balance  available 39,966.91 

(See  Appendix  C  8.) 

9.  Pawtucket  River,  Rhode  Island. — This  river,  a  portion  of  which 
is  called  Seekonk  River,  is  the  upper  portion  of  the  Providence  River, 
the  navigable  portion  extending  from  Pawtucket  to  Providence.  Be- 
fore improvement  the  channel  in  the  river  was  narrow  and  had  a  rul- 
ing depth  of  about  5  feet  at  mean  low  water.  Between  1867  and  1873 
$52,000  was  appropriated  to  dredge  the  channel  to  7  feet  depth.  This 
work  was  finished  in  1876.  The  project  of  July  5,  1884,  provides  for 
the  deepening  of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet 
depth  at  low  water  with  100  feet  width  from  its  mouth,  at  Providence, 
up  to  Grant  &  Co.'s  wharf  at  Pawtucket,  and  thence  12  feet  depth 
with  40  feet  width,  through  a  ledge  rock  for  a  short  distance  farther, 
to  Pawtucket  bridge,  the  head  of  navigation,  all  at  a  total  cost  esti- 
mated in  1883  at  $382,500,  of  which  $284,000  has  been  appropriated. 

The  river  and  harbor  act  of  March  3,  1899,  modified  this  project  so 
as  to  provide  for  straightening  that  portion  of  the  channel  between 
Tenmile  River  and  Bucklins  Island.  The  project,  with  its  modifica- 
tion, has  been  completed,  with  an  expenditure  of  $282,444.91.  This 
gave  the  channel  12  feet  depth,  but  at  a  few  points  it  has  slightly 
shoaled  and  needs  a  small  amount  of  dredging  to  restore  the  original 
depth. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1905,  provides  for  deepening  the  channel  to  16  feet  at  mean  low 
water  with  100  feet  width  and  a  channel  through  the  ledge  rock  at 
Pawtucket  of  16  feet  depth  at  mean  low  water  and  50  feet  wide,  at  an 
estimated  cost  of  $237,875. 

Preliminary  investigation  has  been  made  with  a  view  to  submitting 
a  project  for  the  expenditure  of  the  appropriation  of  March  3, 1905. 

The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

The  effect  of  the  improvement  is  to  cause  the  use  of  vessels  of  deeper 
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draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The  com- 
pleted channel  has  already  been  a  great  benefit  to  the  commerce  of  the 
river,  which  in  1904  amounted  to  a  tonnage  of  219,135. 

For  more  extended  information  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1884,  page  608 ;  1893,  page  677 ;  1900,  page  1302.  ' 

July  1,  1904,  balance  unexpended $1,574.08 

Amount  appropriated  by  river  and  bartmr  act  approved  Marcb  3, 1905.    30, 000. 00 


July  1,  1905,  balance  une.xi)ended 31,574.68' 


Aniount  (estimated)  required  for  completion  of  existing  project 207, 875. 00 

(See  Appendix  C  9.) 

10.  Providence  River  and  Harbor  and  Narragansett  Bay.,  and  Green 
Jacket  shoal,  Rhode  Island. — (a)  Providence  River  and  Harbor  and 
Narragansett  Bay. — The  object  of  this  improvement  is  to  furnish  a 
wide  and  deep  channel  for  foreign  and  coastwise  commerce  from  the 
ocean  to  Providence,  and  to  provide  a  deep-water  anchorage  for  that 
harbor. 

Before  the  improvement  of  the  river  in  1853  the  available  low- 
water  depth  was  limited  to  4.5  feet.  Between  1852  and  1873  $59,000 
was  expended  in  securing  first  9  feet  and  then  12  feet  depth  of  channel. 

The  approved  project  of  1878,  as  modified  in  1882.  provided  for 
deepening  the  river  and  deei)ening  and  widening  its  anchorage  basins 
so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with  300 
feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I.,  and  so  as  (o  secure  anchorage  basins  of  20  feet  depth 
with  (500  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  dejith 
with  940  feet  width,  and  (>  feet  depth  with  1,060  feet  width  from  Fox 
Point  to  Fields  Point,  all  at  a  total  cost  estimated  in  1882  at  $675,000. 
This  project  was  completed  in  1895. 

The  total  amount  expended  prior  to  operations  under  the  project 
of  1896  was  $698,490.60. 

Another  project  originated  in  the  river  and  harbor  act  of  June  3, 
1896,  providing  for  securing  a  ship  channel  400  feet  in  width  and  of  a 
depth  of  25  fwt  at  mean  low  water  from  Sassafras  Point,  in  Provi- 
dence Harbor,  through  Providence  River  and  Narragansett  Bay  by 
the  most  direct  route  practicable  to  the  ocean  by  way  of  the  "  Western 
Passage,"  so-called,  at  an  estimated  cost  of  $732,820.  This  project 
was  put  under  the  continuing-contract  system  and  has  l)een  completed. 

Under  date  of  June  11, 1904,  the  Chief  of  Engineers  authorized  the 
use  of  $2,000  of  the  balanra  remaining  on  hand  of  the  appropriation 
for  securing  a  channel  through  the  ^\estern  Passage  of  Narragansett 
Bay  for  the  removal  of  certain  obstructing  rocks  in  Dutch  Island 
Harbor,  Rhode  Island. 

The  amount  expended  on  the  work  under  the  project  of  1896  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1905,  exclusive  of  out- 
standing liabilities,  was  $472,719.88,  by  which  the  channel  400  feet 
wide  and  25  feet  deep  had  been  completed  from  Sassafras  Point  to  the 
deep  water  of  Narragansett  Bay  by  the  Western  Passage. 

The  existing  project,  approved  by  the  river  and  harbor  act  of  June 
13,  1902,  provides  for  an  enlarged  anchorage  area  of  25  feet  depth, 
extending  the  full  width  of  the  harbor  from  Fox  Point  on  the  north 
and  Ix)ng  Bed  and  Sassafras  Point  on  the  south,  including  the  area 
known  as  Green  Jacket  shoal. 
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The  river  and  harbor  act  of  March  3, 1905,  placed  this  work  under 
the  continuing-contract  system,  and  a  contract  for  the  work  has  been 
entered  into  for  dredging  all  the  soft  material  from  the  projected 
anchorage  area.  The  removal  of  a  small  amount  of  hard  material  in 
the  soutneast  comer  of  the  area  is  to  form  the  subject  of  another 
contract  after  the  overlying  soft  material  has  been  removed. 

The  amount  expended  on  the  existing  project  tip  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  was  $96,108.21,  by  which  all  of  the 
Green  Jacket  shoal,  excepting  a  small  triangular  area  in  the  extreme 
southeast  corner  of  the  shoal,  and  about  one-half  of  the  area  between 
Wilkesbarre  pier  and  Fox  Point  were  dredged  to  the  required  depth. 

Further  work  under  this  project  will  extend  the  benefits  secured 
thus  far. 

The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

The  improvement  in  general  has  been  of  great  benefit  to  commerce, 
which  in  1904  amounted  to  2,259,173  tons.  No  special  benefit  is 
apparent  from  the  dredging  in  the  Western  Passage,  the  project  for 
which  originated  in  the  river  and  harbor  act  of  June  3,  1896.  It  cost 
about  $468,174.59  and  shortened  the  channel  a  little  for  a  part  of  tLe 
commerce  of  Providence. 

For  more  extended  information  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1878,  page  235;  1882,  page  557;  1884,  with  plan  of 
the  w^orks,  page  622;  1893,  page  830;  dndfor  historical  data  connected 
with  the  improvement  and  details  of  1902  project,  1900,  pages  1257 
and  1307. 

(6)  Removal  of  Green  Jacket  shoal. — This  shoal  was  in  that  part 
of  PVovidence  River  which  constitutes  the  harbor  of  Providence.  It 
laid  off  the  wharves  on  the  south  front  of  the  city  and  occupied  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes,  covering 
an  area  of  about  18  acres  between  the  15-foot  curves  and  about  30 
hcres  in  all. 

In  its  original  condition  the  shoal  in  many  places  carried  only  1 
foot  of  water  and  was  a  very  troublesome  obstruction. 

The  project  for  the  removal  of  this  shoal  was  adopted  Augtist  5, 
1886. 

The  sum  of  $104,250  was  expended  on  this  work  up  to  June  30, 
1904,  by  which  23.8  acres  out  of  the  original  30  of  this  shoal  had 
been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured 
over  the  central  and  largest  portion  of  the  shoal,  in  addition  to  a 
20-foot  depth  in  the  main  channel,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harlwr. 

In  the  river  and  harbor  act  of  June  13,  1902,  provision  was  made 

for  the  removal  of  the  remaining  portions  of  this  shoal  in  connection 

with   the  project   for  an  enlarged   anchorage  area   in   Providence 

Harbor,  and  nearly  all  of  the  remaining  portions  of  the  shoal  was 

.  removed  under  the  appropriation  made  by  that  act. 

The  removal  of  the  shoal  enables  vessels  to  anchor  outside  of  the 
channel,  and  thus  remove  an  obstruction  to  vessels  going  to  or  from 
the  Providence  wharves. 

For  more  extended  information  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1885,  page  598;  1893,  pages  830-832;  1900,  page  1307. 
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.Tuly  1,  1904,  balance  unexpended |!  12,  24a  96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_    100,  000.  00 
Reimbursement    8.  48 


112,257.44 
June  30,  1905,  amount  expended  during  Ascal  year,  for  worlcs  of  liu- 
prorement   4,  875.  20 


July  1,  1905,  balance  unexpended I 107,382. 18 

July  1,  19«i,  outstanding  liabilities 53.  74 


July  1, 1905,  balance  available 107,  328.  44 


July  1,  1905.  amount  covered  by  uncompleted  contracts 400,  000.  00 

Amount  (estimated)  required  for  completion  of  existing  project 407.  778.00 


Amount  that  can  be  profitably  exi)ended  In  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1.  190.') 407,778.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  C  10.) 

11.  Harbor  at  Fall  Rirer,  Mass. — Fall  River  lies  at  the  mouth  of 
Taunton  River,  in  the  northeastern  angle  of  Mount  Hope  Bay,  which 
empties  into  the  ocean  through  Narragansett  Bay  and  Sakonnet 
River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River,  the  larg- 
est cotton  manufacturing  city  in  the  United  States. 

Before  improvement  the  depth  of  water  in  the  reentrant  in  the 
wharf  line  north  of  the  Old  Colony  Steamboat  Company's  wharf 
was  only  about  6  feet,  and  a  considerable  area  of  the  hartor,  espe- 
cially in  front  of  the  upper  wharves,  carried  much  less  depth  of 
water  than  existed  in  its  approaches. 

The  project  of  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediately  north  of  the  Old  Colony  Steamboat  Company's 
wharf  ICO  feet  wide  to  12  feet,  and  an  additional  width  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878 
at  a  cost  of  $30,000. 

The  existing  project,  approved  by  the  river  and  harl)or  act  of 
March  3, 1899,  and  enlarged  by  the  act  of  June  13, 1902,  provides  for 
a  channel  300  feet  wide  and  25  feet  deep  at  mean  low  water  along  the 
city  front  between  the  Old  Colony  wharf  and  deep  water  at  the  upper 
end  of  the  city  front;  also  for  a  channel  of  the  same  dimensions 
through  Mount  Hope  Bay  to  connect  the  deep  water  in  front  of  the 
city  with  the  deep  water  of  Narragansett  Bay,  at  a  total  estimated  cost 
of  $175,411.94.  Provision  was  made  in  this" act  for  placing  the  work 
under  the  continuing-contract  system. 

The  sum  of  $173,390.50  had  been  exi)ended  on  the  existing  project 
to  June  30,  1905,  by  which  the  channel  in  front  of  the  city  and  across 
Mount  Hope  Bay  had  been  completed. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

The  improvement  will  give  increased  facilities  for  deeper  draft 
vessels. 

For  more  extended  information  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1874,  Part  2,  page  284;  1895,  page  272;  1897,  page 
031 ;  also  House  Document  No.  56,  Fifty-fifth  Congress,  first  se.ssion. 
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July  1,  1904,  balance  unexpended $44,  IK).  95 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         42, 148.  45 

July  1,  1905,  balance  unexpended 2,015.50 

(See  Appendix  C  11.) 

12.  Harbor  at  Newport,  R.  I. — This  harbor  is  at  the  main  entrance 
to  Narraffansett  Bay,  and  all  the  year  it  serves  as  an  easily  accessible 
harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Befoi-e  improvement  the  capacity  of  the  inner  harbor  was  limited 
by  shoals,  ana  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  (loat  Island,  and  the  northern 
entrance  by  a  sharp  rocky  spit  near  Rose  Island,  and  the  general 
business  wharves  of  the  city  could  not  be  reached  at  low  tide  by 
vessels  drawing  more  than  8  feet.  The  mean  tidal  range  is  about  3.75 
feet.  Between  1873  and  1875  $28,500  was  appropriated  to  secure  12 
feet  depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  approved  project,  adopted  in  1880  and  modified  in  1882,  1883, 
1884,  1890,  and  1895,  provides  for  the  widening  and  deepening  of  the 
channel  from  Narragansett  Bay  into  Newport,  so  as  to  secure  15  feet 
depth  at  low  water  with  at  lea.st  750  feet  width ;  for  the  extension  of 
the  13- foot  depth  and  10- foot  depth  anchorage  basins,  and  for  dredg- 
ing a  channel  10  feet  deep  along  the  State  harbor  line  southward  to 
opposite  the  gas  company  s  wharf;  for  the  partial  cutting  off  of  the 
shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  construction 
of  jetties  on  the  western  shore  of  Goat  Island,  so  as  to  protect  the  end 
of  this  island  from  erosion  and  to  prevent  the  drift  of  sand,  etc., 
around  the  island  into  the  adjacent  parts  of  the  harbor  and  channel, 
and  for  the  removal  of  Spindle  rocli,  a  sharp,  rockv  spit  near  Rose 
Island ;  all  at  a  total  co.st  estimated  in  1895  at  $20(),2()0. 

A  small  area  of  ledge  rock  was  discovered  in  the  fall  of  1903  in  the 
channel  through  the  harbor  opposite  the  Old  Colony  Steamboat  Com- 

Eany's  wharf,  which  had  been  the  cause  of  serious  injury  to  one  of  the 
Dats  of  that  company,  and  its  removal  was  authorized  by  the  Chief 
of  Engineers  with  funds  in  hand.  The  rock  was  drilled  ^or  blasting 
during  the  winter,  but  owing  to  the  unusually  low  temperature  of  the 
water  the  blasting  was  not  done  until  June  27,  1904.  The  removal 
of  this  rock  was  completed  early  in  the  fiscal  year. 

The  sum  of  $205,(579.58  had  been  exix^nded  on  this  work  up  to  June 
r>0, 1905,  by  which  the  project  had  been  completed. 

As  the  improvement  of  this  harbor  has  progres.sed  there  has  l)cen  a 
large  increase  in  the  size  and  numlwr  of  vessels  using  the  harbor. 
The  commerce  for  1904  shows  a  tonnage  of  about  1,561,375  tons,  prin- 
cipally fish,  coal,  and  general  merchandise. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1873,  page  29;  1881,  page  562;  1882,  page  561;  1883, 
page  494;  1884,  page  624;  1891,  page  736,  and  1892,  page  627. 

A  plan  of  the  works  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  188o,  page  604,  and  for  1893,  page  838. 

A  report  and  estimate  for  a  channel  18  feet  deep  through  Newport 
Harbor  is  printed  as  House  Document  No.  121,  Fifty-eighth  Con- 
gress, second  session,  and  at  page  939,  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 
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July  1.  1904,  balance  uuexpcnded $1,438.81 

.Tune  30,  1905,  amount  cx|)ended  during  fiscal  year,  for  works  of  im- 
provement     • 730. 3S 

July  1,  lOO.'i,  balance  uneziiended 708.48 

(See  Appendix  C  12.) 

13.  Harbor  at  Coaster  Harbor  Island,  Rhode  Island. — Coaster 
Harbor  Island  lies  off  the  northwestern  part  of  the  city  of  Newport, 
R.  I.  It  is  occupied  by  the  United  States  Navy  Department  as  a 
training  station  and  site  of  the  War  College. 

Between  the  years  185)1  and  1893  a  channel  was  dredged  by  the 
Government  through  the  waterway  separating  the  ^island  from  the 
city  of  Newport.  This  channel  has  filled  up  to  a  considerable  e.\tent, 
and  with  a  view  to  restoring  its  usual  depth  and  customarj'  use  allot- 
ments were  made  January  8  and  May  14,  1904,  from  the  appropria- 
tion "  Emergencies  in  river  and  harBor  works,"  act  of  Juno  6,  1900, 
of  $4,G61.87,  and  act  of  June  13,  1902,  of  $8,338.13. 

The  work  proposed  under  these  allotments  is  redrcdging  the  chan- 
nel from  the  causeway  connecting  the  island  with  Newport  around 
the  east  and  north  sicles  of  the  island  to  Narragansett  Bay  with  a 
minimum  depth  of  8  feet  and  width  of  80  feet,  with  increased  width 
opposite  the  Doathouse  of  the  training  station. 

Contract  for  the  work  was  entered  into  May  31,  190i,  at  21  cents 
per  cubic  yard,  for  about  (50,000  cubic  yards,  work  to  begin  in  fifteen 
days  after  the  approval  of  the  contract  by  the  Chief  of  Engineers 
and  to  be  completed  in  three  months. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1905,  was  $12,984.49,  by  which  the  proposed  work  was  completed. 

No  further  work  is  proposed  for  this  locality. 

July  1.  1904.  balance  unexpended . 112.949.33 

June  .10,  190.5,  amount  expended  durlnR  flxoal  year : 

Returned  to  Treasury ^l.').  .^l 

For  maintenance  of  improvement 12,933.82 

12. 949. 33 

(See  Appendix  C  13.) 

H.  Harbor  of  refuge  at  Point  Judith.,  Rhode  Island. — Point  Ju- 
dith is  the  southeastern  extremity  of  South  Kingston,  R.  I.,  and 
marks  the  southwestern  entrance  to  Narragansett  Bay.  A  long  ledge, 
known  as  Squid  ledge,  extends  for  nearly  a  mile  in  a  direction  south 
by  east  about  1.5  miles  west  of  the  point. 

At  the  adoption  of  the  project  this  place  was  especially  dangerous 
for  ha&is  ana  tows  to  pass  during  storms,  and  even  orclinarily  bad 
weather. 

The  existing  project  of  September  19,  1890,  provides  for  the  con- 
struction at  this  ix)int  of  a  national  harbor  of  refuge  nearly  a  mile 
square  by  means  of  stone  breakwaters  built  partly  on  Squid  ledge 
and  planned  so  as  to  give  protection  against  easterly,  southerly, 
and  westerly  storms,  the  mainland  itself  forming  a  protection  on  the 
north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000.  This  proj- 
ect was  modified  by  the  report  of  a  Board  of  Engineers  convened  to 
consider  and  report  upon  the  construction  of  this  harbor,  which  was 
api^roved  November  16,  1896,  and  provided  for  raising  the  crest  of 
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the  eastern  arm  and  extending  the  western  arm  to  its  originally  pro- 
jected length,  at  an  estimated  cost  of  $444,311,  and  deferring  the  con- 
struction of  the  easterly  detached  breakwater  as  a  part  of  the  main 
project  until  the  completion  of  the  main  breakwater  should  demon- 
strate its  necessity  or  otherwise.  The  river  and  harbor  act  of  Jun^ 
13,  1902,  made  a  further  modification  by  providing  for  the  construc- 
tion of  the  easterly  detached  breakwater  and  continuing  it  to  the 
shore,  at  an  estimated  cost  of  $196,193  for  the  detached  breakwater 
and  $187,558.80  for  the  shore  extension,  a  total  estimate  for  the  proj- 
ect and  its  modifications  of  $2,078,0fi2.80. 

The  river  and  harbor  act  of  March  3,  1905,  placed  the  construction 
of  the  easterly  breakwater  or  shore  arm  of  the  breakwater  under  the 
continuing-contract  system,  appropriating  $100,000  therefor  and  au- 
thorizing the  expenditure  of  an  additional  $100,000. 

The  sum  of  $1,343,421.40  had  been  expended  on  this  w^ork  up  to 
June  30,  1905.  By  this  expenditure  the  breakwater  had  been  built 
to  a  total  length  of  6,970  feet,  with  a  height  of  10  feet  above  mean 
low  water.  It  incloses  an  area  of  alx)ut  ()40  acres,  of  which  390 
acres  has  over  25  feet  of  water  and  198  acres  additional  over  18  feet, 
and  the  shore  extension  of  the  easterly  detached  breakwater  had  been 
completed  for  a  distance  of  593  feet  from  the  low-water  line  on  shore, 
the  outer  end  reaching  16  feet  depth. 

Three  hundred  and  five  vessels  have  anchored  behind  the  break- 
water during  the  past  year,  of  which  173  were  schooners,  MS  were 
sloops,  52  were  steamers,  11  were  barges,  8  were  catboats,  2  were 
tugs,  1  was  a  collier,  1  was  a  torpedo  boat,  and  1  was  a  submarine 
boat. 

A  description  of  the  works  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  page  595,  and  for  1893,  page  840, 
and  the  reports  of  Boards  of  Engineers  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  pages  920  and  937;  1903,  page  809,  and 
1904,  pages  949-954. 

July  1,  1904,  balance  uuex|>ena(>d $8,040.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  lOO.'i-  100, 000.  (X) 


108, 040.  96 
June  30,  1905,  amount  pxi>euded  during  fiscal  year,  for  worlcs  of  im- 
provement           1,  423.  75 


July  1.  190.5.  balance  unexpended 1 106,617.21 

July  1,  1905,  outstanding  liabilities 80.00 

July  1.  1905,  balance  available 106,  .537. 21 


Amount  (estimated)  requiretl  for  completion  of  existing  project 628,062.78 


■  Amount  that  can  be  profitably  exjjended  in  fiscal  year  ending  June  30. 
1907,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  C  14.) 

15.  Entrance  to  Point  Judith  Pond,  Rhode  hland. — Point  Judith 
Pond  is  a  shallow  salt  pond,  lying  in  the  rear  of  the  sandy  beach  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 
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The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  widening  and  deepening  the  present  opening  into  the 
pond  and  the  construction  of  jetties  for  the  maintenance  of  such 
opening. 

The  State  of  Rhode  Island  and  the  town  of  South  Kingston  are 
making  the  opening  into  the  pond. 

There  is  at  present  no  approved  project  for  the  improvement  of 
the  pond  entrance  by  the  United  States. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $2,0OO  for 
the  improvement  of  this  channel,  in  accordance  with  the  report  Knb- 
mitted  in  House  Document  No.  60,  Fifty -eighth  Congress,  second 
session;  which  amount,  together  with  the  une.xpended  balances  of 
previous  appropriations,  shall  be  applied  to  the  extension  of  the  jet- 
ties or  in  dredging,  as  the  Secretary  of  War  may  deem  most  beneficial. 

A  survey  of  the  locality  has  been  made  with  a  view  to  preparing  a 
project  for  the  expenditure  of  the  funds. 

Up  to  June  30,  1905,  $1,463.39  had  l)een  expended  in  surveys  and 
for  the  exi>enses  of  the  Board  of  Enginwrs  authorized  by  the  river 
and  harbor  act  of  June  13,  1902. 

For  further  infoi-mation,  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1893,  pages  841-879;  also  report  of  Board  of  Engineers 
authorized  by  the  act  of  June  13,  1902,  printed  in  House  Document 
No.  60,  Fifty-eighth  Congre.s.s,  second  session,  and  at  page  967,  An- 
nual Report  "of  the  Chief  of  Engineers  for  1904. 

July  1,  1904,  balnnc-e  uiiexp^ndetl $8,  73(X  .*>« 

Amount  uppropriatetl  by  river  and  harbor  act  approved  March  3, 190.5.      2, 000.  VO 

10, 7.30.  r><; 

June  30,  1905,  amount  ex|>ended  during  fiscal  year,  for  worlis  of  im- 
provement      193. 95 

July  1,  1905,  balanc-e  nnoxiMjnded 10, 530.  CI 

(See  Appendix  C  15.) 

10.  Ilnrhor  of  refvge  at  Block  Inland,  Rhode  Island. — This  island 
is  about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  alwut 
10  miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  ves.sels  engaged  in  foreign  and  coastwise  connnenre. 

Before  the  construction  of  tlic  present  harbor  Block  Island  had  no 
harbor  at  all. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876  $285,000  was  appropriated  for  a  break- 
water for  a  harbor  for  medium-draft  vessels,  this  work  being  com- 
pleted in  1878.  Between  1880  and  1882  $25,000  was  appropriated  for 
dredging  an  inner  basin  and  the  protection  of  the  shore  next  to  the 
breakwater,  this  work  being  completed  in  1884.  In  1884  $15,000  was 
appropriated  for  additions  to  the  old  breakwater,  this  money  lieing 
so  spent  and  the  work  completed  in  1884-85. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  liarbor  (or  basin)  800  feet  square  for  small  ves- 
sels and  an  exterior  harbor  for  larger  ones,  at  a  total  cost  estimated 
in  1888  at  $75,000.    This  project  was  practically  completed  in  1893. 
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The  total  expenditure  prior  to  commencing  work  on  the  existing 
project  was  $399,000. 

The  existing  project  of  June  3, 1896,  provides  for  raising  the  entire 
breakwater  to  proper  height  and  stopping  sand  leaks  between  cer- 
tain points  and  dredging  me  main  inner  harbor  to  a  depth  of  10  feet, 
at  an  estimated  cost  of  ^3,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the 
craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $47,842.27  had  been  expended  on  the  existing  project 
up  to  June  30,  1905,  by  which  the  entrance  to  the  inner  harbor, 
which  had  shoaled  up  from  the  drift  of  sand  through  the  break- 
water, had  been  partially  dredged  to  a  depth  of  12  feet  and  redredged 
to  a  depth  of  10  feet  several  times.  The  north  wall  of  the  enlarged 
inner  harbor  had  been  strengthened  and  repaired  and  the  work  of 
repairing  the  main  breakwater  and  making  it  sand-tight  had  been 
completed  for  a  length  of  650  feet.  About  $17,«i39.74  of  the  above 
amount  had  been  expended  in  maintaining  the  channel  at  the  en- 
trance to  the  inner  harbor  and  repairing  and  strengthening  the 
harbor  walls. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $50,000 
for  completing  the  existing  project. 

Contracts  were  entered  into  with  E.  S.  Belden  &  Sons,  of  Hartford, 
Conn.,  under  date  of  June  12,  1905,  for  completing  repairs  to  the 
breakwater,  at  the  rate  of  $2.13  per  ton  of  stone,  and  with  the  J.  S. 
Packard  Dredging  Company,  of  Providence,  R.  T.,  under  the  same 
date,  for  dredging  in  the  inner  harbor  at  the  rate  of  24  cents  per 
cubic  yard.  Up  to  the  close  of  the  fiscal  year  1,571  tons  of  stone  had 
been  placed  on  the  breakwater.    The  dredging  had  not  commenced. 

In  1904  the  commerce  amounted  to  about  162,915  tons,  showing  an 
increase  over  previous  years. 

The  additional  work  required  to  complete  the  existing  project  is 
for  the  purpose  of  extending  the  benefits  already  secured  by  the 
improvement. 

For  more  extended  information  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1877,  page  202;  1879,  page  313;  1880,  page  390; 
1881,  page  563;  1882,  page  563;  1884,  page  628.  A  plan  of  the 
works  may  be  found  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1885,  page  609 ;  1888,  page  506;  1893,  page  844;  1896,  page  674; 
also  in  House  Document  No.  60,  Fifty -eighth  Congress,  second  session, 
and  page  954  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904. 

July  1,  1004,  balance  unexi>ende4l fi,  Wii.  00 

Amount  appropriated  by  river  and  harbor  act  approved  March  ^,  ino.5.     .TO,  000.  00 

53,  »45. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         1,896. 10 

July  1,  1905,  balance  unexpended 52,048.90 

July  1,  1905,  outstanding  liabilities .SO.  00 

July  1,  1905,  balance  available 52,018.90 

July  1,  1905,  amount  covered  by  uncompleted  contracts 45,300.00 

(See  Appendix  C  16.) 
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17.  Great  Salt  Pond,  Block  Island,  Rhode  Island. — The  Great 
Salt  Pond  is  located  about  the  center  of  Block  Island,  and  contains 
an  anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  work  of  converting  the  pond  into  a  harbor  ox  refuge  by  making 
a  channel  through  the  beach  on  the  west,  connecting  it  with  deep 
water  in  the  ocean,  was  started  by  the  State  of  Rhode  Island  and  the 
town  of  New  Shoreham. 

The  channel,  under  the  existing  project  of  June  3, 1896,  as  modified 
in  1900,  is  to  be  600  feet  wide  and  have  a  central  depth  of  25  feet  for 
a  width  of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504 
feet,  the  channel  seaward  to  be  protected  on  the  south  by  a  jetty 
extending  to  350  feet  beyond  the  original  18-foot  contour,  ana  on  ^ 
the  north  by  a  jetty  about  1,200  feet  long,  and  the  sides  of  the  channel 
where  it  passed  through  the  original  beach  to  be  protected  by  stone 
revetments  and  sand  rences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  the  work  conmienced  under  the  General  Government 
a  channel  of  varying  width  and  depth  had  been  dredged  with  the 
money  appropriated  by  the  State  and  town,  which  would  permit  of 
12-foot  draft  being  carried  in,  although  there  were  two  9-root  spots 
left  in  mid-channel.  The  south  jetty  had  been  built  out  837  feet,  and 
a  north  jetty  250  feet  long  had  also  been  built,  but  at  a  distance  of 
720  feet  from  the  south  jetty  instead  of  600  feet,  as  called  for  in  the 
adopted  project. 

Up  to  June  30, 1905,  $122,730.41  had  been  expended  by  the  Genera/ 
(Jovemment  on  the  existing  project,  of  which  $5,253.24  had  been  used 
for  maintenance  and  repair.  By  this  expenditure  the  south  jetty 
had  been  extended  287  reet  beyond  the  originally  projected  length, 
making  a  total  length  of  1,549  feet  from  the  initial  point  on  shore. 
Some  damage  done  by  a  severe  storm  in  the  spring  of  1900  had  been 
repaired,  and  a  channel  18  feet  deep  and  300  feet  wide,  with  a  central 
cut  25  feet  deep  and  35  feet  wide,  had  been  dredged;  also  a  small 
amount  of  dredging  had  been  done  in  removing  a  shoal  which  had 
formed  near  the  outer  end  of  the  jetty. 

The  channel  dredged  in  1900  to  a  depth  of  18  feet  with  a  width 
of  300  feet,  with  a  cut  25  feet  deep  through  the  center,  has  shoaled  to 
some  extent.  The  sides  of  this  channel  now  have  about  15  feet  of 
water,  from  which  it  deepens  to  18  feet  toward  the  center.  The 
25-foot  cut  has  shoaled  to  19  feet  near  the  outer  end. 

There  remains,  to  complete  the  existing  project,  the  construction 
of  jetties  as  planned  and  dredging  to  secure  the  widths  and  depths 
projected. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $30,000 
for  this  improvement.  The  approved  project  tor  the  expenditure 
of  the  available  funds  contemplates  the  extension  of  the  south  jetty 
about  150  feet  and  widening  the  central  25  feet  depth  of  the  channel 
as  much  as  the  funds  will  allow. 

The  work  required  to  complete  the  existing  project  is  for  the  pur- 
pose of  extending  the  benefits  of  the  improvement. 

The  commerce  of  the  Great  Salt  Pond  is  reported  for  the  calendar 
year  1904  at  45,000  tons. 

For  more  extended  information  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1896,  page  620;  1900,  page  1276. 

The  report  of  the  examination  by  the  Board  of  Engineers  author- 
ized by  the  river  and  harbor  act  of  June  13,  1902,  is  printed  in 
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Hoase  Document  No.  60,  Fifty-eighth  Congress,  second  session,  and 
in  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  949. 

July  1,  19(M,  balance  unexpended $18, 318. 4« 

Amount  appropriated  by  river  and  harbor  act  approved  March  Z,  1905.    30, 000. 00 

48, 318. 46 
June  30,  1905,  amount  exi)ended  during  fiscai  year,  for  wortcs  of 
improvement 1,054.  87 

July  1,  1905,  balance  unexijended 47,263.59 

July  1,  1905,  outstanding  liabilities 44.46 

July  1,  1905,  balance  available 47, 219. 13 

Amoant  (estimated)  required  for  completion  of  existing  project 135, 000. 00 

(See  Appendix  C  17.) 

18.  Remomng  sunken  vessels  or  craft  obstructing  or  endangering 
navigation.- — Schooner  Levi  Hart  and  an  unknown  wreck;  harken- 
iine  Albertina  and  schooner  Viola  May ;  schooner  Frauline;  schooner 
Richard  S.  Learning;  schooner  at  Nantucket  Harbor,  Massachusetts; 
schooner  Anna  Laura;  steamship  Aransas,  and  barge  Moonbeam. — 
Schooner  Levi  Hart  and  an  unknown  wreck,  sunk  in  Pollock  Rip  Slue, 
Massachusetts;  removal  completed  in  June,  1904.  Barkentine  Alber- 
tina and  schooner  Viola  May,  the  former  sunk  on  Chatham  bar  and 
the  latter  on  Shovelful  shoal,  Massachusetts;  removal  completed  in 
November,  1904.  Schooner  Frauline,  sunk  on  Common  Flat,  Chat- 
ham, Mass. ;  removal  completed  in  December,  1904.  Schooner  Rich- 
ard S.  Learning,  sunk  off  Cross  Rip  light-ship;  487  tons;  removal 
completed  in  April,  1905.  Schooner  at  Nantucket  Harbor,  Ma.ssachu- 
setts,  sunk  in  entrance  channel  to  the  harbor,  subsequently  believed  to 
be  the  w^reck  of  the  schooner  Frank  Palmer;  could  not  be  located  on 
arrival  of  wrecking  party,  evidently  having  been  carried  out  to  sea. 
Schooner  AnrM  Laura,  sunk  1:^  miles  from  Hardings  Beach,  Massa- 
chusetts; removal  completed  April  25,  1905.  Steamship  Aransas,  of 
the  Joy  Line,  1,166  tons,  sunk  in  Pollock  Rip  channel,  Massachusetts, 
on  the  night  of  May  7-8, 1905 ;  removal  in  progress  at  the  close  of  the 
fiscal  year.  Barge  Moonbeam,  sunk  off  Point  Judith,  Rhode  Island, 
on  the  night  of  May  3,  1905 ;  work  had  not  begun  at  the  close  of  the 
fiscal  year. 

(See  Appendix  C  18.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CONNECTICUT  AND  OP 
PAWCATUCK  RIVEK,  RHODE  ISLAND  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Chas.  F.  Powell,  Corps 
of  Engineers,  having  under  nis  immediate  orders  Capt.  William 
Kelly,  Corps  of  Engineers,  until  November  14,  1904.  Division 
engineer.  Col.  Chas.  R.  Suter,  Corps  of  Engineers. 

1.  Pawcatuck  River,  Rhode  Island  and  Connecticut. — ^The  navi- 
^ble  part  of  the  Pawcatuck  River  extends  5  miles  from  Westerly, 
R.  I.,  to  its  outlet  in  Little  Narragansett  Bay,  and  with  the  channel 
thence  through  the  northern  part  of  the  bay  2^  miles  to  Stonington 
Harbor,  which  forms  the  approach  from  Long  Lsland  Sound  to  the 
bay  and  river  under  improvement. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
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obstructed  by  numerous  shoals,  on  some  of  which  there  was  1  to  14 
feet  of  water ;  4^  feet  was  the  greatest  depth  which  could  be  carried 
through  the  bay  channel. 

The  original  projects,  that  of  1871  for  the  river  channel  and  that 
of  1876  for  the  channel  acrass  the  bay,  provided  for  depths  of  5i  and 
7  feet  and  widths  of  75  and  200  feet,  respectively.  The  expenditure 
on  the  original  projects  prior  to  operations  under  the  existing  proj- 
ect was  $97,500.01. 

The  present  project,  approved  July  24,  1896,  and  based  on  the 
report  of  the  survey  ordered  in  the  river  and  harbor  act  of  August 
18,  1894,  provides  for  a  channel  10  feet  deep  from  Stonington,  Conn., 
to  Westerly,  with  a  width  of  200  feet  from  Stonington  to  Avondale, 
R.  T.,  a  distance  of  about  4  miles;  a  width  of  100  feet  from  Avondale 
to  the  lower  wharve.s  of  Westerly,  a  distance  of  about  3  miles,  and  a 
width  of  40  feet  between  the  upper  and  lower  wharves  of  Westerly, 
a  distance  of  about  one-half  mile,  at  a  total  estimated  co.st  of  $200,- 
.361.60.  The  river  and  harbor  act  of  March  3,  1905,  appropriated 
$1,000  for  the  removal  of  obstructions  at  AVatch  Hill,  at  the  south- 
eastern part  of  the  Little  Narragansett  Bay,  as  part  of  the  improve- 
ment of  the  Pawcatuck  River  ana  the  bay.  On  this  project  $37,166.84 
had  been  expended  to  June  30,  1905,  therewith  completing  the  section 
40  feet  wide  along  the  wharves  of  Westerly,  extending  the  100-foot 
channel  downstream  1,800  feet,  and  making  a  part  channel  through 
Little  Narragansett  Bay.  Of  this  amount  $6,891.71  was  applied  to 
maintenance.  The  maximum  draft  which  could  be  carried,  June  30, 
1905,  was  8  feet  in  the  bay  channel,  7  feet  in  the  river,  and  6  feet 
near  Watch  Hill.  The  mean  rise  of  tide  is  2.6  feet  at  the  mouth  of  the 
river  and  2.3  feet  at  Westerly. 

The  effect  of  the  improvement  is  to  permit  coal,  lumber,  and  build- 
ing material  to  be  delivered  in  vessels  at  Westerly  and  to  ship  there- 
from granite  in  vessels  instead  of  by  rail.  The  value  of  the  tonnage 
for  1904  is  computed  to  be  $801,606. 

Comparative  tonnage. 


Tons. 

1896 .39,086 

1898 131,602 

1900 57,530 


Tons. 
1902 116,  399 

ifXKi loaso'i 

1904 141,832 

July  1,  1904,  linlaDce  unexpended $3,361.11 

Amount  aijpropriated  by  river  and  harbor  act  approved  March  3, 1905.  1, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 4, 100. 00 


June  30,  11K>5,  amount  ext)ended  during  flstal  year: 

For  worlis  of  Improvpuicnt 1363.53 

For  mainteilanc-e  of  improvement 264.4:1 


8, 461. 11 


627.96 


July  1,  1905,  balance  unexpended 7,833. 15 

Amount  (estimated)  retjulred  for  completion  of  existing  project 161, 361. 60 

(See  Appendix  D  1.) 

2.  New  London  Harbor,  Connecticut. — New  London  Harbor  com- 
prises the  lower  3  miles  of  the  Thames  River,  having  a  navigable 
width  of  one-quarter  to  IJ  miles  and  depths  of  26  feet  or  more  in  the 
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main  channel  from  Long  Island  Sound  to  the  railroad  drawbridge 
which  crosses  the  river  alwve  the  New  Ix)ndon  dock  front.  This 
channel,  especially  opposite  New  London,  follows  the  east  bank.  Be- 
tween it  and  the  city  docks  is  a  nearly  level  area  having  a  general 
depth  of  10  to  15  feet.  Heretofore  vessels  of  16  to  18  feet  draft  have 
been  able  at  high  tide  only  to  reach  some  of  the  docks.  Under  a  mod- 
ification of  the  existing  Thames  River  project,  adopted  in  1872, 
Shaws  Cove,  a  branch  of  New  London  Harbor,  had  been  dredged  to 
12  feet. 

The  original  and  present  project  of  improvement  of  New  London 
Harbor,  adopted  by  the  act  of  June  13,  1902,  provides  for  a  dredged 
ship  channel  400  feet  or  more  in  width,  23  feet  deep,  and  about  6,000 
feet  long.  It  is  to  leave  the  deep  water  of  the  river  opposite  Fort 
Trumbull  on  the  west  side,  skirt  the  water  front  of  the  city,  includ- 
ing that  of  Winthrop  Cove  to  the  C-entral  Vermont  Railroad  bridge, 
and  including  the  east  side  of  the  Central  Vermont  dock,  and  join  the 
natural  deep  channel  adjacent  thereto,  at  a  distance  of  about  4,000 
feet  upstream  from  the  point  of  beginning.  The  estimated  cost  of 
the  improvement  is  $145,000,  and  $1,000  per  annum  for  maintenance. 
For  map  see  House  Document  No.  392,  Fifty -sixth  Congre.ss,  first  ses- 
sion. For  report  of  examination  of  Winthrop  Cove,  with  view  of 
securing  a  depth  of  30  feet,  see  pages  1004-1008,  Annual  Report  of 
the  Chief  of  Engineers,  1904. 

The  project  dredging  was  completed  under  a  continuing  contract. 
Up  to  June  30,  1905,  $129,541.02  had  been  expended  on  the  project. 
This  gives  the  23-foot  channel  except  at  two  small  areas  of  ledge 
rock  in  the  Fort  Trumbull-Shaws  Cove  arm  of  the  channel,  where 
depths  remain  of  about  18  feet,  and  at  part  of  a  city  pipe  sewer 
crossing  the  middle  of  the  dredged  channel,  where  the  least  depth  is 
21.6  feet;  23  feet  can  be  carried  to  opposite  all  the  principal  docks  by 
approach  from  the  east  end  of  the  dredged  channel.  The  mean  rise 
of  tide  is  2.6  feet.  The  additional  work  proposed  is  to  maintain  the 
improvement  and  extend  its  benefits. 

The  tonnage  of  this  port  for  the  year  1904,  principally  coal,  build- 
ing material,  oil,  and  steamboat  freight,  and  exclusive  of  that  per- 
taining to  Shaws  Cove  and  Thames  River,  is  745,856,  whose  value 
was  $2,005,849,  besides  that  of  433,533  tons  of  steamboat  freight, 
mainly  merchandise,  of  unknown  value. 

July  1.  1904.  balance  unexpended $4],.')02.  84 

Amount  appropriated  by  river  and  harbor  act  approved  March  .3, 1905.      2, 000. 00 

4.3, 502.  84 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   J 26,043.86 

July  1.  1905,  balani-e  unexpended 17,458.98 

(See  Appendix  D  2.) 

3.  Thames  River,  Connecti<nit. — This  is  a  tidal  stream  from  Nor- 
wich, Conn.,  the  head  of  navigation,  to  Long  Island  Sound,  a  distance 
of  15  miles.  For  4  miles  below  Norwich  the  natural  depths  were 
6  feet  or  more  at  low  water,  and  width  of  400  to  1,000  feet.  Below 
this  point  depths  were  13  feet  or  more,  and  widths  800  to  3,000  feet. 

In  1836  the  original  project  was  adopted,  providing  for  a  channel 
11  feet  deep  at  low  water,  to  be  secured  by  dredging  and  building 
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dikes.  On  this  project  $40,300  had  been  expended  when,  in  1839, 
work  was  stopped,  the  project  not  having  been  completed. 

The  existing  project,  adopted  June  23,  1866,  and  modified  in  1876, 
1882,  1888,  and  1892,  is  to  dredge  and  build  training  walls  to  secure 
a  channel  200  feet  wide,  with  depths  of  16  feet  from  above  New  Lon- 
don to  Allyns  Point,  and  14  feet  thence  to  Norwich;  also  to  dredge 
Shaws  Cove  at  New  London  to  a  depth  of  12  feet.  Estimates  of  cost 
were  $457,620  for  construction  and  $8,000  annually  for  maintenance. 

Up  to  June  30,  1905,  there  had  been  expended  $417,106.46  on  this 
project  and  its  modifications,  of  which  $10,816.85  was  applied  to 
maintenance.  Three  of  the  five  proposed  training  walls  had  been 
completed  and  the  fourth  nearly  so.  The  proposed  16-foot  channel 
had  been  completed  to  Allyns  ^oint;  thence  to  Norwich  the  project 
depth  of  14  feet  had  been  secured  in  a  channel  varying  in  width 
from  100  to  175  feet,  which  has  since  become  narrower  by  'shoaling. 
The  proposed  dredging  in  Shaws  Cove  had  been  completed.  Mean 
high  tide  is  2.6  feet  at  New  London  and  3.1  feet  at  Norwich.  The 
additional  work  proposed  is  for  the  extension  of  benefits  by  comple- 
tion of  the  project. 

Commerce  at  Allyns  Point  is  coal,  and  at  Norwich  and  intermediate 
landings  it  is  mainly  coal,  lumber,  and  cotton  and  wool  and  steam- 
boat freight.  The  value  of  the  tonnage  for  1904,  exclusive  of  un- 
known value  of  24,691  tons  of  steamlxiat  freight,  is  $4,659,759,  includ- 
ing $118,600  for  Shaws  Cove  commerce. 

The  work  done  has  reduced  the  cost  of  transportation  by  enabling 
freight  to  be  brought  in  ves.sels  of  16  and  18  feet  draft  instead  of  8 
feet.  The  river  commerce  of  the  present  day  could  not  be  carried 
except  for  the  increased  depth  thus  obtained,  and  urgent  requests 
have  been  received  for  a  furtner  increase  in  channel  depths  to  accom- 
modate the  deeper-draft  ves.sels  now  going  to  Allyns  Point. 

Comparatire  tonnage. 


TODB. 

1806  .1 424,  {M5 

ISm 4.')9,  r>88 

1900 4(U,283 


Tons. 

1902 3.5.5, 074 

!«« 409,997 

1904 346,791 


July  1.  1904.  balanc-e  unexi)ended $9,  251. 17 

Amount  appropriated  by  river  and  harlwr  act  ajjproved  March  3, 1905-    34, 100. 00 


43, 3,51. 17 
June  30,  190!),  amount  exi>ended  during  fl8<-al  year,  for  maintenance 
of  Improvement 2, 857. 63 

July  1,  1905,  balance  unexpended ' 40,493.54 

•July  1.  190.5,  outHtandlng  liabilities 230.  58 

July  1,  1905.  balance  available 40, 262. 96 

(See  Appendix  D  3.) 

4.  Connecticut  River  below  Hartford,  Conn. — The  part  of  the  river 
under  improvement  is  50  miles  long  from  Long  Island  Sound  to 
Hartford;  beyond  Hartford  the  river  is  navigable  by  means  of  a 
small  private  canal  at  Windsor  Locks,  Connecticut,  35  miles  to  Hol- 
yoke,  Mass.,  although  the  navigation  is  limited  by  reason  of  low,  fixed 
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bridges  and  the  inadequacy  of  the  canal.  Before  beginning  improve- 
ment below  Hartford  the  av.ailable  depth  over  Sayorook  oar  at  the 
mouth  of  the  river  was  7  feet,  and  thence  to  Hartford  at  the  shoalest 
of  the  river  bars  was  about  5  feet. 

In  1836  an  appropriation  was  made  for  removing  Saybrook  bar; 
up  to  1843  $23,471.57  had  been  expended  thereon.  An  11  to  12  foot 
channel  had  been  dredged  50  feet  wide  and  1,500  feet  long,  but  was 
nearly  destroyed  by  following  storms  and  freshets.  No  further  work 
was  done  until  1870,  when  the  present  project  was  adopted,  and  which 
was  modified  in  1878,  1880,  1887,  and  1890;  for  scope  and  other  his- 
tory of  these  modifications  see  pages  120  and  121,  Annual  Report  of 
the  Chief  of  Engineers,  1900.  The  present  project,  as  defined  by  the 
last  modification,  consists  in  completing  two  jetties  at  the  Saybrook 
bar  to  a  height  of  5  feet  above  high  water  and  top  width  of  6  feet 
and  side  slopes  of  1  on  1 ;  raising  the  training  wall,  nearly  3,700  feet 
long,  at  the  Hartford  bars  as  may  be  found  necessary  *by  experience, 
but  not  to  exceed  15  feet  above  low  water;  dredgmg  the  channel 
between  the  jetties  to  12  feet  depth  and  width  of  400  feet,  and  main- 
taining the  channel  by  annual  dredging  at  the  various  river  bars  to 
about  10  feet  depth  at  mean  low  water  and  to  a  width  as  near  100 
feet  as  practicable,  at  an  estimated  cost — 

For  annual  dredging 110,000 

Completing  Saybrook  Jetties 60,000 

Dredging  cbaunel  between  them 20,000 

Raising  Hartford  dike 50,000 

Total 140,000 

The  act  of  June  13,  1902,  authorized  an  expenditure  of  $1,000  for 
removal  of  obstructions  at  mouth  of  Salmon  River,  a  tributary  to  the 
Connecticut  River. 

The  total  amount  expended  on  the  present  project  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  is  $513,838.62,  of  which  about 
$286,739.77  was  for  maintenance. 

The  maintenance  of  the  river-bar  channels  by  annual  dredging  has 
been  held  paramount  in  the  project;  available  funds  heretofore  were 
not  sufficient  for  enlarging  the  jetties  or  dike  or  for  dredging  at  Say- 
brook bar.  The  jetties  have  maintained  a  nearly  12-foot  channel  of 
narrow  width,  and  annual  dredging  at  the  river  bars  has  gen- 
erally kept  a  half-width  channel  open,  so  that  Hartford-New  York 
steamers  and  barges  drawing  from  9  to  11  feet,  according  to  river 
stage,  have  been  out  little  detained  or  lightered,  and  then  only  at 
summer  low  river  and  before  completion  of  the  annual  dredging. 
The  maximum  draft  which  could  be  carried  at  mean  low  water  over 
the  shoalest  river  bar  on  June  30,  1905,  was  8^  feet.  The  mean  rise 
of  tide  is  3.6  feet  at  Saybrook  jetties  and  on  low  river  1.5  feet  at  Hart- 
ford. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill 
and  of  Saybrook  bar  are  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hart- 
ford is  shown  on  Coast  Survey  charts  253-256. 

A  report  upon  survey  of  the  river  between  Hartford  and  Holyoke, 
under  nie  act  of  June  13, 1902,  is  printed  herewith  as  Appendix  D  15. 
It  is  expected  that  report  of  the  reexamination  of  Connecticut  River 
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between  these  points,  authorized  by  the  river  and  harbor  act  approved 
March  3, 1905,  will  be  submitted  to  Congress  at  its  next  session. 

Commerce  is  mainly  in  coal,  lumber,  building  materials,  and  mis- 
cellaneous steamboat  freight  of  a  value  of  $2,282,503,  not  including  an 
unknown  value  of  230,000  tons,  principally  merchandise,  of  steamboat 
freight. 

The  work  done  has  reduced  freights  to  Hartford  and  lower  river 
ports  materially.  Coal  is  reported  to  be  delivered  at  Hartford  at  $1 
per  ton  less  than  at  Springfield  and  Holyoke,  Mass.  Without  the 
improvements  there  could  be  but  little  f  reignt  traffic  on  the  river. 

Comparative  tonnage. 


Tods. 

1890 1,095,000 

1901 723,187 


Tods. 

1903 681,000 

1004 075,000 


July  1,  1904,  balance  unexpended $7,407.08 

.\mouut  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  40, 000. 00 
.Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 12,000.00 

59, 407. 08 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 10, 547. 27 


July  1,  1905,  balance  unexpended 42,859.81 

July  1,  1905,  outstanding  liabilities 7,401.90 

.July  1,  1905,  balance  available 35,397.91 


Amount  (estimated)  required  for  completion  of  existing  jxroject 100,000.00 

(See  Appendi.x  D  4.) 

6.  Harbor  of  refuge  at  Duck  Island  Harhor,  Connecticut. — Duck 
Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
about  7  miles  west  of  the  mouth  of  the  Connecticut  River  and  mid- 
way between  the  harboi*s  of  New  London  and  New  Haven.  Mean 
high  tide  is  3.8  feet. 

The  project  for  this  improvement,  adopted  under  the  river  and  har- 
bor act  of  1890,  and  approved  September  27,  1890,  provides  for  the 
construction  of  three  riprap  breakwaters  of  3,000,  1,750,  and  1,130 
feet  length,  respectively,  inclosing  and  sheltering  an  area  of  about 
115  acres,  with  two  entrances.  The  project  height  of  breakwaters  is 
10  feet  above  low  water,  with  crown  of  10  feet  and  slopes  of  2  on  3 
outside  and  1  on  1  inside.  The  estimated  aggregate  cost  is  $403,540. 
For  map  see  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
page  644. 

To  June  30,  1905,  $114,202  had  been  expended,  of  which  $202  was 
for  maintenance,  and  2,770  linear  feet  of  the  west  breakwater  had  been 
built,  but  with  reduced  cross  section,  extending  wcstwardly  from 
Duck  Island  to  a  low-water  depth  of  17  feet.  No  work  in  further- 
ance of  the  project  has  been  done  during  the  past  year  from  lack  of 
funds. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  which  may  find  it  necessary  or  con- 
venient to  seek  shelter  at  this  locality.  Its  value  can  not  be  satisfac- 
torily estimated.  During  the  year  1900, 1,707  vessels  were  reported  as 
using  the  harbor  of  refuge. 
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Amount  appropriated  by  river  and  barber  act  approved  March  3, 1905-     |6, 000. 00 
July  1,  1905,  balance  unexpended G.'JOO.  00 

Amount  (estimated)  required  for  completion  of  existing  project 349,540.00 

(See  Appendix  D  5.) 

6.  Branford  Harbor^  Connecticut. — The  part  of  this  harbor  under 
improvement  consists  of  the  lower  part  of  a  small  tidal  stream,  about 
If  miles  long  from  the  upper  docks,  emptying  into  a  bay  about  1^ 
miles  long  and  1  mile  wide  on  the  north  shore  of  Long  Island  Sound 
east  of  New  Haven.  At  the  upper  dock  the  stream  is  crossed  by  an 
earthen  causeway  and  small  drawbridge  rarely  opened ;  the  stream  is 
navigable  by  small  craft  to  a  fixed  bridge  about  one-half  mile  above 
the  drawbridge.  The  natural  law-water  depth  across  the  mouth  of 
the  bay  was  about  16  feet,  shoaling  gradually  to  8^  Jfoet  between  two 
rocks,  known  as  "  The  Mermaids,"  near  the  middle  of  the  bay,  and 
thence  to  the  mouth  of  the  river  very  uniform  at  8i  feet.  The  chan- 
nel through  the  river  to  the  lower  coal  dock  varies  from  8i  to  12  feet 
or  more.  From  the  lower  to  the  upper  docks  it  gradually  narrowed 
and  shoaled,  so  that  the  controlling  depth  was  somewhat  less  than  6 
feet,  and  the  width  from  25  to  50  feet.  Since  the  adoption  of  the 
present  project  a  very  general  and  uniform  shoaling  of  1  to  2  feet 
has  taken  place  in  the  outer  harbor,  so  that  the  controlling  depth 
between  "  The  Mermaids  "  and  the  mouth  of  the  river,  the  shoalest 
place  in  the  channel,  is  now  only  about  C  feet. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  is  to  dredge  and  maintain  an  8^-foot  channel,  100  feet  wide,  in 
the  upper  part  of  the  river  between  the  lower  and  upper  docks,  at  a 
first  cost  subsequently  ascertained  to  be  $10,000,  and  otherwise  to  be  in 
accordance  with  a  report  of  a  survey  given  in  the  Annual  Report  of 
the  Chief  of  Engineers,  1901,  page  1189  et  seq.  A  channel  of  full 
project  depth  and  75  feet  wide  was  dredged  from  the  8i-foot  curve 
below  the  lower  dock  upstream  to  the  upper  docks.  This  work 
greatly  facilitates  the  navigation  of  the  upper  part  of  the  harbor, 
but  the  above-named  shoaling  in  the  lower  harbor  or  bay  should  be 
removed  to  project  depth  in  order  to  obtain  the  full  lienefit  of 
the  increased  depth  in  the  upper  portion  of  the  channel.  The  maxi- 
mum depth  that  could  be  carried  June  30,  1905,  from  the  entrance 
of  the  harbor  to  the  head  of  the  projected  channel  was  C  feet,  and 
through  the  portion  of  the  channel  under  improvement  8^  feet. 
The  mean  rise  of  tide  is  6  feet. 

The  amount  expended  on  this  project  to  June  30,  1905,  is  $4,840.12. 

The  commerce  of  this  harbor  is  mainly  coal,  iron,  and  molding 
sand.  Traffic  for  calendar  year  1904  amounted  to  22,910  tons,  valued 
at  $230,450,  a  decrease  of  4,148  tons  from  that  of  1903. 

July  1,  1004,  balance  unexpended |4,  795.  89 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     3, 000. 00 

7, 79.5.  89 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      4, 03(5.  01 

July  1,  1905,  balance  unexpended 3, 159.88 

Amount  (estimated)  required  for  completion  of  existing  project 2, 0(X).  00 

(See  Appendix  D  6.) 
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7.  New  Haven  Harbor,  Connecticut. — This  is  a  bay  on  the  north 
shore  of  Long  Island  Sound  extending  about  4  miles  inland   and 
from  1  to  2  miles  wide.    Mill  and  Quinnipiac  rivers,  navigable  for 
about  1  and  3  miles,  respectively,  above  their  mouths,  empty  into  the 
head  of  the  harbor  from  the  northeast.    The  original  available  low- 
water  depth  from  the  wharves  to  Cranes  bar,  one-third  way  down 
the  harbor,  was  9  feet;  thence  to  Fort  Hale,  halfway  down,  it  w^as 
16  feet  or  over.    Below  Fort  Hale  was  a  broad  bar  of  soft  mud 
extending  across  the  channel,  with  available  depth  of  13  feet.      The 
harbor  entrance  was  partly  obstructed  by  several  sunken  rocks.     In 
Quinnipiac  River  the  available  low-water  depth  was  about  4  feet, 
and  in  the  west  branch  of  Mill  River  about  5  leet  to  the  head  of  the 
present  projected  improvement.    Above  this  point  both  rivers  are 
for  the  most  part  available  for  navigation  only  at  high  tide.     The 
entire  east  branch  of  Mill  River  ran  nearly  bare  at  low  tide. 

In  1870  a  project  was  adopted  for  removal  of  sunken  rocks  at  the 
harbor  entrance.    This  work  was  not  continued  after  1875,  when  the 
harbor  breakwaters  were  first  proposed.    In  1871  the  project  was  ex- 
tended to  include  deepening  the  harbor  channel,  the  proposed  depth 
and  width  being  modified  from  time  to  time  as  appropriations  were 
made,  so  that  \vhen  the  present  project  was  adopted,  March  3,  1899, 
it  consisted  in  making  a  channel  16  feet  deep  and  from  400  to  700 
feet  wide  from  Long  Island  Sound  to  the  head  of  the  harbor  and  in 
constructing  a  dike  to  contract  the  channel  across  Fort  Hale  bar,  at 
a  total  estimated  cost  from  beginning  of  $348,000.    This  project  was 
nearly  completed,  the  deficiencies  being  in  the  length  of  channel  arm 
of  the  dike,  which  was  about  two-thirds  the  projected  length,  and  in 
widening  the  channel  across  Fort  Hale  bar,  which  was  only  200  feet 
wide.      The    total    amount    expended    on    previous    projects    was 
$325,695.66. 

The  present  project,  act  of  March  3,  1899,  is  to  dredge  a  channel 
20  feet  deep,  400  feet  wide,  and  4  miles  long,  from  Long  Island  Sound 
to  Canal  dtK-k;  thence  one-half  mile  to  Tomlinson  bridge,  of  same 
depth  and  300  feet  wide;  and  three  anchorage  basins  of  20,  16,  and  12 
feet  depths,  at  a  cost  not  to  exceed  $345,000,  and,  act  of  June  13,  1902, 
to  extend  the  12-foot  improvement  to  the  Quinnipiac  and  Mill  rivers 
to  Grand  avenue,  provided  the  cost  did  not  exceed  the  total  amount 
authorized  in  act  of  March  3, 1899.    The  project  for  the  latter-named 
works,  as  approved  January  27,  1903,  is:  A  channel  12  feet  deep  and 
200  feet  wide  in  Quinnipiac  River  to  Ferry  Street  Bridge;  a  channel 
8  feet  deep  and  50  feet  wide  in  Quinnipiac  River,  through  the  shoals 
at  the  ends  of  the  natural  channel  between  Ferry  Street  and  Grand 
•A. venue  bridges,  and  a  channel  12  feet  deep  and  200  feet  wide  in  Mill 
River  to  the  junction  of  the  two  branches  above  Chapel  street  and 
thence  12  feet  deep  and  75  feet  wide  up  each  branch  to  (trand  avenue, 
and,  as  approved  November  27,  1903,  extension  of  the  8-foot  channel 
in  Quinnipiac  River  to  Grand  Avenue  Bridge.    The  above  project 
was  completed  April  26, 1904,  mainly  under  continuing  contract,  and 
the  improvement  has  been  maintained. 

For  reference  to  maps  and  further  details  regarding  the  harbor 
and  projects,  see  Annual  Report  of  the  Chief  of  Engineers,  1904, 
page  94. 
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The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  was  $288,799.61,  of  which  $15,- 
593.40  was  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1905,  through 
the  main  channel  to  Tomlinson  bridge  is  20  feet  at  mean  low  tide; 
above  Tomlinson  bridge  the  maximum  low-water  draft  which  could 
be  carried  up  Mill  River  to  Grand  Avenue  Bridge  is  12  feet  in  both 
branches;  up  Quinnipiac  River  to  Ferry  Street  Bridge,  12  feet,  and 
from  Ferry  Street  Bridge  to  Grand  avenue  a  little  mor#  than  6  feet 
in  the  natural  channel  connecting  the  two  portions  of  the  dredged 
channel.  The  depth  in  this  dredged  channel  is  8  feet.  The  mean 
rise  of  tide  is  5.7  feet  at  entrance  to  the  harbor  and  6.6  feet  at  Tom- 
linson bridge. 

The  work  done  has  enabled  deeper-draft  ves.sels  to  use  the  harbor 
than  was  formerly  possible.  Vessels  drawing  from  22  to  23  feet 
now  regularly  enter  the  harbor,  and  vessel  drafts  are  now  limited  by 
the  depth  of  water  in  the  various  berths  and  slips  and  not  by  the 
depth  of  the  main  channel. 

The  engineer  oflScer  in  charge  invites  attention  to  and  explains  the 
commercial  need  of  greater  capacity  of  channel  in  the  Quinnipiac 
River  to  Ferry  Street  Bridge. 

The  commerce  of  New  Haven  Harbor  is  mainly  in  coal,  .steamboat 
freight,  shellfish  and  shells,  lumber,  .steel  billets,  and  pig  iron.  The 
tonnage  for  the  calendar  vear  1901  was  1,511,427  tons,  valued  at 
$31,028,210.31,  a  decrease  of  745,770  tons  from  that  reported  for  1903. 

July  1,  1904,  balance  unexpended |7,  216. 03 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 - 9,000.00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 
bor Improvements,  act  of  April  28,  1904 9,000.00 

25, 216. 03 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement " 15,  (S7. 40 

July  1,  1905,  balance  unexpended 9,  .57&  63 

July  1,  1905,  outstanding  liabilities n.Ki 

July  1,  1905,  balance  available 48,006.98 

(See  Appendix  D7.) 

8.  Breakwaters  at  New  Ilaven,  Conn. — ^The  original  and  existing 
project  for  this  work,  authorized  by  act  of  March  3,  1879,  and 
approved  January  31,  1880,  and  modified  by  act  of  September  19, 
1890,  in  accordance  with  plans  given  in  Annual  Report  of  the  Chief 
of  Engineers,  1889,  page  679,  is  to  make  a  harbor  of  refuge  at  the 
entrance  to  New  Haven  Harbor  by  constructing  four  breakwaters — 
one  3,300  feet  long,  extending  from  Southwest  ledge  to  Quixes  ledge; 
one  5,000  feet  long,  extending  from  a  point  1,000  feet  north  54°  east 
from  Ludington  rock  in  a  direction  south  54°  west  across  the  rock; 
one  about  4,200  feet  long,  extending  northwesterly  from  a  point 
6,000  feet  south  54°  west  from  Ludington  rock ;  and  one  about  1,200 
feet  long,  extending  southwesterly  from  Morgan  Point  on  the  east 
side  of  tne  harbor  entrance ;  the  cross  Section  or  all  these  breakwaters 
to  be  12  feet  wide  on  top  and  6  feet  above  mean  high  water,  with 
outer  slope  1  on  2  and  inner  slope  1  on  1.  The  estimated  cost  from 
the  beginning  in  1880  was  $2,151,134.    The  anchorage  which  would 
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be  sheltered  by  the  breakwaters  exceeds  2,000  acres,  and  has  depths 
of  9  to  26  feet.     The  mean  rise  of  tide  is  5.7  feet. 

For  original  report  on  project,  see  Annual  Report  of  Chief  of 
Engineers,  1880,  pages  449  et  seq.,  and  for  modification  of  project 
and  maps  showing  the  location  oi  the  breakwaters  as  contemplated 
under  the  existing  project,  see  Annual  Report  of  the  Chief  of  Engin- 
eers for  1889,  page  678  et  seq. ;  1890,  pages  624  and  625 ;  and  1896, 
page  702. 

No  work  «Fas  done  during  the  fiscal  year  owing  to  lack  of  funds, 
and  at  its  close  the  breakwater  from  Southwest  ledge  to  Quixes  ledge 
had  been  completed  3,450  long,  and  4,500  feet  of  the  Ludington  roclt 
and  1,805  feet  of  west  breakwater  had  been  built,  but  with  steeper 
side  slopes  than  called  for  by  project.  The  total  expenditure  to 
June  30,  1905,  was  $877,921.24,  of  which  $3,445.32  was  for  main- 
tenance. 

The  commerce  now  benefited  and  to  be  further  benefited  by  this 
work  is  mainly  the  passing  commerce  of  Long  Island  Sound.  The 
projected  breakwaters  provide  also  an  outer  anchorage  for  vessels 
bound  to  and  from  New  Haven  and  help  to  protect  the  entrance  to 
New  Haven  Harbor  proper  from  seas  and  to  diminish  channel  filling. 
For  the  calendar  year  1904,  47,777  vessels  were  reported  as  passing 
or  entering  between  the  breakwaters,  the  number  passing  during  dark 
nights  or  fogs  not  being  observed.  It  is  estimated  that  some  2,500 
vessels  sought  refuge  behind  the  breakwaters  during  that  year.  The 
additional  work  proposed  is  for  extension  of  benefit  to  commerce. 

July  1,  1904.  balauce  unexpended 4:1, 819. 84 

June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement . 741. 08 

July  1,  1905,  balamre  unexiwnded 1,078.70 

July  1,  1905,  outstanding  llnl)llltles 25.84 

July  1,  1905,  balance  available 1. 052. 92 

Amount  (estimated)  required  for  completion  of  existing  project..  1,272.134.00 
(See  Appendix  D  8.) 

9.  West  Rioer,  Conn^etieut. — This  river  lies  between  the  city  of 
New  Haven  and  the  town  of  West  Haven.  The  head  of  navigation 
is  at  a  railroad  bridge  alK>ut  one-half  mile  upstream  from  the  Kim- 
berly  Avenue  Bridge.  About  500  yards  below  this  drawbridge  the 
river  widens  into  a  shallow  bay  and  joins  New  Haven  Harbor  south 
of  Oyster  or  City  Point.  The  natural  channel  about  2,000  yards 
long  through  the  middle  of  the  bay  carries  less  than  3  feet  at  its 
shoalest  part;  a  channel  leading  from  the  harbor  to  docks  at  Oyster 
Point  has  a  controlling  depth  of  4.5  feet,  but  between  Oyster  f*oint 
and  the  channel  along  the  West  Haven  docks  is  a  wide  flat  nearly 
bare  at  low  tide. 

The  original  and  present  project  was  adopted  by  the  river  and 
harbor  act  of  March  3,  1905.  It  consists  in  dredgmg  for  a  9-foot 
channel,  100  feet  wide,  from  the  downstream  corner  of  the  16-foot 
anchorage  basin  of  New  Haven  Harbor,  via  Oyster  Point  and  the 
dock  frontage  of  West  Haven,  to  Kimberly  Avenue  Bridge,  at  a 
cost  of  $38,500,  and  $500  for  annual  maintenance.  The  mean  rise  of 
tide  is  about  6.2  feet.    The  report  of  survey  of  West  River  is  pub- 
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ikfaed  at  pa^  996  and  following,  Annual  Report  of  the  Chief  of 
Engineer*;,  1904,  and  the  survey  map  is  printed  in  House  Document 
Xa  73,  Fifty-eighth  Ck)ngress,  second  session. 

The  principal  articles  of  commerce  are  coal,  oysters  and  shells, 
and  building  material;  the  estimated  value  of  the  total  commerce 
for  1904  is  $1,414,169,60. 

Comparative  tonnage. 

Too*. 

IflOe 84,724 

M*U 122.366 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  |38,  500.  00 
July  1,  19tK>.  balance  unexpended 38,500.00 

(See  Appendix  D  9.) 

10.  Milford  Harbor.  Connecticut, — ^This  harbor  is  on  the  north 
shore  of  Long  Island  Sound  and  consists  of  a  broad  open  bay,  from 
ihe  head  of  which  a  small  tidal  stream  extends  nearly  a  mile  inland  to 
the  head  of  navigation. 

The  original  depth  on  the  bar  in  the  bay  at  the  mouth  of  the  river 
was  less  than  2  feet ;  in  parts  of  the  river  the  channel  ran  nearly  bare. 
The  original  project  adopted  under  the  act  of  June  23,  1874,  provided 
for  a  riprap  breakwater  890  feet  long  from  Welchs  Point,  on  the 
east  ade  of  the  mouth  of  the  harbor,  protection  of  the  bluffs  on  the 
east  shore  from  erosion  by  means  of  small  stone  jetties,  a  jetty  on  the 
east  side  to  maintain  the  river-bar  channel,  and  dredging  a  channel 
4  feet  deep  and  100  feet  wide  acros.s  the  bar,  the  whole  estimated  to 
cost  $85,000.  This  project  was  modified  in  1878  and  1879  to  provide 
for  extending  the  4-foot  channel  60  feet  wide  upstream  to  the  town 
dock  and  for  a  training  dike  off  Bums  Point,  on  the  west  side  of  the 
river  channel,  nearly  at  right  angles  to  the  east-side  jetty.    The 

groject  thus  modified  was  completed  in  1880,  except  that  the  outer 
reakwater  was  not  built,  being  deemed  unnecessary  in  view  of  the 
provision  of  a  harbor  of  refuge  at  New  Haven,  tinder  the  act  of 
June  14,  1880,  a  project  was  adopted  for  the  extension  of  the  4- foot 
channel,  40  feet  wide,  upstream  to  the  Straw  Works  wharf,  and  under 
the  act  of  August  2,  1882,  a  revised  project  was  adopted  which  pro- 
vided for  a  channel  8  feet  deep  and  100  feet  wide  across  the  bar  and 
upstream  to  Merwin's  dock,  at  estimated  cost  of  $11,000.  In  18!)1 
the^'  projects  were  rejwrted  as  completed  and  no  further  work  neces- 
sary, except  maintenance  of  jetties  and  dredged  channels.  It  was 
stated  in  July,  1895,  that  as  a  result  of  private  dredging  there  was  a 
clear  channel*  across  the  bar  12  feet  deep  and  nowhere  less  than  80  feet 
wide.  On  the  previous  projects  $4.5,-500  and  for  surveys  $1,600  were 
expended. 

For  further  details  regarding  former  projects,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  929,  and  for  report  on  which 
present  project  is  based  see  Annual  Report  of  the  Chief  of  Engineei-s, 
for  1900,  page  1357  et  seq.  For  map,  see  House  Document  No.  280, 
Fifty-sixth  Congress,  first  session. 

T&e  existing  project,  authorized  by  act  of  June  13,  1902,  for  com- 
pletion, at  a  cost  of  $15,000,  consists  in  dredging  and  maintaining  a 
channel  across  the  bar  and  through  the  lower  harbor  100  feet  wide  and 
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10  feet  deep  to  Merwin's  wharf,  with  an  anchorage  basin  of  same 
depth  of  about  6  acres  area  on  the  east  side  of  the  channel  between  the 
long  dike  and  the  harbor  line,  and  a  channel  through  the  upper  har- 
bor from  Merwin's  wharf  to  the  Straw  Works  wharf  90  feet  wide  and 
6  feet  deep.  The  estimated  cost  for  maintenance  was  $1,000  bien- 
nially. The  first  cost  of  the  improvement  was  subsequently  jiscer- 
tained  to  be  $25,000.  The  amount  expended  on  this  project  to  June 
30, 1905,  is  $15,132.87.    The  mean  rise  of  tide  is  about  6.2  feet. 

Under  authority  of  the  river  and  harbor  act  of  April  28,  1904, 
work  was  begun  under  the  present  project  on  October  24,  1904,  and 
at  the  close  oi  the  fiscal  year  the  10- foot  channel  hnd»been  completed ; 
the  6-foot  channel  extended  upstream  to  a  point  about  100  feet  above 
the  town  dock ;  and  a  portion  of  the  anchorage  basin,  about  2|  acres 
in  area,  adjacent  to  the  10-foot  channel,  dredged.  The  work  done 
facilitates  navigation  in  the  lower  part  of  the  harbor,  and  the  exten- 
sion of  the  6-foot  channel  to  the  town  dock  renders  it  practicable  to 
land  cargoes  of  coal  at  this  dock,  which  it  was  formerly  extremely 
difficult  to  do.  The  development  of  a  portion  of  the  anchorage 
basin  greatly  relieves  congestion  in  the  lower  part  of  the  harbor, 
due  to  the  anchoring  of  small  pleasure  craft  and  oyster  schooners 
in  that  portion  of  the  harbor. 

On  June  30,  1905,  a  low-water  draft  of  10  fjset  could  be  carried 
over  the  bar  and  up  as  far  as  Merwin's  wharf,  and  thence  6  feet 
draft  to  the  town  dock.  Above  the  town  dock  a  draft  of  about  $ 
feet  can  be.  carried  to  the  Straw  Works  dock.  No  navigation  is 
practicable  above  this  dock. 

The  commerce  of  this  harbor  consists  almost  entirely  of  oysters, 
shells,  and  coal,  the  former  predominating.  Traffic  for  calendar 
J  ear  1904  amounted  to  21,304  tons,  valued  at  $261,147.47,  an  increase 
of  1,123  tons  over  that  last  reported  in  1903. 

Jul.v  1,  1904.  balance  unext)<>nded $14,720.27 

Amount  appropriated  by  river  and  harbor  act  approved  March  .3, 190C>.     10, 000. 00* 

24,  720. 27 
June  30,  1905,  amount  ex|)ended  during  fiscal  year,  for  works  of  Im- 
provement        14,853. 14 

July  1,  1905,  balance  Hnex|>ended 9,867. 1.^ 

July  1,  1905,  outstandhiK  liabilities 1,302.45 

July  1,  1905,  balance  available-.-- 8,564.68 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6,461.57 

(See  Appendix  D  10.) 

11.  Housatonie  River,  Connecticut. — This  is  a  rapid  river  running 
southward  through  Massachusetts  and  Connecticut,  emptying  into 
Long  Island  Sound  east  of  Stratford  Point,  about  5  miles  east  from 
Bridgeport  Harbor.  At  Derby,  13  miles  from  its  mouth,  it  receives 
the  (fischarge  of  the  Naugatuck  River.  Derby  and  Shelton  are  at 
the  head  oi  navigation.  About  a  mile  above  there  is  a  large  power 
dam  across  the  Hou.satonic  River;  above  the  pool  of  this  dam  the 
river  is  rocky  and  shoal. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number) 
w^as  from  3.5  to  4.5  feet.  There  was  also  a  bar  across  the  river  mouth 
with  about  4  feet  depth. 
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The  original  project  for  improvement  was  adopted  under  the  act 
of  March  3,  1871,  which  made  an  appropriation  for  beginning  the 
work.  This  project  provided  for  a  jetty  at  Sow  and  Pigs  reef; 
removing  Drews  rock;  construction  of  breakwater  at  the  mouth, 
and  making  a  channel  7  feet  deep  and  200  feet  wide  through  the  bar 
at  the  mouth  and  150  feet  wide  in  the  river,  at  total  estimated  cost  of 
$404,961.  In  1887  the  estimates  were  revised  and  a  modification  of 
the  project  proposed  for  building  a  breakwater  or  jetty  at  the  mouth 
of  the  river  5,«50  feet  long,  extending  about  south-southeast  from 
Milford  Beach  3,250  feet,  uience  parallel  to  and  500  feet  from  the 
channel  2,500  feet  farther,  to  the  12-foot  curve  in  Long  Island  Sound, 
(he  inner  arm  of  the  jetty  to  be  3  feet  above  mean  low  water,  top 
width  6  feet,  side  slopes  1  on  1 ;  the  outer  arm  to  be  6  feet  above  high 
water,  top  width  12  feet,  outer  slope  1  on  2,  inner  slope  1  on  1 ;  and 
for  making  a  channel  7  feet  deep  and  200  feet  wide  at  the  outer  bar 
and  100  feet  wide  through  the  river,  at  a  total  estimated  cost  of 
$202,000,  and  $4,000  annually  for  maintenance,  all  in  addition  to 
amount  already  expended.  This  modification  was  adopted  under 
the  act  of  August  11,  1888,  and  work  on  the  breakwater  was  begun 
July  10,  1889.  In  1893  the  project  w^as  further  modified  to  provide 
for  building  a  small  dike  in  the  river  below  Stratford. 

For  maps,  see  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
page  116 ;  and  for  reports  on  various  survej's  and  projects  see  Annual 
Reports  of  the  Chief  of  Engineers  for  187*1,  page  781;  1887,  Part  1, 
page  607 ;  1888,  Part  1,  page  554. 

The  present  project  for  improvement  is  the  project  of  1871,  subse- 
quently enlarged  or  modified  as  above,  and  the  estimated  cost  from 
the  beginning  is  $275,500.  Up  to  June  30, 1905,  $240,360.16  had  been 
expended  on  this  project,  of  which  $51,161.32  had  been  applied  to 
maintenance.  At  that  date  the  project  was  completed,  except  that 
the  dike  below  Stratford  was  not  built  to  the  full  projected  length 
and  the  outer  arm  of  the  breakwater  was  only  about  4  feet  high  above 
high  water,  5  feet  wide  on  top,  and  the  side  slopes  much  steeper  than 
called  for  by  the  project.  A  channel  of  project  dimensions  had  been 
dredged  from  the  mouth  of  the  river  to  Derby,  but  had  deteriorated 
from  the  action  of  spring  freshets  and  been  redredged  from  time  to 
time.  On  June  30,  1905,  8  feet  draft  could  be  carried  across  the  outer 
bar  and  thence  about  6  feet  to  Derby.  The  mean  rise  of  tide  at 
Derby  is  4.2  and  at  the  mouth  of  the  river  about  6.3  feet.  The  work 
done  has  enabled  vessels  to  enter  the  lower  river  in  safety,  instead 
of  waiting  for  high  tide  in  an  exposed  situation  outside.  A  large  part 
of  the  commerce  could  not  have  been  carried  on  without  the  improved 
channel.  The  navigable  channel  to  Derby  materially  reduces  ireight 
rates  at  that  and  adjacent  towns,  as  otherwise  all  freight  would  have 
to  be  handled  by  rail  and  with  no  competition. 

The  commerce  is  largely  in  coal.  A  considerable  quantity  of 
oysters  and  oyster  shells  is  shipped  from  near  the  mouth  of  the 
river.  The  tonnage  for  the  calendar  year  1904  was  57,070,  valued 
at  $391,782.52,  an  increase  of  2,483  tons  over  that  reported  for  1903. 
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July  1,  1904,  balance  unexpended $9,882.39 

November  8,  1904,  sales  of  condemned  property .35 

Amount  npproprinted  by  river  and  harbor  act  approved  March  3, 1905.  10, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 3,950.00 

23,  8.32.  74 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 11,  742. 90 

July  1,  1905,  balance  unexpended 12,089.84 

July  1,  1905.  outstanding  liabilities i 73.61 

July  1,  1905,  balance  available 12,016.23 

Amount  (estimated)  required  for  completion  of  existing  project 37, 000.  00 

(See  Appendix  D  11.) 

12.  Bridgeport  Harbor.,  Connecticut. — This  consists  of  a  shallow 
bay  about  1  mile  wide  at  the  mouth  and  1^  miles  long,  into  the 
extreme  northwest  corner  of  which  empties  the  Pequonnock  River,  a 
small  tidal  stream  navigable  for  about  1  mile  and  crossed  by  four 
drawbridges,  and  into  the  northeast  corner  of  which  another  small 
stream  about  three-fourths  of  a  mile  long,  known  as  Johnsons  River, 
empties.  Midway  between  these  two  streams  is  Yellow  Mill  Pond,  a 
tidal  basin  about  1  mile  in  length.  Black  Rock  Harbor,  now  con- 
sidered part  of  Bridgeport  Harbor,  lies  about  2J  miles  to  the  west- 
ward. Both  harbors  are  inner  portions  of  a  large  bay  of  Long 
Island  Sound  lying  between  the  eastern  part  of  Stratford  Point  and 
and  Fairfield  reef.  Black  Rock  Harbor  is  .about  one-half  mile  wide 
at  the  mouth  and  1  mile  long,  with  two  branches  at  its  head, 
the  east  one  a  mile  long,  known  as  Cedar  Creek,  and  the  west 
one  about  three-fourths  or  a  mile  long,  known  as  Burr  Creek.  The 
original  low-water  depth  on  the  bar  at  the  mouth  of  Bridgeport 
Harbor  was  about  5  feet;  in  the  Pequonnock  River,  from  2  to  5  teet; 
in  Johnsons  River  the  lied  of  the  stream  was  nearly  bare  in  its  upper 
half;  Yellow  Mill  Pond  was  generally  2  to  2^  feet  deep  and  its  upper 
part  bare  at  low  tide.  The  original  depth  in  Cedar  Creek  was  2  to 
4  feet,  and  in  Burr  Creek  the  bottom  was  nearly  dry. 

In  1836  Congress  appropriated  $10,000,  and  an  equal  amount  in 
1852,  for  improving  the  main  Bridgeport  Harbor.  These  sums  were 
expended  in  dredging  near  the  mouth  of  the  harbor,  making  channels 
60  to  100  feet  wide  and  8  feet  deep  or  more  at  low  tide.  The  depth 
did  not  prove  permanent.  In  1871  and  at  various  times  thereaitcr 
the  original  project  was  enlarged  to  afford  a  IS-foot  main  harbor 
channel,  12-foot  channel  200  feet  wide  in  Yellow  Mill  Pond  to  Strat- 
ford avenue,  9-foot  Pequonnock  River  channel,  12-foot  anchorage, 
and  to  protect  the  harbor  entrance  by  two  breakwaters,  all  estimated 
to  cost  $285,000.  This  project  was  completed  in  1898,  except  as  to 
capacity  of  the  15-foot  channel. 

The  amount  expended  on  the  projects  above  named  was  $317,848.50. 

At  Black  Rock  Harlwr,  between  1836  and  1838,  $21,500  was 
expended  in  building  a  sea  wall  across  a  breach  in  the  southern  part 
of  Fayerweather  Island.  In  1884  a  project  was  adopted  for  protect- 
ing the  upper  part  of  Black  Rock  Harbor  by  a  breakwater  about 
one-half  mile  long  between  Fayerweather  Island  and  the  mainland 
and  for  making  a  6-foot  channel  80  feet  wide  in  Cedar  Creek.    To 
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July  1, 1894,  the  channel  had  been  made,  the  breakwater  built  to  full 
length  but  with  reduced  cross  section,  and  the  project  was  considered 
as  completed.  Subsequently  repairs  were  made  on  the  old  sea  wall 
on  Fayerweather  Island.  The  amount  expended  for  Black  Rock 
Harbor  as  a  separate  improvement  was  $72,900. 

For  details  of  original  projects  and  their  modifications  see  Annual 
Eeports  of  the  Chief  of  Engineers,  1902,  pages  133  and  134,  and  1903, 
pages  116  and  117. 

In  the  act  of  March  3,  1899,  Congress  adopted  the  present  project 
for  Bridgeport  Harbor,  which  provides,  at  an  estimated  cost  of  not 
exceeding  ^00,000,  for— 

First.  The  main  channel,  18  feet  deep,  300  feet  wide  from  the  outer 
bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Stratford 
Avenue  Bridge. 

Second.  Anchorage  for  deep  draft,  18  feet,  500  feet  wide  and  2,000 
feet  long  adjoining  the  main  channel  on  the  west,  above  the  inner 
beacon;  for  light  draft,  12  feet  deep,  500  feet  wide  and  900  feet  long 
adjoining  the  main  channel  on  the  west  between  the  18-foot  anchor- 
age and  Naugatuck  wharf,  and  of  the  same  depth  at  east  side  of 
channel  between  the  steel  works  point  and  the  lower  bridge. 

Third.  Pequonnock  River  channel  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fourth.  Yellow  Mill  channel,  from  the  main  channel  to  the  head 
of  Yellow  Mill  Pond,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fifth.  Johnsons  River  channel  from  the  main  channel  to  the  head 
of  navigation,  about  IJ  miles,  9  feet  deep  and  100  feet  wide. 

Sixth.  Black  Rock  channel  from  the  head  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these 
creeks  to  the  head  of  navigation,  with  lengths,  respectiveh',  of  IJ 
miles  and  one-half  mile,  9  feet  deep  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  mam  channel,  and  the  one  connecting  Fayerweather 
Island  with  the  mainland  as  now  built,  and  the  construction  and 
maintenance  of  shore  protection  on  Fayerweather  Island  to  check  the 
shifting  of  the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized.    The  work  is  in  progress. 

The  amount  expended  on  the  existing  project  to  June  30,  1905,  is 
$79,414.17. 

The  net  results  are:  A  main  channel  200  feet  wide  and  18  feet 
deep,  project  dimensions,  from  Stratford  Avenue  Bridge  to  the  inner 
beacon ;  outside  thereof  the  main  channel  has  been  dredged  to  project 
width  and  depth  for  about  3,700  feet,  225  feet  wide  and  full  depth 
for  about  850  feet,  and  200  feet  wide  and  full  depth  for  the  remain- 
ing 1,450  feet  to  the  outer  end;  the  upper  12-foot  anchorage  and  a 
portion  of  the  18-foot  anchorage  about  130  feet  wide,  adjacent  to  the 
channel,  dredged;  the  Pequonnock  River  channel,  12  feet  deep  and 
100  feet  wide,  completed  to  within  alwut  500  feet  of  its  upstream 
end;  the  Yellow  Mill  channel,  12  feet  deep  and  100  feet  wide,  com- 
pleted to  a  point  about  750  feet  above  the  Stratford  Avenue  Bridge, 
and  with  partial  width  about  250  feet  farther;  the  Johnsons  River 
channel,  9  feet  deep  and  100  feet  wide,  completed  to  the  turn  above 
the  shipyard ;  the  9-foot  channel,  100  feet  wide,  in  Black  Rock  Har- 
bor and  up  Cedar  Creek  completed,  and  the  Burr  Creek  channel  of 
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same  projected  dimensions  dredged  from  the  main  channel  to  I>u.n- 
don's  dock,  but  owing  to  ledge  rock  full  project  dimensions  wevG  not 
obtained.  Portions  of  this  channel  have  subsequently  filled  in  so 
that  the  available  width  is  only  about  50  feet  in  places  and  tik& 
limiting  depth  about  5|  feet.  Also  the  east  breakwater  repaired  and 
extended  380  feet,  four  jetties  built  for  shore  protection  on  the  -^est 
side  of  Fayerweather  Island,  and  the  sea  wall  at  the  south  end  of  tlie 
island  repaired. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  through 
the  improved  channels  at  mean  low  tide  is  18  feet  throu^  the  mam 
channel  from  the  outer  end  to  the  lower  bridge ;  in  the  Pequonnock 
River  about  lOJ  feet  to  within  about  500  feet  of  the  upper  end  and 
thence  about  6J  feet  to  the  end ;  in  the  Yellow  Mill  channel,  12  feet  to 
about  1,000  feet  above  the  bridge ;  in  Johnsons  River,  9  feet  to  the  turn 
above  the  shipyard ;  at  Black  Rock  about  9  feet  to  the  head  of  navi- 
gation in  both  branches  of  Cedar  Creek ;  in  Burr  Creek  about  5 J  feet 
to  its  head.    The  mean  rise  of  tide  is  6.5  feet. 

The  work  done  in  opening  the  main  channel  200  feet  wide  and  full 
project  depth  throughout  its  length  enables  the  deepest  draft  vessels 
which  at  present  ever  enter  this  harbor  to  come  in  at  any  stage  of  the 
tide  and  with  greater  facility  than  formerly. 

The  commerce  of  this  harlior  is  chiefly  in  coal,  lumber,  iron,  build- 
ing material,  oysters,  and  general  merchandise.  Tonnage  for  calen- 
dar year  1904  was  864,800  tons,  valued  at  $17,513,453.01,  an  increase  of 
67,410  tons  over  that  reported  for  1903. 

July  1,  1904,  balance  unexpended $76,926.  57 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000.  00 

86.926.57 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         6, 180.  24 

July  1,  1905,  balance  unexpended 80,737.33 

July  1,  1905,  outstanding  liabilities 5,654.40 

July  1,  1905,  balance  available 75,082.93 

July  1,  1905,  amount  covered  by  uncompleted  contracts 65, 082.  93 

(See  Appendix  D  12.) 

13.  Saugatuck  River  and  Westport  Harbor,  Connecticut. — For 
description  of  these  localities  and  statement  of  work  under  original 
project,  1826,  and  its  modifications  to  about  1871,  see  Annual  Report 
of  the  Chief  of  Engineers,  1901,  page  189.  The  total  amount  expended 
for  the  same  is  $19,444. 

The  present  project  was  originally  adopted  under  the  appropria- 
tion made  in  1892  for  beginning  work.  It  was  to  make  a  channel  4 
feet  deep  and  60  feet  wide  up  to  Westport,  at  an  estimated  cost  of 
$10,000.  The  work  was  completed  in  1896.  The  mean  rise  of  tide  is 
about  7  feet. 

The  river  and  harbor  act  of  1894  ordered  a  survey  of  Westport 
Harbor,  report  of  which  is  printed  in  the  Annual  Report  of  the  Cnief 
of  Engineers  for  1896,  page  806,  and  with  map  in  House  Document 
No.  67,  Fifty-fourth  Congress,  first  session.  It  proposes  a  further 
improvement  to  provide  ror  repairing  the  Cedar  Point  breakwater, 
removing  a  ledge  opposite  Stony  Point,  or  dredging  around  it,  and 
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removing  bowlders  from  the  channel,  at  a  total  estimated  cost  of 
$8,000.  Under  the  terms  of  the  river  and  harbor  act  of  1896,  appro- 
jpiiMtmg  $3,000  for  improving  Westport  Harbor,  Connecticut,  the 
project  of  1892  -was  extended  to  include  this  work,  and  the  estimated 
cost  was  in  consequence  increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670. 

The  total  amount  expended  on  the  present  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  was  $12,921.44,  of  which  $18.36 
was  for  maintenance.  The  4-foot  channel  had  been  completed  to 
Westport,  head  of  navigation,  with  width  generally  of  60  feet,  and 
the  Cedar  Point  breakwater  had  been  repaired  and  extended. 

Completion  of  the  project  requires  further  removal  of  bowlders 
and  dredging  to  full  project  dimensions  at  the  channel  opposite 
Westport. 

Improvements  made  have  rendered  navigation  of  the  river  prac- 
ticable at  less  than  half-tide  stages  by  vessels  plying  there. 

The  commerce  comprises  coal,  lumber,  farm  produce,  and  steam- 
boat freight.  The  tonnage  for  calendar  year  1904  was  25,461,  valued 
at  $394,843.25,  an  increase  of  9,035  tons  over  that  for  1903. 

July  1.  190t.  balance  unexpended $96.0? 

Jmie  30.  1905.  amount  expended  during  fl8eal  year,  for  maintenance 
of  ImprDvement  18.30 

July  1,  1905,  balance  unexpended 78.  5C 

Amoant  (estimated)  required  for  completion  of  existing  project 5,000.00 

(See  Appendix  D  13.) 

14.  Harharti  at  Nor-walk,  Fipemile  Bilker,  Stamford,  Sonthport,  and 
(rreenwirh.  Conn. — (a)  Xorwalk  Harbor. — This  harlK)r  consists  of 
the  tidal  part  of  Norwalk  River  extending  from  Norwalk,  the  head 
of  navigation,  to  the  river  mouth,  about  3  miles,  and  of  an  outer  or 
main  harbor    lying  between   Norwalk   Islands  and   the   mainland. 
South  Norwalk  i.s  on  the  west  bank,  about  \\  miles  below  Norwalk. 
The  original  depth  in  the  river  up  to  South  Norwalk  was  about  5  feet ; 
between  there  and  Norwalk  the  river  bed  was  nearly  bare  at  low  tide. 
The  original  project,  adopted  under  the  act  of  June  10,  1872,  and 
modified  by  the  terms  of  the  act  of  June  14,  1880,  provided  for  a 
channel  100  feet  w^ide  and  8  feet  deep  from  the  outer  harbor  to  South 
Norwalk  and  thence  6  feet  deep  to  Norwalk.     This  project  was  con- 
^^dered  completed  in  1892  at  a  cost  of  $83,000,  although  portions  of 
the  channel  between  Norwalk  and  South- Norwalk  were  only  60  feet 
wide.    The  act  of  August  18,  1894,  appropriated  $15,000  for  improv- 
ing the  inner  harbor,  and  indicated  the  points  where  work  was  to  be 
done.    In  accordance  therewith  a  project  was  adopted  for  removing 
to  6  fert  depth  the  shoal  at  Ferrys  Point,  l^elow  Norwalk,  and,  if  funds 

Sennitted,  for  widening  with  depth  of  9  feet  the  Ijend  at  Keysers 
sland  near  the  river  mouth.    This  project  was  completed  in  1897  at 
a  cost  of  $15,000. 

The  present  project,  adopted  by  act  of  June  3,  1896,  provides  for  a 
channel  10  feet  deep  and  150  reet  wide  from  the  outer  harbor  to 
South  Norwalk,  widening  two  points  near  the  entrance,  and  main- 
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tenance  of  this  channel  and  the  6-foot  channel  between  South  Nor- 
walk  and  Norwalk,  at  estimated  first  cost  of  $62,000  and  $2,000  annu- 
ally for  maintenance.  The  amount  expended  on  this  project  to  June 
30,  1905,  is  $32,833,  of  which  $13,856.27  was  expended  for  mainte- 
nance. The  maximum  draft  that  could  be  carried  June  30,  1905,  to 
the  South  Norwalk  docks  was  10  feet  and  to  the  lower  Norwalk  docks 
6  feet,  and  from  the  lower  to  the  upper  docks,  where  the  head  of  the 
harbor  forms  a  catch  basin,  about  one-half  that  depth.  The  mean 
rise  of  tide  is  7.1  feet. 

For  reference  to  reports  and  maps  regarding  this  harbor  and  for- 
mer projects,  see  Annual  Report  or  the  Chief  of  Engineers  for  1904, 
page  103. 

The  commerce  of  this  harbor  is  mainly  in  coal,  oysters,  lumber, 
building  material,  and  general  merchandise.  Traffic  for  calendar 
year  1904  amounted  to  199,599  tons,  valued  at  about  $9,155,786.40,  a 
decrease  of  23,793  tons  from  amount  for  1903.  A  line  of  freight 
steamers  makes  daily  trips  to  New  York  from  Norwalk. 

(6)  Fivemile  River  TI arbor. — This  is  a  tidal  inlet  over  a  mile  long, 
and  from  100  to  1,000  feet  wide.  The  natural  low-water  depth  at 
the  mouth  was  about  3  feet,  shoaling  to  zero  about  half-way  up  the 
harbor  and  to  about  plus  2.5  feet  at  extreme  head.  The  original  and 
present  project  of  improvement,  approved  September  7,  1888,  under 
authority  of  the  act  of  August  11,  1888,  provides  for  a  dredged  chan- 
nel 8  feet  deep  and  100  Feet  wide,  extending  up  the  harbor  about 
6,000  feet  from  its  mouth ;  the  estimated  cost  from  the  beginning,  as 
revised  in  1894,  was  $45,000.  The  amount  expended  on  this  project 
to  June  30,  1905,  is  $27,000,  of  which  $1,833.60  was  expended  for 
maintenance. 

For  further  details  regarding  this  harbor  see  page  192,  Annual 
Report  of  the  Chief  of  Engineers,  1901. 

The  result  of  the  work  to  date  is  a  channel  of  project  dimensions, 
extending  about  3,300  feet  up  the  harbor  and  thence  about  1,500  feet 
farther,  with  project  depth  and  widths  of  from  50  to  70  feet.  Nq 
dredging  has  l)oen  done  above  this  point.  The  maximum  draft  that 
can  be  carried  to  the  upper  end  of  the  improved  channel  is  8  feet,  and 
no  navigation  is  possible  l)eyond  this  point  except*at  high  tide,  when 
a  draft  of  from  4  to  4A  feet  can  be  carried  about  2,000  feet  farther  to 
the  head  of  navigation.    The  mean  rise  of  tide  is  7.2  feet. 

The  commerce  of  this  harbor  is  practically  confined  to  the  oyster 
industry,  which  could  not  be  carried  on  to  its  present  extent  without 
the  improved  channel.  Traffic  for  calendar  year  1904  amounted  to 
8,276  tons  of  oysters  and  oyster  shells,  valued  at  $140,005.46,  a  decrease 
of  4,847  tons  from  the  tonnage  reported  for  1903. 

(e)  Stamford  Harbor. — This  consists  of  a  bay  on  the  north  shore 
of  Long  Island  Sound  and  of  two  tidal  inlets  known  as  the  e^st  and 
west  branches  extending  to  the  head  of  navigation  at  the  city  of 
Stamford.  The  original  depth  in  the  west  branch  was  from  1  foot 
to  3  feet,  gradually  increasing  in  the  bay  to  a  depth  of  12  feet.  The 
east  branch  was  originally  a  small  marshy  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  and  which  had  shoaled  so  that 
when  work  was  begun  by  the  Government  in  1892  the  available  depth 
was  only  about  6^  teet. 
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The  original  project,  approved  August  30,  1886,  under  authority  of 
(he  river  and  harbor  act  of  that  year,  was  for  a  5-foot  channel  80  feet 
wide  to  the  head  of  the  west  branch.  This  was  considered  completed 
in  1892  after  an  expenditure  of  $20,000,  the  channel  being  5  feet  deep 
and  100  to  140  feet  wide  at  the  bends,  but  only  from  50  to  70  feet 
wide  for  the  last  thousand  feet  at  the  upper  end. 

The  present  project,  approved  July  21, 1892,  under 'authority  of  the 
act  of  July  13,  1892,  provides  for  a  channel  in  the  west  branch  7  feet 
deep,  150  feet  wide,  and  about  1^  miles  long,  with  a  basin  of  same 
depth  between  harbor  lines  at  the  head  of  the  harbor,  and  in  the  east 
branch,  as  approved  Octolier  5,  1892,  a  channel  9  feet  deep  and  100 
feet  wide  for  a  length  of  about  8,535  feet  and  50  feet  wide  for  about 
1,200  feet  farther  to  the  head  of  the  harbor.  The  estimated  cost  was 
$123,500.  A  modification  to  give  increased  width  at  upper  end  of 
east  branch  was  approved  February  12,  1901.  The  amount  expended 
on  this  project  to  June  30,  1905,  is  $50,924.37,  of  which  $3,746.90  was 
expended  for  maintenance. 

For  reports  on  survevs  and  projects,  see  Annual  Report  of  the  Chief 
of  Engineers,  1884,  Part  1,  page  672;  1891,  Part  1,  page  849;  1893, 
page  954  (map,  p.  956). 

The  channel  in  the  east  branch  now  affords  approximately  project 
depth  and  widths  of  from  70  to  100  feet  from  the  entrance  to  the 
steamboat  dock.  The  section  above  this  point  is  completed,  the 
widths  ranging  from  65  to  70  feet.  The  channel  in  the  west  branch 
has  been  dredged  to  project  dimensions  from  its  outer  end  to  the  south 
end  of  the  basin  and  with  reduced  width  along  the  east  side  of  the 
basin  to  the  harbor  line  at  the  head,  but  it  has  since  shoaled  and  nar- 
rowed, particularly  at  the  upper  end,  so  that  the  available  depth 
which  could  be  carried  June  30,  1905,  to  the  extreme  head  was  not 
over  6  feet.  At  the  close  of  the  year  a  draft  of  about  9  feet  could  be 
carried  through  the  east  channel  to  its  head.  The  mean  rise  of  tide 
is  7.4  feet. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  stone, 
sand,  clay,  ores,  and  steamboat  freight.  Traffic  for  calendar  vear 
1904  amounted  to  261,734  tons,  valued  at  $17,062,387,  an  increase  of 
50,925  tons  over  that  reported  for  1903.  A  daily  line  of  freight 
steamers,  landing  at  the  east  branch,  runs  to  New  York.  The  im- 
provements made  have  rendered  it  possible  for  these  steamers  to  run 
on  schedule  time  and  to  enter  the  narbor  at  any  stage  of  the  tide, 
which  they  were  unable  to  do  previously. 

(d)  Southpart  Harbor. — This  is  a  tidal  part  of  Mill  River  at 
town  of  Southport  about  -1  mile  long  and  averaging  less  than  100 
yards  wide,  6  miles  west  of  Bridgeport.  The  original  depth  was" 
probably  less  than  2  feet  at  the  entrance  to  the  harbor,  shoaling  to 
about  plus  1  foot  at  the  upper  end.  Work  was  beg[un  in  this  harbor 
by  the  Government  in  1829,  and  prosecuted  with  various  intermissions 
until  1878.  During  this  time  a  dike  inside  and  breakwater  or  jetty 
outside  were  built  and  a  channel  dredged  60  feet  wide  and  4  feet  deep 
across  the  outer  bar.  In  1878  a  project  was  adopted  for  dredging 
a  channel  100  feet  wide  and  4  feet  deep  across  the  bar  and  upstream 
1,200  feet  from  the  outer  end  of  the  jetty,  and  thence  in  a  bifurcated 
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channel  to  the  nearest  docks.  In  1882  this  project  was  reported  as 
substantially  completed,  $31,587.23  having  been  spent  since  the  be- 
ginning of  work  in  1829. 

The  present  project,  approved  November  8,  1902,  under  the  act  of 
Jime  13, 1902,  is  to  dredge  a  channel  6  feet  deep  through  the  outer  bar 
to  the  upper  docks  100  feet  wide  to  the  turn  above  White  rock  and 
thence  in  two  branches,  each  60  feet  wide;  to  repair  the  breakwater 
and  to  remove  two  points  of  ledge  from  the  channel  to  a  depth  of  7  feet. 
The  estimated  first  cost  of  this  improvement  was  $13,200,  and  for 
yearly  maintenance  $300  to  be  expended  biennially.  The  amount 
expended  on  the  present  project  to  June  30, 1905,  is  $8,578.16,  of  which 
$1,032.62  was  for  maintenance.  For  further  details  regarding  this 
harbor  and  its  former  projects,  see  Annual  Report  of  the  Chief  of 
Engineers  1897,  page  986. 

The  improved  channel  permits  vessels  to  enter  the  harbor  without 
being  compelled  to  wait  outside  the  bar  in  an  exposed  situation  for  the 
tide  to  rise.  The  maximum  draft  that  can  be  carried  through  the 
improved  portion  of  the  channel  is  6  feet.  Above  this  point,  where  no 
dredging  has  been  done,  a  draft  of  2^  to  3  feet  can  be  carried  to  the 
docks  at  low  tide.  Above  the  upf)er  end  of  the  projected  channels  the 
harbor  is  navigable  only  at  high  tide,  and  for  a  distance  of  about  half 
a  mile.    The  mean  rise  of  tide  is  6.6  feet. 

The  commerce  of  this  harbor  consists  mainly  of  farm  produce, 
oysters,  and  coal.  Traffic  for  calendar  year  1904  amounted  to  10,905 
tons,  valued  at  $135,268,  a  decrease  of  14,793  tons  from  that  reported 
for  1903. 

(e)  Greenwich  Harbor. — This  is  a  shallow  bay  about  2  miles  east 
from  the  New  York  State- line,  extending  about  a  mile  northward 
from  Long  Island  Sound.  The  original  low-water  depth  was  about 
6  feet  to  the  lower  docks.  Above  tliis  jDoint  it  shoaled  rapidly  to  3 
feet  1,000  feet  above,  and  to  alx)ut  plus  2  at  the  head  of  the  harbor. 
The  original  and  present  project,  adopted  in  the  act  of  June  3,  1896, 
is  to  dredge  a  channel  90  feet  wide  from  the  mouth  of  the  harbor  to 
the  causeway  at  its  head,  a  distance  of  about  a  mile,  to  be  i)  feet  deep 
to  the  steamboat  dock  and  6  feet  deep  above,  the  upper  end  to  be 
enlarged  to  form  a  turning  basin.  The  estimated  first  cost  was 
$20,000.  Page  105,  Annual  Report  of  the  Chief  of  Engineers,  1904, 
gives  a  reference  to  report  of  examination  upon  which  the  project  is 
based.  The  amount  expended  on  this  project  to  June  30,  1905,  is 
$14,767,  of  which  $2,854.34  was  expended  for  maintenance.  A  chan- 
nel of  project  depth  extends  from  deej)  water  outside  to  the  head  of 
the  haroor,  but  with  reduced  width.  The  work  done  has  enabled  ves- 
sels to  enter  the  harbor  with  9  feet  draft  at  low  tide,  thus  permitting 
the  regular  steamer  to  make  trips  without  waiting  for  tide.  Above 
the  steamboat  dock  a  draft  of  6  feet  can  be  carried  at  low  tide  prac- 
tically to  the  head  of  navigation.    The  mean  rise  of  tide  is  7.5  feet. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  build- 
ing material,  and  general  merchandise.  Traffic  reported  for  calen- 
dar year  1904  amounted  to  73.951  tons,  valued  at  $1,469,752,  a 
decrease  of  46,222  tons  from  that  reported  in  1903. 
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July  1,  1904,  balance  unexpended $1,579.44 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  44, 000. 00 
Amount  allotted  from  ap|)ropriation  for  uiaintenauce  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 9, 100.00 

54, 679. 44 
June  .30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 10, 181.  97 

July  1,  1905,  balance  unexpended 44,497.47 

July  1,  1905,  outstanding  liabilities 112.42 

July  1,  1905,  balance  available 44,385.05 

Amount  (estimated)  required  for  completion  of  existing  project 93,700.00 

(See  Appendix  D  14.) 

SURVEY  OF  CONNECnCDT  RIVER  BETWEEN  HAHTPORD,  CONN.,  AND  HOL- 
YOKE,  MASS.,  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 
APPROVED  JUNE  13,  1902. 

Report  by  a  Board  of  Engineers  on  survey  of  this  locality  pursu- 
ant to  requirement  of  the  river  and  harbor  act  approved  June  13, 
1902,  was  submitted  August  11,  1904.  The  report  was  reviewed  by 
the  Board  of  Engineers  for  Rivers  and  Harbors.  Improvement  of 
the  river  by  the  United  States  in  the  manner  proposed  is  not  deemed 
advisable.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Document  No.  231,  Fifty-eighth  Congress,  third  session.  (See 
also  Appendix  D  15.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  6N  LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OF  LONG  ISLAND 
OF  HUDSON  RIVER  AND  HARBORS  THEREON,  AND  OF  HARLEM 
AND  EAST  RIVERS,  NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Edward  H.  Schulz,  Corps 
of  Engineers,  to  March  17,  1905,  and  in  the  temporary  char^  of 
Col.  '\\ .  R.  Livermore,  Corps  of  Engineers,  since  that  date.  Division 
engineer,  Col.  Amos  Stickney,  Corps  of  Engineers. 

1.  Port  Chester  Harbor,  New  York. — This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  part  of  Byram  River  and  of  a  bay  at  its  mouth  opening 
into  liong  Island  Sound.  The  depth  in  the  river  before  improvement 
was  1  foot,  and  Salt  rock,  in  the  river,  and  Sunken  rock,  in  the  bay, 
were  considered  to  be  dangerous  obstructions. 

The  original  project  for  this  improvement  was  adopted  in  1872,  and 
■  modified  in  1884  and  1888.  It  proposed  to  remove  Salt  rock  to  9  feet 
below  mean  low  water,  to  build  a  breakwater  from  Sunken  rock  to 
Byram  Point,  and  to  dredge  and  maintain  a  channel  to  the  Port 
Chester  wharves,  at  a  total  cost  of  $57,000.  Up  to  1899,  at  a  total  cost 
of  $52,000,  this  project  had  been  completed,  except  the  dredging  in 
the  upper  harbor. 

The  existing  project,  approved  March  3, 1899,  provides  for  a  chan- 
nel 12  feet  deep  and  70  feet  wide  from  deep  water  in  the  bay  up  to 
the  town  wharr,  and  thence  9  feet  dcej)  and  60  feet  wide  to  the  steam- 
boat wharf,  the  work  to  be  done  by  dredging  and  rock  removal 
Estimated  cost,  $25,000. 

EMO  1905  H 8 
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Up  to  June  30, 1905,  there  had  been  expended  on  the  present  project 
$29,438.09,  of  which  amount  $6,486.48  was  for  maintenance. 

The  work  done  imder  the  present  project  has  resulted  in  the  com- 
pletion of  a  channel  of  the  proposed  depth  and  width,  except  at  and 
opposite  the  southerly  point  of  Fox  Island,  where  the  width  is  reduced 
by  ledges  of  rock  to  about  60  feet.  The  channel  has  probably  deterio- 
rated somewhat. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  is  estimated  to  be  about  12  feet  up  to  the  town  wharf,  and 
thence  9  feet  to  the  steamboat  wharf,  and  above  the  steamboat  wharf 
2^  feet.  Mean  range  of  tides,  7.4  feet.  The  head  of  navigation  is  a 
fixed  bridge  at  Mill  street,  about  900  feet  above  the  steamboat  dock. 
The  total  length  of  navigable  channel  from  Liong  Island  Sound  to 
the  bridge  is  about  1^  miles. 

The  commerce  of  this  harbor,  mainly  in  coal,  building  materials, 
manufactured  goods,  and  farm  produce,  amounted  to  140,000  tons, 
valued  at  $4,936,000,  in  1898 ;  to  169,500  tons,  valued  at  $6,256,000,  in 
1899;  to  181,000  tons.  Valued  at  $7,269,500,  in  1900;  to  327,500  tons, 
valued  at  $9,118,000,  in  1901;  to  237,000  tons,  valued  at  $900,000,  in 
1902;  to  240,000  tons,  valued  at  $3,940,000,  in  1903,  and  to  255,000 
tons,  valued  at  $4,590,000,  in  1904. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engmeers  for  1897,  pages  1084  and  1085,  and  1900,  page 
1378.  Sketches  of  the  river  and  harbor  are  printed  in  the  Annual 
Reports  for  1885,  page  658,  and  for  1889,  page  716. 

July  1,  liXH,  balance  unexi>ende<l $965.75 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000. 00 

3.965.75 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 403. 84 

July  1,  190.5,  balance  unexpended 3,561.91 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 

(See  Appendix  El.) 

3.  Mamaroneck  Harbor,  New  York. — This  harbor,  situated  on  the 
north  shore  of  I-ong  Island  Sound,  consists  of  a  narrow  inlet  opening 
into  a  shallow,  broad  bay. 

Before  improvement  the  channel  to  the  old  steamboat  wharf,  half 
a  mile  up  to  the  inlet,  had  a  depth  of  5  feet  at  mean  low  water,  grad- 
ually decreasing  to  1  foot  at  tne  upper  wharves.  Various  rocks  at 
or  near  the  mouth  of  the  inlet  obstructed  navigation. 

The  present  project,  approved  August  2,  1882,  and  modified  April 
27, 1899,  provides  for  the  removal  of  Round  rock  to  a  depth  of  4  feet, 
and  Bush  rock  and  Inner  Steamboat  rock  to  a  depth  of  7  feet,  and 
for  making  a  channel  7  feet  deep  and  100  feet  wide  from  the  harbor 
entrance  to  the  upper  wharves.    Estimated  cost,  $43,000. 

Up  to  June  30,  1905,  there  had  been  expended  on  this  work 
$37,731.74,  of  which  amount  $2,628.50  was  for  maintenance. 

The  work  under  the  present  project  has  resulted  in  a  channel  with 
a  uniform  depth  of  7  feet  at  mean  low  water,  with  a  width  of  from 
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70  to  100  feet  from  the  harbor  entrance  to  the  turn  at  Hog  Island, 
and  thence  100  feet  wide  to  the  upper  wharves.  The  channel  has 
probably  deteriorated  somewhat. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  is  estimated  to  be  about  7  feet.  Mean  range  of  tides,  8  feet. 
The  head  of  navigation  is  a  fixed  bridge  at  the  upper  wharves.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  is  about 
1  mile.  I 

The  commerce  of  this  harbor  is  principally  coal  and  building  mate- 
rial and  manufactured  goods,  amounting  to  29,095  tons,  valued  at 
$482,092  in  1896;  to  51,673  tons,  valued  at  $877,180  in  1897;  to  20,705 
tons,  valued  at  $51,598  in  1901 ;  to  48,495  tons,  valued  at  $75,000  in 
1902;  to  26,230  tons,  valued  at  $337,000  in  1903;  and  to  49,589  tons, 
valued  at  $859,242  in  1904. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

A  detailed  description  of  this  improvement  can  be  found  in' Report 
of  the  Chief  of  Engineers  for  1900,  page  1381.  Sketch  of  harbor  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  859. 

July  1,  1904,  balance  unexpended 1618.20 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1005.      2, 000. 00 

2, 618. 26 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenanco 
of  Improvement  350.00 

July  1,  1905,  balance  unexi)ended 2, 268.  26 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

(See  Appendix  E  2.) 

3.  Larchmont  Harbor,  New  York. — ^This  harbor,  situated  on  the 
northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  New 
York  City  limits,  is  about  half  a  mile  wide  and  five-eighths  of  a  mile 
long.  It  is  exposed  to  easterly  and  southerly  storms.  Two  sub- 
merged rocks  (Umbrella  rock  and  Huron  rock)  formerly  obstructed 
the  entrance,  which  has  a  depth  of  18  feet,  gradually  diminishing 
toward  the  head  of  the  bay. 

ITie  original  project  for  this  improvement,  adopted  September 
19, 1890,  provided  for  building  two  breakwaters  to  protect  the  anchor- 
age ground,  one  to  extend  from  Umbrella  rock  to  Umbrella  Point 
and  the  other  from  Huron  rock  to  Long  Beach  Point,  at  an  estimated 
cost  of  $105,000.  Work  under  this  project  was  suspended  in  1891 
after  the  first  appropriation  of  $5,000  had  been  expended  in  com- 
mencing the  two  breakwaters. 

The  present  project,  approved  March  3,  1899,  provides  for  build- 
ing a  breakwater  extending  southwardly  1,440  feet  from  the  G-foot 
curve  off  Long  Beach  Point  and  for  the  removal  of  Huron  rock  to  a 
depth  of  14  feet  at  mean  low  water.    Estimated  cost,  $108,000. 

Up  to  June  30,  1905,  there  had  been  expended  on  this  project 
$59,531.31. 

Under  the  present  project  the  breakwater  has  been  built  to  a  length 
of  1,410  feet,  and  Huron  rock  and  a  portion  of  the  adjoining  ledge 
removed  to  depths  of  14  and  12  feet,  respectively; 

The  maximum  draft  that  could  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  was  18  feet. 
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The  general  depth  of  the  anchorage  area  of  the  harbor  is  froin  6  to 
12  feet  at  mean  low  water.  The  narbor  is  about  half  a  mile  wide 
and  extends  rather  more  than  half  a  mile  inland.  It  is  a  basin  with 
no  definite  channel.    Mean  range  of  tides,  7.4  feet. 

The  commerce  of  the  harbor  is  not  large.  It  is  mainly  used  by 
the  Ijarchmont  Yacht  Club  and  also  by  coasting  and  fishing  vessels 
for  night  anchorage  and  as  a  harbor  of  refuge. 

Detailed  description  of  this  improvement  is  printed  in  the  Rep>ort 
of  the  Chief  of  Engineers  for  1900,  pages  1383-1387.  A  sketch  of 
Larchmont  Harbor  is  printed  in  House  Ex.  Document  Xo.  40,  Fifty- 
first  Congress,  first  session,  and  also  in  the  Report  of  the  Chief"  of 
Engineers  for  1903,  page  860. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  breakwater  has  been  constructed. 

July  1,  1904,  balance  unexpended $720.  93 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.        5,000.  00 

5.720.93 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Ini- 
prorement 252.24 

July  1,  1905,  balance  unexpended 5,468.09 

Amount  (estimated)  required  for  completion  of  existing  project 43,  000.  00 

(See  Appendix  E  3.) 

4.  Harbor  of  Echo  Bay,  New  York. — ^This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  2  miles  distant  from  New  York  City 
limits.  It  is  landlocked,  except  toward  the  southeast,  and  has  a  good 
anchorage.  Nearly  all  of  the  water  transportation  of  the  town  of 
New  Rochelle  is  carried  on  through  this  harbor. 

The  original  project  for  improvement,  adopted  in  1875,  provided 
for  the  removal  or  two  ledges  known  as  Start  rock  and  Sheeps- 
head  reef,  to  7  and  9  feet  depth,  respectively,  at  an  estimated  cost  of 
$38,955.38. 

Prior  to  1902  the  sum  of  $22,000  had  been  appropriated,  with  which 
Start  rock  was  reported  wholly,  and  Sheepshead  reef  partly,  removed 
to  the  projected  depths  and  a  channel  40  feet  wide  and  4  feet  deep  at 
mean  low  water  dredged  from  Beauford  Point  to  within  300  feet  of 
the  head  of  the  harbor. 

The  project  adopted  by  the  river  and  harbor  act  of  June  13,  1902, 
contemplates  completion  of  the  original  plan  by  the  removal  of  the 
lemainder  of  Sheepshead  reef  and  Start  rock  at  an  estimated  cost  of 
$17,000. 

The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretary 
of  War  to  cause  an  examination  to  be  made  of  Long  rock  near  the 
entrance  to  Echo  Bay,  and.  in  his  discretion,  if  the  interests  of  com- 
merce demand,  to  cause  the  removal  of  such  rock  and  to  use  any 
amount  heretofore  appropriated  for  Echo  Bay  improvement  for  such 
removal.    A  survey  of  the  rock  is  now  in  progress. 

On  June  30, 1905,  there  had  been  expended  on  this  project  $8,461.72. 
This  project  of  1902  has  been  completed. 

The  maximum  draft  that  can  be  carried  to  the  public  dock  at  Beau- 
ford  Point  is  about  7  feet,  and  the  general  harbor  anchorage  ranges 
from  9  to  18  feet  at  mean  low  water.    The  mean  range  of  tide  is  about 
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7J  feet.  The  head  of  navigation  is  at  Town  dock,  a  distance  of  1,500 
feet  above  Beauford  Point.  The  harbor  is  about  one-fourth  mile 
wide  and  one-third  mile  long.  The  total  length  of  navigable  channel 
extending  beyond  the  deep  water  of  the  harbor  is  about  one-fifth  mile. 

The  commerce  of  this  harbor  is  principally  manufactured  goods 
and  coal  and  building  materials,  and  was  reported  as  amounting  to 
99,000  tons,  valued  at  $500,000,  in  1902;  to  129,400  tons,  valued  at 
$1,484,000,  in  1903,  and  to  151,200  tons,  valued  at  $1,647,500,  in  1904. 

For  detailed  description  of  work  see  Report  of  the  Chief  of  Engi- 
neer for  1900,  page  1429.  A  sketch  of  the  locality  is  printed  in  the 
Report  of  the  Chief  of  Engineers  for  1903,  page  862. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  rocks  have  been  removed. 

July  1,  1904,  balance  unexpended $8,799.75 

June  30,  1905,  amount  expended  during  flscnl  year,  for  works  of  iin- 
provement    251. 47 

July  1,  1905,  balance  unexi)ended 8,548.28 

(See  Appendix  E  4.) 

6.  Bronx  River  and  East  Chester  Creek,  New  York. — (a)  Bronx 
River. — This  stream  empties  into  the  East  River  north  of  Hunts 
Point.  The  navigable  part  extends  from  its  mouth  to  West  Farms, 
a  distance  of  3  miles.    At  this  point  it  is  cros.sed  by  a  dam. 

The  natural  depth  at  the  mouth  was  4  feet  at  mean  low  water  and 
decreased  ascending  the  stream  to  less  than  1  foot  at  the  head  of 
navigation. 

The  project  for  improvement,  adopted  by  the  act  of  June  3,  1896, 
provides  for  making  a  channel  4  feet  deep  and  100  feet  wide  at  and 
near  the  mouth,  thence  decreasing  in  width  to  50  feet  at  the  head  of 
navigation,  the  work  to  be  done  by  dredging  and  rock  removal.  Esti- 
mate cost,  $85,985. 

Up  to  June  30, 1905,  there  had  been  expended  on  this  improvement 
$35,000. 

The  work  done  under  the  present  project  has  resulted  in  a  channel 
with  depths  of  from  3  to  6  feet  at  mean  low  water,  and  with  a  dimin- 
ishing width  of  from  100  to  50  feet,  except  where  reduced  by  ledges 
of  rock,  from  the  mouth  to  the  turn  east  of  the  gas  works ;  above  this 
point  the  channel  remains  as  previously  reported. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  from  the  mouth  to 
the  turn  east  of  the  gas  works  was  about  3  feet ;  above  this  point,  1 
foot.  The  head  of  navigation  is  at  the  dam  across  the  river,  just 
beyond  the  dye  works.  The  total  length  of  navigable  channel  is  about 
3  miles.  Mean  range  of  tide  is  6.6  reet  at  mouth  and  6  feet  at  West 
Farms. 

The  commerce  of  this  river  is  mainly  coal,  cotton  goods,  drugs  for 
dyeing  purposes,  ice,  and  building  materials.  It  amounted  to  1.39,310 
tons,  valued  at  $526,025,  in  1897;  to  171,300  tons,  valued  at  $1,985,700, 
in  1899;  to  153,137  tons,  valued  at  $500,000,  in  1902;  to  77,710  tons, 
valued  at  $536,400,  in  1903,  and  to  42,286  tons,  valued  at  $196,642,  in 
1904. 

Details  of  improvement  can  be  found  in  Report  of  the  Chief  of 
Engineers  for  1900,  pages  1389-1391. 
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A  sketch  of  a  part  of  tJie  stream  is  printed  in  Report  of  the  Chief 
of  Engineers  for  1904,  page  1016. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

(5)  East  Chester  (.'reek. — This  is  a  small  tidal  stream  emptying 
into  Pelham  Bay.  It  was  originally  navigable  at  high  tide  for  ves- 
sels drawing  7  feet  as  far  as  Ix)ckwoods,  a  distance  of  2J  miles. 

The  project  for  improvement,  approved  March  3,  1873,  provided 
for  a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from 
deep  water  in  Pelham  Bay  to  a  point  3,000  feet  above  Lockwoods. 
Estimated  cost.  $130,500 ;  subsequently  reduced  to  $124,000. 

Up  to  June  30, 1905,  there  had  been  expended  on  this  work  $106,500, 
of  which  amount  $16,408.78  was  for  maintenance.  Expenditure  dur- 
ing the  fiscal  year  was  applied  to  maintenance. 

The  work  done  under  the  present  project  has  resulted  in  a  channel 
about  100  feet  wide  and  9  feet  deep  at  mean  high  water  from  Pel- 
ham Bay  to  a  point  3,000  feet  above  Lockwoods.  It  is  probable  that 
this  channel  has  deteriorated  somewhat. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  on  June  30,  1905,  up  to  Ix)ckwoods,  is  estimated  to  be 
about  9  feet  at  mean  high  water,  and  above  this  about  8  feet  to  the 
gas  company's  dock.  Mean  range  of  tides  is  7.1  feet.  The  head  of 
navigation  in  fact  is  at  the  upper  end  of  the  artificial  channel.  The 
total  length  of  navigable  channel  is  about  2f  miles. 

The  commerce,  mainly  coal,  building  material,  stone,  and  miscel- 
laneous freight,  amounted  to  94,928  tons,  valued  at  $2,199,180,  in 
1895;  to  28(5,428  tons,  valued  at  $1,957,224,  in  1899;  to  99,750  tons, 
valued  at  $870,500.  in  1902;  to  104,655  tons,  valued  at  $572,800,  in 
1903,  and  to  146,955  tons,  valued  at  $963,263,  in  1904. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  reports  see  Reports  of  the  Chief  of  Engineers  for  1897, 
pages  1089-1090,  and  1904,  pages  101-6-1018.  A  sketch  of  the  stream 
is  printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1016. 
For  references  to  reports  on  examinations  and  surveys  see  Report  of 
the  Chief  of  Engineers  for  1904,  page  112. 

July  1,  1904,  balance  uuex|)ended 112,522.00 

Amount  appropriated  by  river  and  bnrbor  act  approved  March  3, 1905.     24, 500. 00 

37, 022.  00 
June  30,  1905.  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 12,522.00 

July  1,  lixr),  balance  unexpended 24,500.00 

July  1,  1905,  outstanding  liabilities 21. 00 

July  1,  1905,  balance  available 24,479.00 

Amount  (estimated)  required  for  completion  of  existing  project 34,485.00 

(See  Appendix  E  5.) 

6.  Harbors  at  Port  Jefferson,  Mattituch,  Iluntington,  Gl^ncooe, 
Flushing  Bay,  Canarsie  Bay,  and  Sag  Harbor^  New  York. — (a)  Port 
Jefferson  Harbor. — This  is  a  large  and  deep  inland  bay,  situated  on 
the  north  shore  of  I^ong  Island,  and  connected  with  Long  Island 
Sound  by  a  narrow  entrance. 
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Before  improvement  the  channel  depth  outside  the  entrance  was 
but  4  feet  at  mean  low  water,  whereas  the  depth  in  the  harbor  was  12 
feet  and  more  at  low  tide  up  .to  within  300  feet  of  the  wharves  of 
Port  Jefferson  village. 

The  first  project  for  improvement  was  adopted  in  1871  and  com- 
j)leted  in  1883,  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to 
shelter  the  inlet  channel,  one  east  of  the  inlet,  1,300  feet  long,  and  one 
west,  940  feet  long,  both  of  scant  cross  section.  A  channel  8  feet  deep 
at  mean  low  water  and  100  feet  wide  was  dredged  through  the  inlet 
and  the  shoal  outside. 

The  existing  project  for  improvement,  approved  September  19, 
1890,  and  modified  August  18,  1894,  provides  for  dredging  a  channel 
through  the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be  pro- 
tected by  extending  and  enlarging  the  previously  built  jetties.  Esti- 
mated cost,  $145,000. 

The  expenditure  on  the  present  project  up  to  June  30,  1905, 
amounted  to  $65,200.  The  expenditure  during  the  fiscal  year  was 
applied  to  building  a  fence  to  prevent  the  drift  of  sand  and  in  making 
surveys.  Under  the  present  project  the  east  breakwater  has  been  en- 
larged to  a  width  on  top  of  approximately  4  feet  and  height  of  6  feet 
above  mean  high  water,  and  is  in  an  unfinished  condition.  The  west 
breakwater  has  been  enlarged  to  a  width  on  top  of  4  feet  and  height  of 
4  feet  above  mean  high  water,  and  is  in  good  condition.  The  pro- 
jected channel  has  been  completed,  but  some  shoaling  has  occurred. 
The  harbor  is  about  2  miles  long  and  three-fourths  of  a  mile  wide. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  June  30,  1905,  was  10.5  feet  at  mean  low  water.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  to  Port 
Jefferson  wharves  is  about  2^  miles.  Mean  range  of  tides  at  entrance, 
7  feet ;  at  Port  Jefferson  wharves,  6.2  feet. 

The  commerce  consists  principally  of  coal,  building  materials, 
farm  produce,  fish,  and  general  merchandise,  and  amounted  to  24,940 
tons,  valued  at  $360,200,  in  1898;  to  42,130  tons,  valued  at  $2,145,940, 
in  1899;  and  to  46,670  tons,  valued  at  $776,000,  in  1903. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  rejport,  see  Report  of  the  Chief  of  Engineers  for  1900, 
page  1393.  A  sketch  of  Port  Jefferson  Harbor  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  866. 

(&)  Mattituck  Harbor. — ^This  harbor  is  a  tidal  inlet  extending  in  a 
southerly  direction  from  Long  Island  Sound  to  the  village  of  Matti- 
tuck, Long  Island.  One  mile  above  the  mouth  a  tide  mill  dam  with 
gates  has  Deen  built  across  the  stream.  The  depth  at  the  entrance, 
which  is  obstructed  by  a  shifting  sand  bar,  is  from  1  to  2  feet.  Thence 
up  to  the  mill  dam  from  2  to  7  feet  at  low  tide,  and  above  the  latter 
the  depth  is  6  feet  at  high  tide. 

The  project,  adopted  by  the  act  of  June  3,  1896,  provides  for  a 
channel  7  leet  deep  at  mean  low  water  from  the  entrance  to  the  dam, 
and  7  feet  deep  at  mean  high  water  above  the  dam  to  the  village,  the 
width  to  be  80  feet,  except  near  the  mouth,  where  it  is  increased  to  100 
feet;  the  entrance  channel  to  be  protected  by  two  parallel  jetties,  400 
feet  apart,  extending  out  to  the  9- foot  curve.    Estimated  cost,  $83,000. 

Up  to  June  30,  1905,  there  had  been  expended  upon  the  improve- 
ment $15,000. 
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The  west  jetty  has  been  built  for  a  length  of  680  feet,  extending 
out  to  the  10-foot  curve,  and  serves  to  some  extent  in  fixing  the  chan- 
nel entrance,  but  navigation  will  not  be  materially  benefited  until 
the  other  jetty  has  been  built  and  the  entrance  channel  deepened  by 
dredging. 

The  maximum  draft  that  could  be  carried  Jime  30,  1905,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  is  estimated  to  be 
about  1  foot. 

The  head  of  navigation  is  at  the  village  of  Mattituck. 

The  total  length  of  the  navigable  channel  from  Long  Island  Sound 
to  Mattituck  is  about  2J  miles.  The  range  of  tide  outside  the  en- 
trance is  4.8  feet  and  below  the  mill  dam,  2.2  feet. 

The  commerce  consists  principally  of  coal,  building  materials, 
fruits  and  farm  produce,  and  general  merchandise,  and  amounted  to 
66,602  tons,  valued  at  $2,041,766,  in  1904. 

No  change  in  freight  i-ates  has  yet  resulted,  the  work  not  being 
sufficiently  advanced. 

For  detailed  description  of  this  work,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  page  843,  and  1897,  page  1095. 

{(;)  Huntington  Ilarhor. — This  harbor  is  a  narrow  tidal  estuary 
extending  inland  from  Huntington  Bay,  I^ong  Island,  in  a  southerly 
direction  for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  \\  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of  the 
harbor. 

In  1872  the  first  project  was  adopted,  imder  which  in  1873  a  shoal 
at  the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long, 
130  to  150  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged 
up  to  the  town  landings,  at  a  total  cost  of  $22,500.  In  1884  this  chan- 
nel had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  and  100  feet  wide  up 
to  the  upper  wharves,  to  be  protected  bv  piling  if  neces.sarv.  Esti- 
mated cost,  $32,000. 

Up  to  June  30,  1905,  there  had  been  expended  on  this  project 
$32,000,  of  which  amount  $2,510.94  was  for  maintenance. 

The  present  project  is  completed,  except  as  to  the  dredging  or  pile 
construction  necessary  to  maintain  the  channel.  For  purposes  of 
maintenance,  the  channel  has  been  dredged  200  feet  wide  in  lieu  of 
pile  protection. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  is  esti- 
mated to  be  about  8  feet.  The  head  of  navigataon  is  at  a  causeway 
about  one-third  of  a  mile  above  Town  dock.  The  total  length  of 
navigable  channel  from  Huntington  Bay  to  the  causeway  is  about  2 
miles.    Mean  range  of  tide,  7.2  feet. 

The  commei'ce  of  the  harbor  consists  mainly  of  coal,  farm  produce, 
building  material,  and  miscellaneous  merchandise,  and  amounted  to 
23,584  tons,  valued  at  $473,109,  in  1897;  to  46.500  tons,  valued  at 
$605,000,  in  1899;  to  45,600  tons,  valued  at  $768,000,  in  1900;  to 
52,000  tons,  valued  at  $875,800,  in  1901;  to  66,000  tons,  valued  at 
$1,086,000,  in  1903;  and  to  94,950  tons,  valued  at  $2,818,250,  in  1904. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 


Digitized  by 


Google 


BIVEB  AND  HABBOR  IMPBOVEMENTS.  121 

For  detailed  description,  see  Report  of  the  Chief  of  Engineers  for 
1897,  pa^  1100  to  llO^.  A  sketch  of  the  upper  part  of  the  harbor  is 
printed  in  the  Annual  Report  for  1904;  page  1023. 

(d)  Glencove  Harbor. — ^This  harbor  is  a  small  tidal  inlet  on  the 
east  side  of  Hempstead  Harbor,  Long  Island.  Its  channel  is  about  2 
feet  deep  at  mean  low  water,  and  a  bar  at  the  entrance  has  a  foot  less 
of  depth.  Before  improvement,  vessels  waiting  for  tides  to  enter  the 
harbor  were  exposed  to  storms  from  the  north  and  noi'thwest.  Range 
of  tide,  7.7  feet. 

The  existing  project,  approved  August  11,  1888,  and  revised  June 
22, 1895,  provides  for  the  construction  of  a  breakwater  in  Hempstead 
Harbor,  extending  from  the  northwest  corner  of  (Jlencove  dock  west- 
southwestwardly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Glencove  Harbor.  The  breakwater  is  to  have  a  length  of 
2,000  feet  and  to  be  built  to  a  height  of  3  feet  above  high  water,  with 
a  top  width  of  5  feet.    Estimated  cost,  $l.sr),000. 

Up  to  June  30,  1905,  there  had  been  expended  in  carrving  out  the 
work  $69,000. 

The  breakwater  is  now  1,5(>4  feet  long,  3  feet  wide  on  top,  and  4 
feet  above  mean  high  water,  except  for  the  outer  200  feet,  which  is 
5  feet  wide. 

The  commerce  of  the  harbor  is  chiefly  coal,  grain,  building 
materials,  and  general  merchandise,  and  amounted  to  8,549  tons, 
valued  at  $40,515,  in  19W. 
This  improvement  has  no  immediate  effect  on  freight  rates. 
For  details  of  improvement,  see  Report  of  the  Chief  of  Engineers 
for  1897,  page  1103.  A  map  is  printed  in  Report  of  the  Chief  of 
Engineers  for  1889,  page  728. 

(e)  Flushing  Bay. — Flushing  Bay  is  on  the  north  .shore  of  Jjong 
Island,  about  14  miles  by  water  from  the  Battery,  New  York  City. 
The  bay  is  about  1  mile  wide  and  2  miles  long,  the  depth  in  the  origi- 
nal channel  being  not  much  greater  than  elsewhere  in  the  bay.  Before 
improvement,  the  controlling  depth  up  to  Flushing  was  3.9  feet,  mean 
low  water. 

The  existing  project,  approved  March  3,  1879,  and  modified  Sep- 
tember 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike 
4,663  feet  long  on  the  west  side  of  the  channel  to  protect  it  from 
filling,  and  for  making  and  maintaining  a  channel  (>  feet  deep  at  mean 
low  water  up  to  the  lower  bridge  at  Flushing.  Estimated  cost, 
$173,500. 

Up  to  June  30,  1905,  there  had  been  expended  on  this  improvement 
$123,000.  Expenditure  during  fiscal  year  was  for  office  expenses. 
During  progress  of  work  it  was  repeatedly  noces.sary  to  redredge 
.some  parts  of  the  channel,  so  that  it  is  not  possible  to  state  what  part 
of  above  sum  was  used  for  maintenance. 
No  work  was  carried  on  during  the  year. 

The  project  depth  of  6  feet  has  l)een  obtained,  but  the  present 
width  is  insufficient  for  the  needs  of  the  locality.  The  dike,  4,663 
feet  long,  is  in  bad  condition.  The  outer  part,  1,606  feet  long,  which 
was  left  partly  completed  in  1891,  has  since  been  nearly  destroyed 
by  storms  and  ice.     Further  work  on  the  dike  was  discontinued. 

The  head  of  navigation  is  1  mile  above  Strongs  Causeway.  The 
total  length  of  the  navigable  channel  is  about  h\  miles.  Mean  range 
of  tides,  7.1  feet. 
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The  maximum  draft  that  could  be  carried  June  30,  1905,  was 
estimated  to  be  about  7.5  feet  at  mean  low  water  from  East  River 
to  just  beyond  the  Main  Street  Railroad  Bridge. 

The  commerce  consists  chiefly  of  coal,  building  materials,  dye- 
woods,  and  miscellaneous  merchandise,  and  amounted  to  163,395 
tons,  valued  at  $1,449,438,  in  1897;  to  158,755  tons,  valued  at 
$1,534,937,  in  1899;  to  200,473  tons,  valued  at  $4,196,406,  in  1901; 
to  186,000  tons,  valued  at  $1,613,100,  in  1902;  to  110,100  tons,  valued 
at  $960,750,  in  1903 ;  and  to  142,996  tons,  valued  at  $2,599,488,  in  1904. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  description  of  improvement,  see  Report  of  the  Chief 
of  Engineers  for  1897,  page  1106.  A  map  is  printed  in  the  Report 
of  the  Chief  of  Engineers  lor  1903,  page  868. 

Report  of  the  examination  authorized  W  the  river  and  harbor  act 
approved  June  13,  1902,  was  submitted  January  15,  1904,  returned 
by  the  Board  of  Engineers  for  Rivers  and  Harbors  for  further  in- 
formation, which  was  furnished  Juno  21,  1904.  It  is  printed  in 
House  Document  No.  98,  Fifty-eighth  Congress,  third  session. 

(/)  Canarsie  Bay. — This  bay  forms  the  northwest  part  of  Jamaica 
Bay  at  Canarsie  Landing.  The  original  depth  from  the  landing  to 
Big  channel  was  4.2  feet,  and  to  Island  channel  1,3  feet  at  mean  low 
water. 

The  project  for  this  improvement,,  approved  June  14,  1880,  and 
subsequently  enlarged  in  1889  and  1896,  provides  for  the  construction 
of  two  dikes  and  dredging  between  them  where  necessary  to  secure 
a  channel  100  to  150  feet  wide  and  6  feet  deep,  connecting  the  steam- 
boat dock  at  Canarsie  with  Big  channel,  Jamaica  Bay;  also  for  a 
channel  4  feet  deep  and  about  50  feet  wide  running  in  a  south- 
westerly direction  from  Canarsie  Landing  to  Island  channel,  and  for 
a  channel  5  feet  deep  and  50  feet  wide  running  in  a  northwesterly 
direction  to  Gophel  channel.    Estimated  cost,  $88,000. 

Up  to  June  30,  1905,  there  had  been  expended  in  carrying  out  this 
improvement,  $69,872.36.  Expenditure  during  the  year  was  for 
dredging. 

The  head  of  navigation  is  at  Canarsie  Landing. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  7  feet  in  the 
main  channel,  and  is  estimated  to  be  about  2^  feet  in  the  West 
Branch  and  3  feet  in  the  East  Branch.  The  total  length  of  navi- 
gable channel  is  about  1  mile.    Mean  range  of  tides,  4.7  feet. 

The  commerce  of  Canarsie  is  mainly  building  materials,  ferti- 
lizers, fish,  and  coal,  and  amounted  to  50.000  tons,  valued  at  $427,375, 
in  1896;  to  450,000  tons,  valued  at  $2,000,000,  in  1901 ;  and  to  124,594 
tons,  valued  at  $1,861,008,  in  1904. 

The  commerce  in  Jamaica  Bay  has  been  greatly  benefited  by  the 
improvement  and  freight  rates  reduced. 

Details  as  to  this  improvement  may  be  found  in  Report  of  the 
Chief  of  Engineers  for  1897,  page  1114.  A  sketch  of  Canarsie  Bay 
is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1904,  page 
1026. 

(g)  Sag  Harbor. — ^This  harbor  lies  on  the  northern  shore  of  Long 
Island,  about  24  miles  west  of  Montauk  Point.    It  is  a  small  bay, 
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sheltered  \^y  Long  Island  on  the  south  and  west  and  partly  by  Shelter 
Island  on  the  north,  and  is  open  to  the  northeasterly  storms. 

The  project  adopted  June  13, 1902,  consists  in  constructing  a  break- 
water 3,180  feet  long -from  Conklin  Point,  at  an  estimated  cost  of 
$71,000. 

There  had  been  expended  on  this  improvement  on  June  30,  1905, 
$13,500.  The  expenditure  has  been  in  completing  the  portion  of 
breakwater  built  and  extending  it  584  feet  to  water  4  to  5  feet  deep. 
It  affords  protection  to  small  boats  of  light  draft,  but  will  not  be  of 
much  benefit  to  commerce  until  extended  into  the  deeper  part  of  the 
harbor. 

The  maximum  draft  that  can  be  carried  through  the  harbor  up  to 
the  wharves  is  about  12  feet.    The  mean  range  of  tide  is  2.5  feet. 

This  work  is  not  advanced  to  a  state  neces.sary  to  affect  freight 
rates. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
age  1451.  A  sketch  of  the  harbor  is  printed  in  the  Report  of  the 
'hief  of  Engineers  for  1903,  page  870. 

The  commerce  of  the  harbor,  mainly  in  general  merchandise  and 
fruits  and  farm  products,  amounted  to  3,454  tons,  valued  at  $187,015, 
in  1904. 

July  1,  1904,  balance  unexpended $22,108.  f56 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 19U5.    (12.  .'lUO,  UO 

Recovered  on  bond  of  I'eter  Lynam,  failing  contractor 2,290.00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 2,400.00 

89,304.60 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $17,061.72 

For  maintenance  of  Improvement 119.  30 

17, 181. 02 

July  1,  1905,  balance  unexpended 72, 123.  64 

July  1.  1905,  outstanding  liabilities— 174.  C9 

July  1,  1905,  balance  available 71, 94a  95 

Amount  (estimated)  required  for  completion  of  existing  project 258,000.00 

(See  Appendix  E  6.) 

7.  East  River  and  Hell  Gate,  New  York. — East  River,  a  tidal  strait 
separating  New  York  City  from  Long  Island,  extends  from  the  Bat- 
tery to  Tlirogs  Neck,  a  distance  of  about  16  miles.  In  its  original 
condition  it  was  obstructed  by  rocks  and  reefs,  especially  in  the  part 
known  as  Hell  Gate. 

The  improvement  of  this  waterway  was  commenced  in  1852,  under 
a  project  prepared  in  1848,  which  contemplated  the  removal  of  rocks 
at  Hell  Gate  and  Diamond  reef. 

The  amount  expended  under  this  project  was  $33,861.59. 

The  existing  project  for  improvement,  adopted  in  1868  and  modi- 
fied in  1870, 1874, 1884, 1889, 1891,  and  1899,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  between  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal 
currents.    The  cost  of  the  work  was  estimated  at  $5,639,120. 
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The  amount  expended  in  carrying  out  this  project  to  the  cjose  of  the 
fiscal  year  ending  June  30;  1905,  was  $4,728,382.86,  no  portion  of 
which  was  applied  to  maintenance. 

This  expenditure  has  re.sulted  in  the  removal  to  the  contemplated 
depths  of  Diamond  reef,  reef  off  Diamond  reef,  Coenties  reef.  Pil- 
grim rock,  Charlotte  rock,  Hallets  Point,  Ways  reef,  Shell  Drake, 
Scaly  rock,  reef  at  Middle  Ground  off  Sunken  Meadow,  North 
Brother  Island  reef,  reef  off  Baretto  Point,  Twenty-sixth  Street  reef, 
Man-o'-War  rock.  Third  Street  reef,  and  in  the  partial  removal  of 
Battery  reef,  reef  off  South  Ferry  slips.  Shell  reef.  Ferry  reef  off 
Thirty-fourth  street,  Middle  reef,  including  Flood  rock.  Gridiron, 
Hen  and  Chickens,  and  Negro  Heads,  Fiying  Pan,  and  Pot  rocks. 

A  maximum  draft  of  20)  feet  could  be  carried  at  mean  low  ■water, 
June  30,  1005,  through  the  main  channel  from  the  Battery  to  Long 
Island  Sound,  The  total  length  of  the  waterway  is  about  16  miles 
and  it  is  navigable  throughout.  The  range  of  tide  south  of  Hell 
Gate  is  from  4^  to  5  feet,  and  east  of  it  from  5  to  7  feet. 

The  traffic  on  East  River  is  very  great  and  is  intimately  connected 
with  that  of  New  York  Harbor  proper.  It  is  impracticable  to  show 
what  proportion  belongs  to  the  East  River,  especially  as  the  heaviest 
coastwise  traffic  passing  through  this  waterway  is  carried  on  in  ves- 
sels Wliich  do  not  enter  or  clear  at  the  custom-house. 

This  being  a  connecting  water,  most  of  the  freight  carried  is  not 
local,  and  for  that  reason  its  effect  on  freight  rates  can  not  be 
determined. 

Detailed  descriptions  of  the  locality,  projects,  and  work  done  are 
printed  in  the  Reports  of  the  Chief  of  Engineers  for  1868,  page  741 ; 
for  1874,  Part  2,  page  164,  and  for  1897,  page  1026. 

.Tuly  1,  1904,  balance  unexpended |8,  894.  90 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  200, 000.  00 
Received  from  sale  of  condemned  property 1,326.  00 

210, 220.  80 
June  30,  190!),  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         3,927. 96 

July  1.  1905.  balance  unexpended 206,292.84 

July  1,  1905,  outstanding  liabilities , 257.  m 

July  1,  1905,  balance  available 206, 035.  26 

Amount  (estimated)  required  for  completion  of  existing  project 705,  77&  55 

(See  Appendix  E  7.) 

8.  Ilarlem  River,  New  York. — The  Harlem  River  and  Spuyten 
Duyvil  Creek,  both  included  in  the  improvement,  are  two  waterways 
w^hich  join  at  Kingsbridge,  N.  Y.,  and  separate  Manhattan  Island 
from  the  mainland.  The  narrow  channel  at  their  junction  was  ob- 
structed by  a  ledge  of  rocks  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of 
10  feet  from  the  East  River  to  Morris  dock,  except  at  Highbridge, 
where  it  was  only  6  feet.  From  Morris  dock  to  t  ordham  Landing 
there  was  a  crooked  channel  7  feet  deep,  and  above  the  latter  place 
the  river  could  be  used  only  by  the  smallest  class  of  vessels. 

Spuyten  Duyvil  Creek,  from  Kingsbridge  to  the  Hudson,  had  a 
depth  of  4  feet. 
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The  original  project  for  improvement,  adopted  in  1874,  provided 
for  the  removal  of  old  bridge  piers,  Candle  Factory  reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  12  feet,  the 
cost  of  the  work  being  estimated  at  $167,875.56.  In  furtherance  of 
this  project  $21,000  was  expended. 

The  existing  project,  adopted  June  18,  1878,  and  modified  October 
7,  1886,  provides  for  a  contmuous  channel  400  feet  wide  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  just  north  of 
Highbridge,  where  the  width  was  made  375  feet,  and  the  rock  cut 
through  Dyckmans  Meadow,  where  the  width  was  reduced  to  350 
feet  and  the  depth  increased  to  18  feet.  The  cost  of  the  work  was 
estimated  at  $2,700,000. 

The  amount  expended  in  carrying  on  the  work  under  the  existing 
project  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was 
$1,320,000. 

Expenditure  during  the  fiscal  year  was  for  removing  oljstructions 
at  Fourth  Avenue  Bridge. 

On  June  30,  1905,  there  was  a  continuous  channel  from  the  East 
River  to  the  Hudson  River,  with  a  least  width  of  150  feet  and  a  least 
depth  of  15  feet  at  mean  low  water.  The  total  length  of  the  water- 
way is  about  8  miles,  and  it  is  navigable  throughout.  The  range 
of  tides  in  Harlem  River  varies  from  5.5  feet  at  Third  Avenue  Bridge 
to  3.8  feet  at  the  mouth  of  Spu3rten  Duyvil  Creek. 

The  commerce  of  this  river,  which  is  general  in  character,  amounted 
to  7,533,594  tons,  valued  at  $203,707,376,  in  1895 ;  to  6,910,386  tons, 
valued  at  $282,186,100,  in  1903,  and  to  9,130,763  tons,  valued  at 
$231,384,004,  in  1904. 

The  greater  part  of  this  is  handled  by  the  New  York,  New  Haven 
and  Hartford  Railroad  Company,  principally  on  the  lower  part  of 
the  river,  and  therefore  can  not  be  considered  as  bearing  on  the  gen- 
eral improvement. 

For  detailed  descriptions  see  Reports  of  the  Chief  of  Engineers  for 
1887,  pages  665-689,  and  1897,  page  1019  et  seq. 

The  effect  of  the  improvement,  according  to  the  best  information 
available,  is  that  some  reduction  has  been  made  in  freight  rates,  but 
the  principal  benefit  derived  has  been  in  the  way  of  increased  facili- 
ties for  handling  shipments,  which  make  a  material  saving  in  the 
cost  of  transportation. 

July  1,  1904.  balance  unexpended |1,  717. 54 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 7.5. 000. 00 

76,  717.  54 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  1.  717.  ."U 

July  1,  1905,  balance  unexpended 7.5,000.00 

July  1,  1905,  outstanding  liabilities 3.  .50 

July  1,  1905,  balance  available 74, 996.  ,50 

Amount  (estimated)  required  for  completion  of  existinf;  project-.  1,305,000.00 
(See  Api)endix  E  8.) 

9.  Newtown  Creek,  New  York. — ^This  creek,  and  inlet  of  the  East 
River,  extending  inland  between  Kings  and  Queens  counties,  N.  Y., 
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for  a  distance  of  about  4  miles,  had  a  natural  depth  varying  from  12| 
feet  at  the  mouth  to  4  feet  at  the  head  of  navigation. 

The  original  project,  adopted  in  1880  and  modified  in  1884,  pro- 
vided for  a  channel  240  feet  wide  and  21  feet  deep  from  the  mouth  to 
the  Vernon  Avenue  Bridge,  thence  to  the  head  of  navigation  on  both 
branches  for  channels  decreasing  from  175  to  100  feet  in  width  and 
from  18  to  10  feet  in  depth.  The  cost  of  the  work  was  estimated  at 
$255,500.    In  carrying  out  this  project  $197,600  was  expended. 

The  existing  project,  adopted  June  3,  1896,  is  to  secure  a  uniform 
channel  125  feet  wide  and  18  feet  deep  from  the  East  River  to  the 
head  of  navigation  at  Metropolitan  avenue,  at  an  estimated  cost  of 
$450,000.    This  estimate  was  subsequently  reduced  to  $213,000. 

The  amount  expended  in  carrying  out  this  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1905,  was  $213,400,  of  which 
$14,792.61  was  for  maintenance. 

Under  the  present  project  the  channel  has  been  completed,  with  the 
exception  of  the  removal  of  some  bowlders  recently  found  near  its 
edge.  Dredging  for  maintenance  will  be  necessary  from  time  to 
time.     . 

The  head  of  navigation  in  each  branch  is  at  the  Metropolitan  Ave- 
nue Bridge. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  was  18  feet.  The  total  length  of  navigable  channel  is 
about  4  miles.    The  mean  range  of  tide  is  about  4i  feet. 

The  commerce,  consisting  diiefly  of  coal,  building  materials,  oil, 
ores,  general  merchandise,  etc.,  amounted  to  2,675,025  tons,  valued  at 
$90,535,640,  in  1903,  and  to  3,771,726  tons,  valued  at  $108,313,377,  in 
1904. 

Freight  rates  have  been  greatly  reduced  as  a  result  of  this  im- 
provement. 

Detailed  descriptions  of  this  improvement  are. printed  in  the  Re- 
ports of  the  Chief  of  Engineers  for  1896,  pages  760-761,  and  1900, 
page  1411.  A  sketch  of  tlie  locality  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1904,  page  1034. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005-  ?5, 000.  00 
July  1,  1905,  balance  unexpended .5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 14,  792.  61 

(See  Appendix  E  9.) 

10.  Browne  Creek,  New  Yorh. — This  is  a  narrow  stream  which 
empties  into  Great  South  Bay,  Long  Island,  near  Browns  Point.  It 
had  originally  a  depth  of  from  1  to  3  feet  at  low  water,  a  bar  at  the 
mouth  having  less  than  1  foot. 

The  project  for  improvement  approved  September  19,  1890,  pro- 
vides for  a  channel  100  feet^wide  and  4  feet  deep,  to  extend  from 
deep  water  in  the  bay  up  to  Sa.yville  highway  bridge,  and  to  be  pro- 
tected at  the  entrance  by  jetties  on  both  sides.  Estimated  cost, 
$46,000. 

Up  to  June  30, 1905,  there  had  been  expended  on  this  improvement 
$28,000,  of  which  $3,000  was  for  maintenance. 

The  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long, 
both  with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both 
partly  covered  at  the  shore  end  by  accretion.  They  are  in  bad  condi- 
tion.   The  dredged  channel  is  3,200  feet  long,  with  a  depth  of  4  to  8 
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feet  at  mean  low  water  and  width  of  100  feet.  Shoaling  has  taken 
place  at  end  of  jetties. 

No  work  was  in  progress  during  the  past  year. 

The  head  of  navigation  is  at  the  Say ville  highway  bridge,  about  IJ 
miles  from  the  mouth. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  at 
mean  low  water  on  June  30, 1905,  was  4  feet,  except  at  mouth,  where 
considerable  shoaling  is  reported.    Mean  range  of  tides,  1  foot. 

Great  benefit  has  resulted  from  the  improvement  to  the  fishing  peo- 
ple in  this  locality  in  providing  a  harbor  of .fefuge  for  small  boats. 

The  commerce  consists  mainly  of  coal,  building  materials,  and  fish, 
and  amounted  to  10,700  tons,  valued  at  $213,800  in  1898;  to  11,642 
tons,  valued  at  $251,350  in  1899;  to  17,025  tons,  valued  at  $454,500 
in  1901;  to  17,630  tons,  valued  at  $299,300  in  1902;  to  20,380  tons, 
valued  at  $609,450  in  1903,  and  to  24,000  tons,  valued  at  $807,075  in 
1904. 

This  is  mainly  a  harbor  of  refuge,  and  the  improvement  has  had  no 
appreciable  effect  on  freight  rates. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1897,  page  1111,  and  for  1900,  page  1417.  A  sketch  of 
the  creek  is  printed  in  Beport  of  the  Chief  of  Engineers  for  1894, 
page  710. 

Amount  appropriated  bj  river  and  harbor  act  approved  March  3, 1005.    f3, 000.  00 
July  1,  1905,  balance  unexpended 3,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

(See  Appendix  E  10.) 

a.  Great  South  Bay,  New  York. — ^The  first  project,  approved  Sep- 
tember 19,  1890,  provided  for  the  improvement  of  the  Patchogue 
River,  a  small  inlet  extending  from  Great  South  Bay,  Long  Island,  to 
the  village  of  Patchogue.  This  stream  had,  before  improvement,  a 
depth  of  2  feet.  The  project  provided  for  a  channel  about  5,000  feet 
long,  60  feet  wide,  and  6  feet  deep,  to  be  protected  at  its  mouth  against 
westerly  storms  by  a  jetty  1,700  reet  long.    Estimated  cost,  $40,000. 

On  June  30,  1902,  there  had  been  expended  on  this  work  $40,000, 
and  the  project  was  completed. 

The  present  project,  approved  June  13,  1902,  provides  for  dredg- 
ing a  cnannel  from  Fire  Island  Inlet,  which  connects  Great  Souui 
Bay  with  the  ocean,  to  Patchogue,  on  Patchogue  River.  From  the 
inlet  to  the  central  basin  in  Great  South  Bay  the  channel  is  to  be  10 
feet  deep  at  mean  low  water  and  200  feet  wide.  From  the  central 
basin  to  Patchogue  the  channel  is  to  be  8  feet  deep  and  100  feet  wide 
at  mean  low  water.  Estimated  cost  $66,000,  and  $2,000  annually  for 
maintenance. 

There  had  been  expended  in  carrying  on  the  work  of  the  existing 

Sroject  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  $57,241.87. 
Ixpenditure  during  the  fiscal  year  was  for  dredging  and  for  survey 
to  locate  fish  pounds  obstructing  navigation. 

The  present  project  is  completed  except  at  bars  A  and  B.  An 
injunction  prevented  the  work  lieing  brought  to  a  conclusion. 

The  head  of  navigation  in  Patchogue  River  is  at  a  fixed  bridge  at 
Division  street,  Patchogue.    The  total  length  of  navigable  channel 
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from  Fire  Island  Inlet  to  Patchogue  is  about  17^  miles,  and  to  Belle- 
port  22  miles. 

The  maximum  uraft  that  could  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  channel  from  Fire  Island  Inlet  to  central  basin 
was  9.5  feet,  and  from  central  basin  to  Patchogue  6.5  feet.  Mean 
ranee  of  tides,  1  foot. 

The  commerce  consists  mainly  of  coal,  lumber,  and  fish.  It 
amounted  to  255,200  tons,  valued  at  $3,702,000,  in  1898;  to  266,800 
tons,  valued  at  $3,808,500,  in  1899;  to  274,100  tons,  valued  at 
$3,919,000,  in  1900;  to  281,300  tons,  valued  at  $4,025,000,  in  1901;  to 
257,500  tons,  valued  at  $4,000,000,  in  1902 ;  to  258,500  tons,  valued  at 
$3,995,000,  in  1903;  and  to  257,879  tons,  valued  at  $4,037,130,  in  1904. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rat<?s  since  the  channel  has  been  deepened. 

For  details  as  to  improvement  see  Patchogue  River,  Reports  of  the 
Chief  of  EngineecB  for  1897,  page  1108,  and  1901,  page  1249.  A 
sketch  is  printed  in  Reports  of  the  Chief  of  Engineers  for  1903,  page 
876. 

July  1,  1904,  balance  unexpended $16,783.19 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

18, 783. 19 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         8, 025. 06 

July  1,  1905,  balance  unexpended 10,  758. 13 

July  1,  1905,  outstanding  liabilities 594.50 

July  1,  1905,  balance  available -■-     10,163.63 

(See  Appendix  E  11.) 

12.  Hudson  Rirer,  New  York. — The  portion  of  this  river  which  is 
now  under  improvement  is  the  stretch  beginning  at  the  State  dam  at 
Troy  and  extending  downstream  to  Coxsackie,  a  distance  of  28  miles. 
In  its  natural  condition  the  channel  was  narrow  and  crooked,  with  a 
navigable  depth  of  4  feet  Ixjtween  the  State  dam  and  Albany,  of  7^ 
feet  between  Albany  and  New  Baltimore,  of  11  feet  between  New 
Baltimore  and  Coxsackie,  and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified 
in  1852  and  again  in  1866,  had  for  its  object  the  securing  of  a  navi- 
gable channel  of  sufficient  width  and  9  feet  deen  between  Troy  and 
Albany  and  11  feet  deep  between  ,\lbany  and  New  Baltimore.  In 
carrying  out  this  work  $1,667,938  was  expended!. 

The  existing  project,  approved  Julv  13,  1892,  for  which  a  revised 
estimate  was  suomitted  to  Congress  February  1,  1898,  and  adopted 
March  3,  1899,  provides  for  a  12-foot  channel  150  feet  wide  from  the 
State  dam  to  the  foot  of  Jacob  street,  Troy,  thence  gradually  increas- 
ing in  width  to  400  feet  at  the  foot  of  Broadway,  Troy ;  thence  400 
feet  wide  to  Coxsackie.    This  work  was  estimateJi  to  cost  $4,343,863. 

The  amount  expended  on  the  work  under  this  project  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  was  $3,283,581.67,  of  which 
$230,350.24  was  applied  to  maintenance  of  improvement. 

In  the  item  making  appropriation  for  this  improvement  the  river 
and  harbor  act  of  March  3, 1905,  provides  that  $85,000  of  the  amount 
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I        appro]>riat«d.  or  so  much  thereof  as  may  be  necessary,  may,  in  the 

J        discretion  of  the  Secretary'  of  War,  be  expended  for  the  removal  of 

^        Stonehou«e  bar,  opposite  Kew  Baltimore;  and  not  exceeding  $10,000 

f         is  MUthorized  to  be  expended  in  providing  a  channel  of  access  to  the 

/  bMrbor  at  Tarrrtown,  N.   Y.,  in  accordance  with  plan  presented  in 

r  the  Annuai  Beport  of  the  Chief  of  Engineers  for  loioO,  page  1520. 

(See  Tarrjtowii  Harbor,  New  York,  p.  133,  herewith.) 

The  said  act  also  authorizes  and  directs  the  Secretary  of  War  to 
cause  an  examination  to  be  made  of  the  existing  stone  pier  at  Pier- 
roont  with  a  vie\F  to  determining  whether  the  same  should  be  re- 
moved in  the  interest  of  navigation. 

The  result  of  the  alxjve  expenditure  has  been  to  provide  a  channel 
11  feet  deep,  .nowhere  less  than  00  and  generally  180  to  320  feet  wide, 
from  Goxsackie  to  the  foot  of  Broam\-ay,  Troy,  N.  Y.,  except  at 
Stonehouse  Bay  and  Bath  Cross-over,  where  the  depth  had  decreased 
to  10..5  and  10  ft»et,  respectively,  and  a  depth  of  10  feet  for  a  width  of 
60  feet  from  Broadway,  Troy,  to  within  500  feet  of  the  State  dam. 
()n  the  miter  sill  of  tlie  Sloop  lock  connecting  the  slack  water  above 
the  State  dam  Avith  tlie  tidal  water  of  the  river,  the  depth  is  only  4.5 
f«et.  The  decreatse  in  navigable  depth  was  due  to  naUiral  shoaling, 
there  having  been  no  dredging  excejrt  at  Mulls  Crossover.  The  head 
6f  navigation  for  the  tidal  portion  of  the  river  is  at  the  State  dam. 

The  benefits  to  the  work  already  done  is  shown  by  change  which 
has  been  made  by  the  towing  lines,  which  formerly  broke  up  the 
large  tows  below  the  bridges  at  Albany,  but  now  takes  them  through 
to  the  locks  at  Xroy  with  the  heavy-draft  boats,  in  considerably  less 
time  than  formerly. 

The  total  length  of  navigable  channel  under  improvement  in  the 
Hudson  River  is  28  miles.  The  maximimi  draft  that  could  be  carried 
June  30.  1905,  at  mean  low  water  was  10  fwt  from  a  point  500  feet 
from  the  Sloop  lock  to  Coxsackie.  The  range  of  tides  varies  in  dry 
seasons  from  2.55  feet  at  State  dam,  to  2.84  feet  at  Albany,  to  3.69 
feet  at  Coxsackie. 

The  result  of  the  expenditures  has  been  to  nearly  complete  the  work 
of  putting  in  good  order  the  old  pile  dikes  which,  owing  to  age  and 
ice,  had  so  far  deteriorated  that  they  were  of  little  service  as  training 
works.  There  still  remains  a  large  amount  of  dike  work  to  be  done 
before  it  can  be  expected  that  the  river  will  maintain  the  depth  of 
12  feet  at  mean   low^   water  without  having  to  resort  to  dredging 

periodically.  .... 

The  commerce  within  the  hmits  of  the  unprovenients  now  m 
progress  amounted  to  3,513,545  tons,  valued  at  $ir)0,8!)3,030.41,  in 
1904,  and  consists  principally  of  grain,  fuel,  lumber,  building  ma- 
terial, and  ice. 

The  effect  of  the  improvement  has  been  to  decrease  freight  rates 
ance  the  channel  has  been  improved. 

EHO  1905  M -O 
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July  1,  1901,  balance  unexpended $104,455.06 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 203. 300. 00 

307,765.06 
June  30,  1005,  amount  exi)ended  during  flacal  year : 

For  works  of  improvement $74,570.18 

For  maintenance  of  improvement 9,048.50 

84, 524.  77 

July  1,  1905,  balance  unexpended 223,230.29 

July  1,  1005.  outstanding  liabilities 14,957.30 

July  1,  1905,  balance  available 208,272.99 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6,479.  24 

Amount  (estimated)  required  for  completion  of  existing  project 1,067,406.68 

(See  Appendix  E  12.) 

13.  Saugerlien  Harbor,  Netc  York. — Saucerties  Harbor  is  the  name 
applied  to  the  mouth  of  Esopus  Creek,  whidi  empties  into  the  Hudson 
liiver  from  the  west,  about  100  miles  above  New  York  City,  which 
<:reek  is  navigable  at  high  water  for  a  distance  of  about  6,000  feet 
from  deep  water  in  the  Hudson  River.  Above  the  steamboat  land- 
ing, which  is  a  distance  of  about  4,500  feet  from  deep  water,  there  is 
little  traffic. 

The  original  depth  over  the  bar  was  3  feet  at  mean  low  water,  which 
had  been  increased  to  7  feet  by  dredging  done  by  the  State  of  New 
York  in  1885-86. 

The  original  project,  which  contemplated  securing  a  permanent 
channel  7  leet  deep  at  mean  low  water  and  100  feet  wide,  at  an  esti- 
mated cost  of  $62,000,  was  adopted  in  1884,  modified  in  1887,  and  com- 
pleted in  1892,  with  an  expenditure  of  $42,000.  To  June  30,  1902, 
$15,000  had  been  expended  for  maintenance. 

The  existing  project,  which  contemplates  a  channel  12  feet  deep  at 
mean  low  water  and  200  feet  wide  from  the  channel  of  the  Hudson 
River  to  the  steamboat  landing,  at  an  estimated  cost  of  $44,685,  with 
an  annual  expenditure  of  $2,500  for  maintenance,  was  adopted  June 
13,  1902. 

The  river  and  harlM)r  act  of  March  3,  1905,  authorizes  the  Chief  of 
Engineers,  upon  application,  to  permit  Ihe  extension  of  the  channel 
from  the  point  at  which  the  present  project  terminates  up  to  a  point 
600  feet  below  the  dam  in  Esopus  Creek,  provided  the  plan  or  im- 
provement is  first  submitted  to  and  approved  by  him,  and  that  no  part 
of  the  appropriation  made  by  said  act  shall  be  expended  therefor. 

The  amount  exj)ended  under  the  existing  project  up  to  June  30, 
1905,  was  $23,216.32,  of  which  $17,884.47  was  applied  ttf  maintenance. 

This  expenditure  has  resulted  in  the  removal  of  a  portion  of  a  dan- 
gerous reef  of  rock,  a  continuation  of  Barclays  Point,  to  the  depth  of 
12  feet,  and  the  partial  restoration  of  the  channel  above  the  reef  to  a 
depth  of  9  feet,  where,  owing  to  the  bi-eaking  of  the  dam  a  short  dis- 
tance above  the  head  of  navigation  in  the  summer  of  1902,  and  the 
consequent  release  of  a  large  quantity  of  mud  and  silt  retained  by  it, 
the  chanrel  had  been  reduced  in  width  and  depth  so  as  to  be  prac- 
tically closed  to  the  navigation  of  large  boats,  and  the  relief  of  navi- 
gation along  the  wharves  on  the  north  side  of  the  channel,  where  ex- 
tensive shoaling  has  taken  place,  apparently  as  the  result  of  the 
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remoral  of  the  rock  off  Barclays  Point.  The  head  of  navieation  is  at 
a  point  about  600  feet  below  the  dam.  The  total  length  of  navigable 
cjunnel  is  about  1^  miles. 

The  maxiniuni  draft  at  mean  low  water  that  could  be  carried  June 
30,  1905,  was  8  feet  for  a  minimum  widtli  of  60  feet.  The  mean  rise 
and  f&U  of  tides  is  about  4  feet. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of  the 
benefit.s  already  derived  from  the  improvement. 

The  cotomerce  consists  mainly  of  biuestone,  coal,  building  material, 
and  general  merchandise,  and  amoimted  to  67,473  tons  in  11)01,  ()(),.500 
tons  in  1902.  112,677  tons  in  1903;  and  113,200  tons,  valued  at 
¥18^32.195,  in  1904. 

The  effect  of  the  improvement,  according  to  the  best  information 
available,  is  to  reduce  freight  rates  during  the  season  of  navigation. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engmeers  for  1895,  page  910,  and  1900,  pages  1518-1520.  A  sketch 
is  printed  in  Beport  of  the  Chief  of  Engineers  for  1901,  page  1046. 

July  1,  1904.  balance  unexpended $4. 421.  SI 

Amount  an>ropriated  by  river  and  harbor  act  approved  March  3, 1905-      5, 0(K».  00 

9. 421. 81 
June  30,  1905,  amount  exjiended  during  fiscal  year,  for  matiitcnancc 
of  improTement 4,  C38. 13 

Jnly  1,  1905,  balance  unexpended 4.783.08 

July  1,  1905,  ontatanding  Uabilltles 18. 4:{ 

Jnly  1,  1905.  balance  available 4,  7(15.  2.5 

Amoont  (estimated)  required  for  completion  of  existing  project 19,085.00 

(See  Appendix  E  13.) 

14-  Uarhors  at  Rondaut  and  Peekskill,  N.  Y. — {a)Rondoiit  Jlar- 
hor. — ^This  harbor  is  at  the  mouth  of  Roudout  Creek,  which  cinj)ties 
into  the  Hudson  River,  on  its  west  shore,  90  miles  above  New  i  ork 
City.  The  creek,  which  is  navigable  to  Eddyville,  3  miles  from  its 
mouth,  was  the  most  easterly  section  of  the  Delaware  and  Hudson 
Canal  until  that  waterway  was  abandoned  several  years  ago. 

The  original  depth  before  the  improvement  was  begun,  which  was 
the  result  of  work  of  private  parties,  was  7  feet  at  mean  low  water. 

The  original  project,  which  contemplated  securing  a  channel  14 
feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  estimated  cost 
of  $172,500,  was  adopted  June  10,  1872,  and  was  completed  in  1880  at 
a  total  cost  of  $90,000. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  was  $125,300,  oi  which  $35,300  was  for  main- 
tenance. 

The  result  of  the  above  expenditure  is  a  channel  11.5  feet  deep  at 
mean  low  water  and  not  less  than  100  feet  wide  from  deep  water  in 
the  Hudson  River  to  the  westerly  end  of  the  dikes. 

Owing  to  a  bad  breaking  up' of  the  ice  this  past  spring,  or  some 
onknown  cause,  there  has  been  a  very  serious  shoaling  between  the 
south  and  north  dikes,  quite  a  deep  hole  having  been  scoured  at  the 
ODter  end  of  the  south  dike,  which  has  weakened  that  structure  for 
about  50  feet.  The  shoal  east  of  the  outer  end  of  the  south  dike, 
ffhich  was  removed  by  the  dredging  in  1904,  has  started  to  form 
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again,  but  at  present  is  not  a  serious  obstruction,  though  it  may  be 
before  another  year. 

The  head  of  navigation  is  at  Eddyville.  The  total  length  of  navi- 
gable channel  is  3  miles. 

The  maximum  draft  that  could  be  carried  through  the  dikes  June 
30,  1905,  was  11.5  feet  at  mean  low  water,  with  a  width  of  channel 
of  100  feet.    The  mean  rise  and  fall  of  tides  is  4  feet. 

The  commerce,  which  is  mainly  fuel,  bluestone,  cements,  and  gen- 
eral merchandise,  amounted  to  $1,460,000  tons;  estimated  value,  $41,- 
065,000  in  1904. 

The  effedt  of  the  improvement  is  to  keep  freight  rates  down  during 
the  season  of  navigation. 

(6)  Peekskill  Harbor. — ^This  harbor  is  an  indentation  on  the  east- 
em  shore  of  the  Hudson  River,  about  46  miles  above  New  York  City, 
and  was  a  flat  about  3,500  feet  wide,  extending  from  the  shore  to  the 
deep-water  channel  of  the  Hudson  River,  with  a  depth  of  water  over 
it  of  about  5  feet  at  mean  low  water,  except  near  the  shore,  where  it 
was  about  6  feet  deep. 

The  original  project  for  improvement,  which  provided  for  a 
dredged  channel  10  feet  deep  at  mean  low  water  and  100  feet  wide 
from  deep  water  in  the  Hudson  River  north  of  the  village  to  deep 
water  south  of  it,  following  generally  the  contour  of  the  shore,  at  an 
estimated  cost  of  $50,000,  was  adopted  June  3,  1896,  and  was  com- 
pleted in  1899  at  a  cost  of  $19,400. 

The  amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 
1905,  was  $23,000,  of  which  $3,500  was  applied  to  maintenance. 

No  work  was  done  during  the  past  fiscal  year,  as  the  channel  pre- 
viously dredged  has  maintained  its  depth  and,  approximately,  its 
width,  so  that  on  June  30,  1905,  a  maximum  draft  of  10  feet  can  be 
carried  through,  with  a  minimum  width  of  channel  of  70  feet. 

The  result  of  a  survey  made  in  June,  1905,  was  to  show  that  though 
the  dredged  channel  has  filled  up  somewhat  along  the  dock  front 
of  PeeksKill  it  is  in  good  condition  and  in  no  immediate  need  of 
dredging. 

The  total  length  of  navigable  channel  is  about  If  miles.  Mean  rise 
and  fall  of  tide  is  about  3  feet. 

The  commerce,  which  is  mainly  general  merchandise,  building 
material,  and  fuel,  amounted  to  81,265  tons;  estimated  value,  $3,751,- 
985.61,  in  1904. 

The  effect  of  the  improvement  during  the  season  of  navigation  is  to 
lower  freight  rates. 

July  1.  1904,  balance  unexi)ended 14,605.23 

Amount  appropriated  by  river  and  harbor  act  approval  March  .S,  IIWS.     17, 500. 00 

22, 105.  23 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  Improvement 4,605.23 

July  1,  1905,  balance  unexpended 17,500.00 

July  1,  1905,  outstanding  liabilities 115.29 

July  1,  1905,  balance  available 17,384.  71 

(See  Appendix  E  14.) 
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15.  Wappinger  Creek,  New  York. — Wappinger  Creek  is  a  small 
stream  -which  empties  into  the  Hudson  River  from  the  east,  about 
one-half  mile  below  the  village  of  New  Hamburg,  N.  Y.,  is  navigable 
from  its  mouth  for  a  distance  of  about  2  miles,  to  the  works  oi  the 
Dutchess  Company,  which  is  located  just  below  the  falls  and  at 
the  head  of  navigation.  The  entrance  to  the  creek  is  through  a  draw- 
bridge, over  which  passes  the  New  York  Central  and  Hudson  River 
Railroad,  with  one  opening  of  26  feet  clearance  and  about  4  feet  clear 
head  room  at  mean  low  water,  under  fixed  spans.  The  original  depth 
in  the  channel  did  not  exceed  6  feet,  and  the  width  varied  from 
25  to  75  feet. 

The  original  project  for  improvement,  which  contemplated  a  chan- 
nel 8  feet  deep  at  mean  low  water  and  80  feet  wide,  at  an  estimated 
cost  of  $13,000,  was  adopted  September  19,  1890,  and  was  completed 
April  30,  1892. 

The  amount  expended  to  June  30, 1905,  was  $14,500,  of  which  $1,500 
was  applied  to  maintenance.  The  result  of  the  expenditure  during 
the  past  fiscal  year  was  to  restore  the  channel  to  the  depth  of  8  feet 
for  a  width  oi  30  feet  for  about  three-fourths  of  a  mile  from  the 
head  of  navigation. 

The  greatest  draft  that  can  be  carried  at  mean  low  water  from 
deep  water  in  the  Hudson  River  to  the  head  of  navigation  is  6.5 
feet,  with  a  minimum  width  of  channel  of  20  feet. 

The  mean  rise  and  fall  of  tides  at  the 'mouth  of  the  creek  is  about 
3.3  feet. 

The  commerce,  consisting  principally  of  cotton  goods,  clothing, 
building  material,  and  fuel,  etc.,  amounted  to  56,927  tons  in  1904, 
the  estimated  value  being  $7,955,975. 

The  traffic  in  the  creek  is  mainly  for  the  benefit  of  the  print  works 
at  the  head  of  navigation.    Its  effect  is  to  reduce  the  freight  rates. 

Details  in  reference  to  this  work  appear  in  the  Report  of  the  Chief 
of  Engineers  for  1893,  pages  1024-1025.  A  sketch  is  printed  in  the 
Report  of  the  Chief  of  Engineers  for  1904,  page  1051. 

July  1,  1904,  balance  unexpended $1,342.07 

Amount  appropriated  by  river  and  barlKtr  act  approved  Marcb  3, 1905.      3, 000.  00 

4. 342.  07 
Jnne  30,  1906,  amount  expended  during  fiscal  year,  for  rualDtenance 
of  improvement 1,342.07 

July  1,  1905,  balance  unexpended 3,000.00 

Jnly  1,  1905,  outstanding  liabilities _ 57.90 

July  1,  1905,  balance  available 2,942.10 

(See  Appendix  E  15.) 

16.  Tarn/town  Harbor,  New  York. — ^This  is  a  new  work.  The  plan 
for  improvement  adopted  by  the  river  and  harbor  act  of  March  3,1905, 
provides  for  dredging  a  channel  along  the  wharf  front  of  the  harbor 
and  connecting  it  north  and  south  with  deep  water  in  Hudson  River, 
the  said  channel  to  have  a  depth  of  12  leet  with  a  width  of  150 
feet  along  the  wharf  front  and  a  width  of  100  feet  in  the  northerh' 
and  southerly  connections  with  the  Hudson  River.  The  estimatecl 
cost  of  this  work  is  $26,000,  and  $1,000  or  $2,000  biennially  for 
maintenance. 
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The  project  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  page  1520. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $10,  000.  OO 
July  1,  1905,  balance  unex|)ende<l 10,000.  00 

17.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — {a)  Wreck  of  coal  harge  Percie  and  Bertha  in  the 
Hudson  River  at  Xew  York,  N.  Y. — ^This  boat  was  sunk  in  the  Hud- 
son River  at  the  foot  of  West  Fifty-ninth  street.  It  was  reported  to 
the  Department  August  29, 1904,  an  allotment  of  $530  for  its  removal 
made  September  1,  1904,  and  it  was  completely  removed  for  that  sum 
on  October  0,  1904. 

(h)  Wrecks  of  unknown  canal  boat  and  an  unknown  schooner  in 
Harlem  River  at  New  York,  N.  Y. — These  wrecks  were  sunk  in 
Harlem  River  near  One  hundred  and  forty-seventh  street  and  above 
Washington  Bridge  near  One  hundred  and  eighty-fifth  street,  re- 
sjjectivenr.  They  were  reported  to  the  Department  September  21, 
1904,  and  an  allotment  of  $778  for  their  removal  made  October  3, 1904. 
The  wrecks  were  completely  removed  November  5,  1904,  at  a  total 
cost  of  $778. 

{c)  Wreck  of  an  unknown  schooner  in  Great  South  Bay,  New 
York. — This  wreck  was  sunk  in  Great  South  Bay  opposite  Browns 
Point,  New  York.  It  was  reported  to  the  Department  April  13,  1903. 
The  wreck  was  broken  iip  with  dynamite  so  as  to  be  no  longer  a 
menace  to  navigation  on  June  24,  1905. 

(See  Appendix  E  16.) 

EXAMINATION  AND  SCKVEY  OF  FLUSHING  BAY,  NEW  YORK,  MADE  IN  COM- 
PLIANCE WITH  RIVER  AND  HARBOR  ACT  APPROVED  JUNE   13,   1902. 

Reports  dated  January  31,  1903,  and  June  21, 1904,  were  submitted 
by  Col.  S.  M.  Mansfield,  Corps  of  Engineers  (now  brigadier-general. 
United  States  Arnu',  retired),  and  Col.  Amos  Stickney,  Corps  of  En- 
gineers, on  preliminary  examination  and  survey,  respectively,  of 
Flushing  Bay,  New  York,  with  a  viev)  to  7'epairtng,  completing,  or 
remoinng  the  dike  in  said  bay  and  extending  the  channel  to  Ireland 
[Irlatid)  Mills,  required  bv  the  river  and  harbor  act  approved  June 
13, 1902,  and  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and 
Harbors  pursuant  to  law.  A  plan  for  improvement,  at  an  estimated 
cost  of  $23,857.90,  is  presented.  The  reports 'were  transmitted  to 
Congress  and  printed  in  House  Document  No.  98,  Fifty-eighth  Con- 
gress, third  session.     (See  also  Appendix  E  17.) 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK, 
AND  BUTTEUMILK  CHANNELS,  NEW  YORK;  ENLARGEMENT  OF  GOV- 
ERNORS ISLAND,  NEW  YORK. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  L.  Marshall,  Corps 
of  Engineers.  Division  engineer,  Col.  Amos  Stickney,  Corps  of 
Engineers. 

J.  New  York  Harbor,  New  York. — Before  the  improvement  of  tho 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  dejith  in  mid-channel  on  the  outer  bar  was  23.7  feet 
at  mean  low  water  and  about  the  same  across  three  other  shoals 
between  the  bar  and  deep  wat«r  in  the  harbor.    A  large  proportion  of 
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the  conunore  of  the  port,  carried  in  vessels  of  great  draft,  could  cross 
these  slioals  only  at  or  near  hi^  water. 

The  project  for  the  improvement  of  Gedney  channel  was  approved 
by  the  Secretarj-  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean 
low  water  from  deep  water  below  the  Narrows,  through  Main  Sliip 
and  Gedney  channels,  to  deep  water  outside  the  bar.  The  estimated 
cost  was  $1,490,000  for  dredging  4,300,000  cubic  yards.  The  actual 
amount  dredged  to  October,  1891,  when  the  work  was  approximately 
completed,  was  4.875,079  cubic  yards. 

The  existing  project  for  maintenance  of  channels  was  approved 
November  15,  1892.  The  cost  of  this  work  varies  in  different  years; 
it  is  estimated  at  $50,000  annually. 

Under  these  projects  the  amount  expended  up  to  July  1,  1905,  is 
$1,998,206.75. 

As  a  result  of  these  expenditures,  channels  to  the  sea  have  Ijcen 
obtained  with  a  depth  of  30  feet  at  mean  low  w^ater,  and  width  of 
1.000  feet  or  over,  and  have  been  maintained  for  the  full  depth  with, 
as  nearly  as  [K)ssible,  the  full  width. 

During  the  fiscal  year  ending  June  30,  1905,  the  U.  S.  dredge  Ged- 
fury  excavated  315,418  cubic  yards  of  sand  and  mud  from  Mam  Ship 
diannel,  Gedney  channel,  and  Bayside  channel,  removing  shoals  and 
lestoring  the  depth  of  30  feet;  further  work  is  required  in  Main  Ship 
dhannel  to  make  the  deep  water  full  1,000  fe<»t  wide. 

The  length  of  that  part  of  New  York  Harbor  included  in  the  limits 
of  the  project  for  improvement  (from  Atlantic  Ocean  to  the  Battery, 
New  \ork  City)  is  22J  miles  by  way  of  Sandy  Hook,  and  (June  30, 
1905)  the  channel  has  a  depth  of  SO  ^eet  or  over  throughout  its  entire 
length.  For  a  length  of  about  8  miles  this  depth  was  made  and  is 
mamtained  under  tne  project.     The  mean  rise  of  tide  is  4J  feet. 

Future  appropriations  will  be  applied  to  the  maintenance  of  these 
channels. 

By  the  terms  of  the  river  and  harbor  act  of  1899  a  project  was 
adopted  for  making  an  entrance  to  New  York  Harlwr  by  way  of 
-Vmbrose  channel  (formerly  known  as  East  channel),  to  be  2.000  fe<'t 
wide  and  40  feet  deep  at  mean  low  water.  The  work  was  authorized 
to  be  done  under  a  continuing  contract  at  a  cost  not  exceeding 
$1,000,000.  It  involves  excavation  of  a  channel  about  7  miles  in 
length. 

The  original  depth  through  this  channel  was  10  feet  at  mean  low 
water,  the  shoalest  part  being  the  outer  bar.  The  channel  was  used 
only  by  towboats,  scows,  and  other  light-draft  vessels. 

Under  the  existing  project,  up  to  July  1,  1905,  $1,908,200.2(5  has 
been  expended  in  construction  or  two  dredges  and  in  excavating  foi 
about  2  miles  in  length  on  the  outer  bar,  a  small  amount  of  work 
being  done  farther  up  the  channel ;  15,540,909  cubic  yards  of  sand, 
etc.,  has  been  removed  and  the  channel  has  l)een  excavated  to  40  feet 
depth  or  more  with  varying  widths  for  a  length  of  8,400  feet,  and  to 
less  depth  for  21,600  feet  farther. 
Danng  the  fiscal  year  ending  June  30,  1905,  under  the  continuing 
*  contract,  2,914,440  cubic  yards  was  excavated,  extending  the  channel 
westward  and  widening  it  northward.  The  two  Government  dredges 
built  under  the  appropriation  of  March  3,  1903,  were  completed,  de- 
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livered,  and  placed  upon  the  work — one  in  November,  1904,  and  one 
in  April,  1905.  Details  of  the  work  of  construction  are  given  in 
Appendix  H  7,  herewith.  These  dredges  have  removed  during  the 
year  499,375  cubic  yards  of  material,  deepening  the  north  half  of  the 
channel  on  the  inner  slope  of  the  bar.  The  available  depth  of  the 
channel,  June  30,  1905,  is  22  feet  at  mean  low  water,  the  excavation 
having  passed  beyond  the  crest  of  the  bar  which  had  but  16  feet  depth. 

Future  appropriations  will  be  applied  to  extending  the  channel 
westward  and  northwestward,  the  plan  of  operations  being  to  first 
make  a  channel  throughout  the  improvement  of  at  least  35  feet  depth 
and  of  navigable  width,  to  provide  passage  for  ships  which  can  not 
use  the  present  channels  at  full  draft. 

By  the  river  and  harbor  act  of  1905,  the  removal  of  a  rock  in  North 
River,  near  pier  1,  was  authorized,  and  funds  were  provided  by  with- 
drawal of  $20,000  from  the  Ambrose  channel  appropriation  in  addi- 
tion to  the  $25,000  similarly  diverted  by  the  sundry  civil  act  of  1903, 
A  contract  has  been  entered  into  for  removal  of  the  rock. 

Under  an  allotment  from  the  appropriation  of  April  28,  1904,  for 
emergencies  of  rivers  and  harbors,  work  has  just  been  begun  for  re- 
storing Coney  Island  channel  to  the  depth  excavated  in  1900,  14  feet 
at  mean  low  water. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  fiscal  year  ending  June  30,  1904,  amounted  approximately  to 
9,961,400  tons,  valued  at  $1,212,377,112,  being  an  increase  over  the 
valuations  in  1886,  before  improvement  was  begun,  of  $372,100,420. 
The  entire  cost  of  the  improvement  of  New  York  Harbor  up  to  date 
is  about  1  per  cent  of  the  increase  in  value  of  foreign  commerce  only 
for  the  port  since  the  improvement  began  and  less  than  one-third  of 
1  per  cent  of  the  present  annual  value  of  foreign  commerce. 
.     No  statistics  are  kept  of  local  and  coastwise  domestic  commerce. 

It  is  impossible  to  estimate  the  effect  of  the  project  upon  freight 
rates.  During  1904,  114  different  ships,  drawing  27  feet  or  more, 
made  589  trips  in  and  out  of  the  harbor.  Prior  to  the  improvement 
none  of  these  ships  could  have  crossed  the  bar  or  have  come  up  the 
channel  except  at  full  higli  tide  or  after  lightening. 

Further  details  of  the  harbor  and  improvements  are  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1031. 

A  report  on  the  survey  of  Ambrose  (East)  channel,  with  map,  is 
printed  in  House  Document-  No.  243,  Fifty-fourth  Congress,  second 
se-ssioii.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1053.) 

OENEBAL  IMPBOVEMENT. 

July  1,  1904,  balaiiee  unexpeuded $22,412.70 

Amount  appropriated  by  river  and  barbor  act  approved  March  3,  » 

1905 75, 000. 00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
barbor  Improvements,  act  of  April  28.  1004 15,000.00 

I  

112,412.70 

June  30,  1905,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  Improvement 31,004.93 

July  1,  1905,  balance  unexpended 81,317.77 

July  1,  1905,  outstanding  linbilltles 1,480.86 

July  1,  1905,  balance  available— 79,836.81 
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AltBBOSE  CHANNEt. 

July  1,  1904,  balance  unexpended 4i815, 775.48 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  3, 1005..  715, 510.  00 
Amount  received  on  account  of  damage  by  New  York,  New  Haven 

and  Hartford  Railroad  car  float 549.95 


1, 531, 835. 43 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement ■« $684, 707.  74 

Allotted   to   removal   of  obstruction   in   North 

niver 20, 000. 00 

«704,707. 74 


July  1,  1905,  balance  unexpended 827,127.60 

July  1,  1905,  outstanding  liabilities « 149, 424. 40 


July  1,  1905,  balance  available 677,703.29 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2,678,767.38 

Amount  (estimated)  required  for  completion  of  existing  project—  1,221,400.00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2«!5.()00.00 

Submitted  in  compliance  with  requirements  of  sundry  dvU  act  of 
June  4,  1897. 

OB8TBUCTION   IN    NOBTH   RIVEK. 

July  1,  1904,  balance  unexpended $24,450.25 

Amount  allotted  by  river  and  harbor  act  approved  Marcb  3,  1905—        20,  (KX).  00 


44, 450.  25 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 43.  20 


July  1,  1905,  balance  unexpended 44,407.05 


July  1,  1905,  amount  covered  by  uncompleted  contracts 40,000.00 

CONEY  ISLAND  CHANNEL. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 $8,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    15. 20 


July  1,  1905,  balance  unexpended 7,5)84.80 


July  1,  1905,  amount  covered  by  uncompleted  contracts 7,084.80 

(See  Appendix  F  1.) 

2.  Channel  in  Gowanns  Bay — Bay  Ridge  and  Red  Ilooh  channels, 
New  York  Harbor. — These  channels  He  along  the  east  shore  of  the 
upper  bay,  New  York  Harbor,  and  with  Buttermilk  channel  form  an 
easterly  channel  between  the  Narrows  and  East  River,  separated  from 
the  main  channel  by  a  broad  shoal  off  Governors  Island  and  Gowanus 
Bay. 

Bay  Ridge  and  Red  Hook  channels  had  a  natural  low-water  depth 
of  7  to  12  feet,  and  were  available  only  for  a  limited  harbor  commerce. 

The  original  project,  adopted  in  1881,  provided  for  making  these 


« Includes  $400,407.04  on  account  of  construction  of  dredges. 
*  Includes  $999.50  on  account  of  construction  of  dredges. 
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channels  18  feet  deep  and  200  feet  wide,  subsequently  modified  to 
make  the  depth  26  feet,  with  width  of  800  feet  in  nay  Ridge  channel 
and  400  feet  in  Red  Hook  channel.  This  was  completed  in  1899  at  a 
cost  of  about  $1,090,000. 

The  existing  project  was  adopted  by  the  terms  of  the  river  and  har- 
bor act  of  1899,  which  provided  for  making  Bay  Ridge  and  Red 
Hook  channels  40  -feet  deep  at  mean  low  water  and  1,200  feet  wide. 
The  work  was  authorized  to  be  done  under  a  continuing  contract  at  a 
cost  not  exceeding  $2,500,000. 

Under  this  project,  up  to  July  1,  1905,  $821,096.19  has  been  ex- 
pended. About  60  per  cent  of  the  entire  area  to  be  dredged  has 
been  excavated  to  depths  ranging  from  25  to  40  feet ;  8,917,643  cubic 
yards  has  been  removed,  being  about  37  per  cent  of  the  excavation 
required.  In  its  present  state  of  progress  Bay  Ridge  channel  is  avail- 
able for  ships  drawing  30  feet  of  water  for  nearly  its  full  length 
and  for  about  800  feet  width  (two-thirds  of  its  projected  width), 
except  over  the  shoal  at  the  south  end  it  has  depths  of  nearly  40  feet. 
Red  Hook  channel  has  been  widened  to  about  600  feet,  but  the  avail- 
able depth  of  26  feet  has  not  been  increased  continuously  through  the 
channel. 

The  total  length  of  channel  covered  by  this  improvement  is  about 
4^  miles ;  the  mean  rise  of  tide  is  4J  feet. 

During  the  year  ending  June  30,  1905,  2,038,227  cubic  yards  of 
material  has  been  excavated,  mainly  in  widening  the  channels  and 
removing  shoals. 

The  commerce  of  this  part  of  New  York  Harbor  consists  of  coal, 
lumber,  iron,  cotton,  sugar,  and  miscellaneous  freights,  amounting 
in  the  calendar  year  1904  to  about  2,000,000  tons,  valued  at 
$72,000,000. 

Future  appropriations  will  be  applied  to  increasing  the  depth  and 
width  of  these  channels,  as  provided  for  by  the  project. 

Further  details  concerning  these  channels  are  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1266. 

House  Document  No.  337,  Fifty-fourth  Congress,  second  session, 
contains  a  report  iipon  a  survey  of  these  channels,  with  map  showing 
locations  and  depths  as  existing  in  1897.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  p.  1177.) 

•luly  I,  1904.  balance  unexpended $4.35. 091.  CO 

Amount  appropriated  by  sundry  clvH  act  approved  March  3,  1905.      200, 000. 00 

635,  091. 60 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of 
Improvement 207, 187.  79 

July  1.  1905.  balance  unexpended 427,903.  81 

July  1,  1905,  outstanding  liabilities 94,450.40 

July  1,  1905,  balance  available .3.33, 453. 41 


July  1.  1905,  amount  covered  by  uncompleted  contracts 1, 370,  028.  70 

Amount  (estimated)  requlre<l  for  completion  of  existing  project..  1,251,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending 
June  30, 1907,  for  works  of  Improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  1905 250,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  F  2.) 
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3.  Buttermilk  channel,  New  York  Harbor. — This  channel,  lying 
between  Governors  Island  and  the  Brooklyn  shore,  forms  an  easterlv 
channel  from  East  River  to  the  main  channel  and  to  Red  Hook 
channel. 

Prior  to  improvement  it  had  a  natural  depth  of  26  feet  in  a  channel 
so  narrow  and  crooked  as  to  be  hardly  navigable.  Its  available  depth 
for  navigation  was  about  20  feet. 

The  first  project  for  improvement,  adopted  in  1880,  provided  for 
the  removal  of  part  of  one  shoal,  to  widen  the  channel.  This  was 
subsequently  extended  to  removal  of  both  shoals  to  26  feet  depth, 
making  the  channel  about  1,000  feet  wide.  The  work  was  completed 
in  1899,  at  a  cost  q|  about  $650,000. 

The  project  adopted  by  the  river  and  harbor  act  of  1902  provided 
for  deepening  the  channel  to  30  feet,  with  such  width  as  the  appro- 
priation of  $90,000  would  suffice  for. 

The  amount  expended  under  this  project  to  June  30,  1905,  is 
$88,776.01. 

Work  upon  the  project  was  begun  in  October,  1903,  and  the  project 
was  completed  April  4,  1905,  the  channel  of  30  feet  depth  being 
made  800  feet  wide. 

During  the  fiscal  year  207,946  cubic  yards  of  sand  was  excavated, 
increasing  the  width  of  the  north  half  of  the  channel  by  450  feet 
and  making  the  south  half  800  feet  wide.  The  total  amount  dredged 
under  the  contract'  and  the  project  is  310,000  cubic  yards. 

June  30, 1905,  the  available  depth  through  this  channel  was  30  feet ; 
the  mean  rise  of  tide  is  4^  feet. 

No  satisfactory  figures  for  commerce  of  Buttermilk  channel  were 
obtained;  it  is  oelieved  to  he  nearly  the  same  as  in  1899,  when 
16,587,000  tons  was  reported. 

A  survey  of  Buttermilk  channel  was  made  in  1900.  The  report 
containing  further  details  is  printed,  with  map,  in  House  I)<x;ument 
No.  122,  Fifty-sixth  Congress,  second  session.  (See  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  p.  1299.) 

July  1,  1904,  balance  unexpended ^a.jai. »» 

June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  iiu- 
provement   02. 500. 00 

July  1,  1905,  balance  unexpended 1,223.99 

(See  Appendix  F  3.) 

4.  Enlargement  of  Goremors  Island,  New  York  Ilarhor. — The 
project  for  this  entire  work,  adopted  under  the  terms  of  the  sundry 
civil  act  of  1901,  which  made  appropriations  for  beginning  opera- 
tions, included  an  addition  of  about  82  acres  to  the  area  of  the  island 
by  inclosing  with  a  bulkhead  part  of  the  shoal  southwest  of  the 
island  and  filling  the  inclosure,  the  building  of  a  wharf  on  the  north 
shore  and  dredging  to  a  depth  of  26  feet  in  front  of  the  wharf,  and 
the  erection  of  Dundings.  The  work  of  enlargement,  including  con- 
struction of  a  wharf  and  dredging,  all  estimated  to  cost  $1,100,000, 
was  assigned  to  the  Engineer  Department.  By  a  modification  of 
the  project  adopted  in  April,  1902,  the  enlargement  was  to  be  ex- 
tended southwest  over  the  shoal  to  reclaim  an  additional  area  of 
about  19  acres,  making  the  total  area  of  the  enlargement  about  101 
acres. 
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Work  was  begun  in  August,  1901,  and  up  to  June  30,  1905, 
$865,515.24  had  fen  expended. 

During  the  past  fiscal  year  45,943  tons  of  riprap  was  delivered 
in  the  bulkhead,  extending  it  559  feet,  and  completing  it  except  a 
gap  left  for  scows  bringing  embankment  material;  105,692  cubic 
yards  of  sand  was  delivered  at  the  embankment;  about  12  acres  of 
embankment  were  built  up  above  low-water  and  about  3  acres  above 
high-water  level;  2,188  linear  feet  of  masonry  sea  wall  has  been 
built  upon  the  east  bulkhead. 

The  entire  work  done  to  July  1,  1905,  consists  in  building  a  wharf 
with  T  head,  370  feet  long,  dredging  the  approaches  to  26  reet  depth, 
laying  intercepting  sewers,  building  6,765  linear  feet  of  riprap  bulk- 
head and  2,188  feet  of  masonry  sea  wall,  and  building  about  30  acres 
of  embankment  above  low  water. 

The  available  funds  will  be  applied  to  continuing  the  embankment 
and  the  sea  wall. 

Future  appropriations  will  be  applied  to  continuing  and  complet- 
ing the  project. 

July  1,  1904,  balance  unexpended ft82,  060.  !50 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 100, 000. 00 

582, 060. 50 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      97, 575.  74 

July  1,  1905,  balance  unexpended 484,484.70 

July  1,  1905,  outstanding  liabilities 80,639.48 

July  1,  1905,  balance  available 394,745.28 

July  1.  1905,  amount  covered  by  uncompleted  contracts 71,  739.  »8 

Amount  (estimated)  required  for  completion  of  existing  project 175,000.00 

(See  Appendix  F  4.) 

5.  Remoinng  mmken  vessels  or  craft  obstructing  or  endangering 
navigation. —  (a)  An  abandoned  canal  boat  was  found  adrift  in  the 
Hudson  River  off  pier  3  toward  evening,  August  18,  1904.  She  was 
removed  without  delay  and  finally  disposed  of  by  grounding  at 
Rikers  Island.  The  name  had  been  carefully  scraped  off,  and  no 
marks  of  identification  could  be  found. 

(6)  Schooner  Ilattie  V.  Kelsey,  a  coal-laden  three-masted  schooner, 
was  badly  damaged  by  collision  September  14, 1904,  and  sunk  on  the 
edge  of  South  channel.  Her  masts  soon  fell  out,  and  she  became  a 
dangerous  obstruction.  She  was  removed  and  deposited  in  deep 
water  at  a  cost  of  $5,200. 

{c)  Fishing  schooner  Eva  R.  sunk  during  a  squall  and  dragged  into 
Ambrose  channel,  where  she  became  a  source  of  danger  to  the  dredges 
excavating  the  channel.  She  was  promptly  removed  at  a  cost  of  $225 
and  disposed  of  by  grounding  at  high  tide  at  Staten  Island. 

(rf)  A  raft  of  large  timbers,  worthless  and  abandoned,  was  found 
adrift  in  Buttermilk  channel.  It  was  towed  away  by  the  U.  S.  steamer 
Manisees  and  grounded  at  Staten  Island,  where  it  was  subsequently 
cut  up,  all  without  expense  to  the  United  States. 

(See  Appendix  F  5.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NORTHEASTERN  NEW 

JERSEY. 

This  district  was  in  the  charge  of  Col.  W.  R.  Livermore,  Corps  of 
Engineers.  Division  engineer,  Col.  Amos  Stickney,  Corps  of  Engi- 
neers. 

/.  Pasftau'  Rirer,  New  Jersey. — This  river  is  a  stream  of  consider- 
able size.  ri.sing  among  the  highlands  in  the  northern  part  of  New 
Jersey  and  flowing  in  a  generally  easterly  and  southerly  course  into 
Newark  Bay.  It  is  navigable  from  its  mouth  to  Passaic,  a  distance  of 
■bout  16  miles,  where  navigation  is  cut  off  by  the  Dundee  Water 
Power  and  Land  Company's  dam.  In  its  natural  condition  the  nav- 
igsble  depth  to  Newark  was  about  7  feet  at  mean  low  water;  from 
Newark  to  Pa.ssaic  it  was  about  3  feet. 

The  first  project  for  iinpro%'ement,  adopted  by  the  river  and  harlwr 
act  of  June  10,  1872,  was  for  providing  a  channel  from  Newark  to 
Passaic  from  6  to  7\  feet  deep  and  from  50  to  200  feet  wide,  the  first 
cort  being  estimated  at  $123,924.  This  was  subsequently  increased  to 
$193,822. 

A  subsequent  project  for  improving  the  river  below  Newark  was 
authorized  by  the  river  and  harbor  act  of  June  14,  1880,  at  an  esti- 
mated cost  of  $353,875.  It  proposed  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water  up  to  Center  Street  Bridge,  Newark.  • 

The  two  projects  were  con.solidated  by  the  river  and  harbor  act  of 
July  13,  1892,  the  estimated  cost  of  the  improvement  being  $r)47,<597. 
ifhe  amount  expended  under  this  consolidated  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $478,327.00,  of 
which  $389,610  was  used  in  carrying  out  the  projects  and  $88,717.09 
for  maintenance. 

By  the  passage  of  the  river  and  harbor  act  approved  June  13,  1902, 
a  new  project  was  adopted  for  improving  the  lower  part  of  the  river, 
"  in  accordance  with  the  report  submittedin  House  Document  No.  401, 
Fifty -sixth  Congress,  first  session,  from  Staten  Island  Sound  through 
Newark  Bay  and  the  said  river  to  the  Montclair  and  Greenwood  Lake 
Railroad  bridge,  with  a  channel  12  feet  deep  to  the  Nairn  Linoleum 
Works,  and  10  feet  deep  from  that  point  to  the  said  rtrtlroad  bridge." 
Estimated  cost,  $29(),000,  and  the  yearly  cost  of  maintenance  is  esti- 
mated at  $5,000.  Work  under  this  project  is  authorized  to  Ik;  done 
under  continuing  contracts.  The  amount  expended  on  this  project 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1905,  was  $53,352.85. 
The  old  project  for  improving  the  river  below  Newark  is  merged  into 
this  new  project  and  therefore  may  be  considered  completed. 

The  adoption  of  this  new  project  for  the  lower  part  of  the  river 
leaves  in  force  the  part  of  the  old  project  above  Newark  which  is 
included  betw^een  the  Montclair  and  Greenwood  Lake  Railroad  bridge 
and  the  city  of  Passaic.  Up  to  June  30,  1905,  $188,500.55,  including 
maintenance,  had  been  expended  on  this  part  of  the  project,  of  which 
$150,734  was  expended  for  the  project  and  $27,766.55  for  main- 
tenance work,  leaving  approximately  $43,000  as  the  estimated  cost  of 
rampletion.     The  annusil  cost  of  maintenance  is  estimated  at  $5,000. 

During  the  past  fiscal  year  dredging  has  been  carried  on  under 
three  contracts,  one  of  which  was  an  emergency  contract  for  restora- 
tion of  channels  dredged  by  the  United  States  under  previous  projects 
and  the  other  two  were  for  the  completion  of  the  work  contemplated 
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and  adopted  under  the  new  project  adopted  by  the  act  of  Congress 
approved  June  13,  1902.  The  restoration  work  was  done  under  an 
allotment  of  $10,000  from  the  appropriation  for  emergency  work,  act 
of  June  0,  1900,  and  consisted  in  the  removal  of  2,896  cubic  yards  of 
material  and  1.17  cubic  yards  of  bowlders  from  Lime  Kihi  bar,  just 
below  the  Montclair  and  Greenwood  Lake  Railroad  bridge.  Work 
was  completed  July  13,  1904. 

Under  the  contracts  for  the  work  required  under  the  new  project 
222,100  cubic  yards  has  been  dredged  by  Kirk,  DriscoU  &  Co.  from 
six  localities,  namely:  (1)  Between  Bridge  Street  and  Center  Street 
bridges,  Newark;  (2)  east  of  Jackson  Street  Bridge,  Newark;  (3) 
near  Lister's  dock,  Newark;  (4)  south  of  Plank  Boad  Bridge,  New- 
ark; (5)  south  of  Newark  and  New  York  Railroad  bridge,  Newark; 
^6)  Newark  Bay,  and  9,247  cubic  yards  by  P.  Sanford  Ross  (Incor- 
porated), from  Newark  Bay  and  near  Lister's  dock,  Newark. 

Under  date  of  January  26,  1904,  the  Department  allotted  $10,000 
for  additional  emergency  work.  Nothing  has  yet  been  done  under 
this  allotment. 

The  maximum  drafts  that  could  be  carried  June  30,  1905,  were  as 
follows :  Nine  feet  to  the  Center  Street  Bridge,  Newark ;  7  feet  to  the 
Erie  Railroad  bridge^,  Newark,  and  5  feet  to  Passaic.  Mean  range  of 
tides :  At  mouth  of  river,  4.7  feet ;  at  Passaic,  2.5  feet. 

It  is  proposed  to  apply  the  amount  estimate<l  as  a  profitable  ex- 
penditure to  the  continuation  of  the  improvement  in  accordance  with 
the  adopted  project. 

The  commerce  of  this  river  is  mainly  in  building  material,  iron  ore, 
fertilizers,  coal,  and  general  merchandise,  and  amounted  to  1,962,462 
tons  in  1899,  to  2,037,363  tons  in  1900,  to  2,009,356  tons  in  1901,  to 
2,494,312  tons  in  1902,  to  2,356,511  tons  in  1903;  and  to  2,567,942  tons 
in  1904,  valued  at  $134,850,964. 

This  improvement  is  necessary  to  the  great  industrial  interests  and 
has  reduced  freight  rates  a  dollar  a  ton  on  coal  and  building  materials, 
smd  its  continuance  is  necessary  to  the  successful  carrying  on  of  the 
business  of  this  locality. 

Details  as  to  this  improvement  may  l)e  found  in  the  Annual  Reports 
of  tlxe  Chief  of  Engineers  for  1896,  pages  770-774,  and  for  1900, 
pages  177, 1530-1550. 

Maps  showing  mouth  of  river  and  Newark  Bay  are  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  686,  and 
1887,  page  766,  and  maps  of  the  river  in  the  vicinity  of  and  above 
Newark  are  jirinted  in  House  Document  No.  401,  Fifty-sixth  Con- 
gress, first  session. 

July  1,  1904,  balance  miexi)ended ?n7,  827.  tM 

Amount  ai)iiroi)riHt«l  by  sundry  civil  act  approved  March  3,  1905 75, 000.  00 

Amount  apijropriated  by  river  and  harbor  act  approved  March  3, 1905.    40. 000.  00 

292, 827.  94 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $43, 414.  (>(> 

For  maintenance  of  Improvement 2,  743.  22 

46,157.88 

July  1,  1905,  balance  unexpended 240,670.06 

July  1,  1905,  outstanding  liabllitiex 7,552.55 

July  1,  1905,  balance  available 239,117.51 


Digitized  by 


Google 


BIVEB  AKD  HABBOB  IMPBOVEMENTS.  148 

July  1.  1005,  amount  covered  by  uncompleted  contracts $163,  375.  34 

Amount  (estimated)  required  for  completion  of  existing  project 70,  274.  60 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  improTement,  in  addition  to  tbe  balance  unex- 
I)ended  July  1,  1905 40,000.00 

Submitted  in  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  G  1.) 

2.  Arthur  Kill,  or  Staten  Island  Sound,  and  channel'between  Staten 
Island  and  New  Jersey. — (a)  Arthur  Kill,  or  Staten  Island  Sound, 
New  York  and  New  Jersey. — ^This  is  a  waterway  about  12  miles  long, 
which,  together  with  the  lower  end  of  Newark  Bay,  2  miles  long,  and 
the  Kill  van  Kull,  3  miles  long,  forms  the  inland  waterway  between 
upper  New  York  Harbor  and  Karitan  Bay.  The  section  now  c*onteia- 
plated  under  this  improvement  consists  of  the  14  miles  of  channel 
between  Kill  van  Kull  and  Raritan  Bay.  The  original  depth  through 
the  Arthur  Kill,  or  Staten  Island  Sound,  at  mean  low  water  was  15 
feet  and  upward,  in  a  chaimel  100  to  1,000  feet  in  width.  Through 
the  lower  end  of  Newark  Bay  the  navigable  channel  depth  is  about  14 
feet  at  mean  low  water,  the  result  of  an  improvement  commenced  in 
1874  and  continued  up  to  the  present  time.  It  is  proposed  in  the 
present  project  to  cut  a  new  channel  through  the  flats  to  the  south- 
ward, where  the  depth  is  about  1  foot  at  mean  low  water. 

Prior  to  the  adoption  of  the  present  project  sections  of  this  water- 
way have  been  under  improvement  by  the  United  States,  under  the , 
title  of  "  Channel  between  Staten  Island  and  New  Jersev,"  adopted  in 
1880,  superseding  the  project  of  1874,  and  "Arthur  Kill,"  adopted  in 
1888.  Tlie  former  provided  for  a  depth  of  14  feet  and  width  of  400 
feet  through  the  lower  part  of  Newark  Bay,  and  the  latter  for  the 
removal  oi  Steep  Point,  in  order  to  straighten  the  channel  to  the 
southwestward  of  the  Baltimore  and  Ohio  Kailroad  bridge. 

Details  as  to  the.se  projel;ts  are  printed  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1895,  pages  969-972,  and  in  current  report 
(.see  p.  144)  under  the  head  of  "  Channel  between  Staten  Island  and 
New  Jersey,"  which  project  is  still  in  force. 

The  existing  project  for  this  improvement,  adopted  by  the  river 
and  harbor  act  approved  June  13,  1902,  provides  for  making  and 
maintaining  a  channel  from  Kill  van  Kull  to  Karitan  Bay,  New  York 
and  New  Jersey,  by  means  of  dredging  and  diking,  300  feet  wide,  and 
21  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $(596,000,  and 
$5,000  for  annual  cost  of  maintenance.  Work  under  this  project  is 
authorized  to  be  done  imder  continuing  contracts.  This  project,  with 
estimates,  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1525-1530. 

The  amount  expended  to  June  30,  1905,  was  $93,538.30. 

Operations  during  the  past  fiscal  year  consisted  in  dredging  under 
a  continuing  contract,  approved  by  the  Department  on  October  27, 
1903,  upon  which  work  was  commenced  on  De<«mber  2,  1903.  Six 
hundred  and  fifty-nine  thousand  four  hundred  and  seventeen  cubic 
yards  of  material  had  been  removed  under  this  contract  at  the  close  of 
the  fiscal  year  ending  June  30,  1905,  from  the  channel  south  of 
Shooters  Island. 
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The  maximum  draft  that  could  be  carried  through  the  waterway  on 
June  30,  1905,  was  about  14  feet  at  mean  low  water.  Mean  range  of 
tides,  5  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture to  dredging  for  the  continuation  of  the  improvement  in  accord- 
ance with  the  adopted  project. 

The  freight  earned  through  this  waterway  consists  of  oil,  coal, 
ores,  clay  products,  chemicals,  fertilizers,  grain,  machinery,  manu- 
factures, and  general  merchandise,  and  amounted  in  1899  to  11,311,- 
991  tons,  in  1900  to  11,047,633  tons,  in  1901  to  11,651,300  tons,  in  1902 
to  14,517,079  tons;  and  in  1903  to  11,512,420  tons,  valued  at  $267,- 
046,086. 

It  appears  from  inquiry  that  no  estimate  can  be  made  of  the  exact 
eflFect  of  the  project  on  freight  rates,  except  to  the  local  commerce. 
The  rates  on  this  have  been  reduced  by  this  improvement  and  will  be 
further  reduced  when  the  improvement  has  advanced  to  the  extent 
of  providing  a  practicable  navigable  channel  of  21  feet. 

Maps  of  this  work  are  printed  in  House  Document  No.  393,  Fifty- 
sixth  Congress,  first  session. 

(b)  Channel  between  Staten  Island  and  New  Jemey. — This  channel 
is  an  inland  waterway,  about  17  miles  long,  connecting  New  York 
Harbor  Avith  Raritan  Bay.  It  consists  of  the  Kill  van  KuU,  con- 
necting the  upper  bay  with  Newark  Bay,  and  the  Arthur  Kill,  con- 
necting Newark  Bay  with  liaritan  Bay. 

The  natural  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  \%  miles  ill  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9^  feet  deep,  bordered  by  flats  with 
depth  of  about  2  feet  of  water.  The  improvement  of  the  "  Channel 
between  Staten  Island  and  New  Jersey  consists  in  the  deepening 
of  the  channel  across  this  shoal. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  this  channel  from  '14  to  16  feet  deep,  at  an 
estimated  cost  of  $44.3,211.  The  only  work  done  under  it  was  the 
building  of  2,237  linear  feet  of  diking',  at  a  'cost  of  $50,000. 

The  second  and  existing  project  was  adopted  in  1880,  which,  with 
sul)sequent  modifications,  proposed  to  dredge  through  the  shoal  a 
channel  400  feet  wide  and  14  feet  deep  at  mean  low  water,  the  cost 
being  estimated  at  $210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act 
of  August  11, 1888,  which  had  for  its  object  the  removal  of  the  point 
of  land  known  as  "  Steep  Point,"  for  the  straightening  of  the  channel 
to  the  westward  of  the  Baltimore  and  Ohio  Railroad  bridge.  This 
work  was  carried  on  under  the  title  of  "  Improvement  of  Aruiur  Kill, 
New  York  and  New  Jersey,"  1888-1895.  The  cost  was  estimated  at 
$26,500,  and  the  work  was*  completed  in  1895,  at  a  cost  of  $25,401.30. 
This  modification  of  the  project  brought  the  total  cost  of  the  improve- 
ment up  to  $286,500. 

The  river  and  harbor  act  of  June  3,  1896,  and  of  June  13,  1902, 
extended  the  project  to  include  the  dredging  of  a  channel  in  Lemon 
Creek,  on  Staten  Island,  at  a  cost  of  $5,000  and  $5,000,  respectively. 
This  extension  increased  the  total  estimated  cost  of  the  improvement 
from  the  beginning  to  $296,500.  Annual  maintenance  is  estimated 
at  $10,000. 

The  total  amount  expended  to  June  30,  1905,  on  the  project,  with 
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its  additions  and  modifications,  was  $293^12.53,  which  was  applied 
to  diking,  to  dred^ng  a  channel  14  feet  deep  and  400  feet  wide 
through  the  shoal  in  Newark  Bay,  to  removing  Steep  Point,  and  to 
dredging  a  channel  in  Lemon  Creek  8  feet  deep  at  high  water  and 
from  3o  to  50  feet  wide;  $206,635.08  has  been  expended  in  carrying 
out  the  project  and  $86,577.45  for  maintenance. 
No  work  has  been  done  during  the  past  year. 

The  ma:ximum  draft  that  could  be  carried  June  30,  1905,  through 
the  channel  between  Staten  Island  and  New  Jersey  was  about  13 
feet  at  mean  low  water,  and  in  Lemon  Creek  8  feet  at  high  water, 
to  the  head  of  navigation,  a  distance  of  about  one-half  mile  from  the 
mouth.     Mean  range  of  tides,  5  feet. 

The  freight  earned  through  this  channel  consists  of  oil,  coal,  ores, 
day  products,  chemicals,  fertilizers,  grain,  machinery,  manufactures, 
and  general  merchandise,  and  amounted  in  1899  to  11,311,991  tons, 
in  1900  to  11,047,633  tons,  in  1901  to  11,651,300  tons,  in  1902  to 
16.266,574  tons;  and  in  1903  to  14,129,678  tons,  valued  at  $327,477,738. 
This  is  a  connecting  channel,  and  no  estimate  can  be  made  of  the 
exact  effect  on  the  rates  of  freight,  but  it  is  known  that  the  present 
commerce  could  not  be  carried  on  without  this  improvement,  from 
which  it  is  inferred  that  rates  would  be  advanced  if  this  improvement 
had  not  been  made. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1895,  pages  969-970,  and  for 
1896,  page  775.  Maps  of  this  improvement  are  printed  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1881,  pa^  696;  1889,  pages 
820-822;  and  1890,  page  844,  and  in  House  Document  No.  393, 
Fifty-sixth  Congress,  first  session.  No  map  of  Lemon  Creek  has 
been"  printed. 

JuJy  1.  1904,  balance  unexpended : $253,024.50 

Amount  appropriated  by  river  nnd  harbor  act  approved  March  3, 1905.     10, 000.  00 
Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 —     70,000.00 

333, 024.  50 
June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  improvement ^,274.97 

For  maintenance  of  Improvement .45 

88,275.42 


July  1,  190.^,  balance  unexpended 244.749.17 

July  1.  1905,  outstanding  liabilities 10,890.25 

July  1,  1906,  balance  available 227. 858. 92 

Joly  1.  1905.  amonnt  covered  by  uncompleted  contracts 42.'>,  ."586.  30 

Amonnt  (estimated)  required  for  completion  of  existing  project 370,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
IWTT'  for  works  of  improvement,  In  addition  to  the  balance  unex- 

S'ed  July  1.  1905 ..--—---.----  100.000.00 

Snbmlrted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1807. 
(See  Appendix  G  2.) 

3  Woodhridge  Creek,  New  Jersey.— This  creek  is  a  small,  crooked 
tidal  stream,  about  5  miles  long,  running  through  fi^t  marshes  for 
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most  of  its  length  and  emptying  into  the  west  side  of  Arthur  Kill, 
or  Staten  Island'  Sound,  2  miles  north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2f  miles  above  the  mouth  to  a  point  where  it  is 
crossed  by  a  highway  bridge  without  a  draw.  The  width  of  the 
creek  below  this  bridge  is  about  100  feet.  In  its  original  condition 
this  stream  was  obstructed  at  its  mouth  by  a  bar  having  a  least  depth 
of  9.8  feet  at  high  water,  and  by  two  shoals  just  inside  the  mouth. 
From  these  shoals  a  good  12-foot  channel  existed  to  above  Anderson's 
Brick  Works,  seven-eighths  of  a  mile  from  the  mouth,  above  which 
point,  however,  many  shoals  occurred,  although  a  narrow  8-foot 
channel  existed  as  far  as  Salamander  dock,  1§  miles  from  the  mouth. 

First  project:  A  survey  of  the  navigable  part  of  this  creek  was 
made  in  1878,  reference  to  which  is  made  on  page  139  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  and  a  project  for  its 
improvement  was  adopted  by  the  river  and  harbor  act  of  March  3, 
1879.  This  project  provided  for  forming  a  channel  12  feet  deep  at 
mean  high  water  and  80  feet  wide  from  the  mouth  of  the  creek  to  the 
Salamander  dock,  at  an  estimated  cost  of  $13,800,  which  amount  was 
increased  in  1884  to  $29,000.  Work  on  this  improvement  was  carried 
on  under  appropriations  made  from  1879  to  1882,  amounting  to 
$19,000,  which  was  expended  without  completing  the  project,  and 
was  suspended  in  1883. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  obtaining  a  channel  8  feet  deep  at  mean  low 
water,  with  a  bottom  width  of  50  feet,  by  dredging,  from  Arthur 
Kill  to  Salamander  dock,  at  an  estimated  cost  of  $35,000  for  the 
improvement,  and  $3,000  annually  for  maintenance.  A  description 
of  this  project  is  contained  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  1552. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $13,498.57,  of  which 
$10,000  was  used  m  carrying  out  the  project,  and  $3,498.57  for  main- 
tenance. During  the  past  fiscal  year,  under  appropriation  for  main- 
tenance, 21,799  cubic  yards  of  material  was  removed  from  the 
channel  under  a  contract  for  restoration  of  previously  dredged  chan- 
nel. The  maximum  draft  that  could  be  carried  June  30,  1905,  over 
the  shoalest  part  of  the  channel  was  6  feet  at  mean  low  water.  The 
mean  range  of  tides  is  5  feet. 

The  commerce  of  this  creek,  mainly  in  clay,  brick,  tile,  coal,  and 
building  materials,  amounted  in  1887  to  126,000  tons,  in  1898  to 
176,000  tons,  in  1902  to  134,377  tons,  in  1903  to  155,751  tons;  and  in 
1904  to  165,313  tons,  valued  at  $1,143,658. 

It  appears  from  inquiry  that  freight  rates  have  been  reduced  as  a 
result  of  this  improvement  and  will  be  further  reduced  when  the 
improvement  is  carried  on  throughout  the  entire  length  of  the  creek. 

Detailed  description  of  this  work  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1552-1555.  Map  is 
printed  in  House  Document  No.  282,  Fifty-sixth  Congress,  first 
session. 
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Amount  appropriated  by  river  and  bartMr  act  approved  March  3, 1905.     $6, 000.  00 
Anoants  allotted  from  appropriation  for  luaintenaoce  of  river  and 
l^rbor  improvoneots,  act  of  April  2a  1904 7, 750. 00 

13,  7S0. 00 
June  30.  190S,  amount  expended  dnring  fiscal  year,  for  maintenance 
of  improrenient  3,498.57 

Joly  1,  1905,  balance  unexpended 10,251.43 

Jnly  1,  1905,  outstanding  liabilities 2. 100.40 

July  1,  1S05,  balance  available 8,141.97 

July  1. 1905.  amount  covered  by  uncompleted  contracts 1,694.22 

Ammmt  (estimated)  required  for  completion  of  existinf;  project 19,000.00 

(See  Appendix  G  3.) 

j.  Raritan  Bay,  New  Jersey. — This  bay  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  New  Jersey 
shore.  Its  greatest  width  north  and  south  is  about  5  miles  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
onpties  into  it  at  its  west  end  between  Perth  Amboy  and  South 
Amboy,  and  the  Arthur  Kill,  or  Staten  Island  Sound,  extends  north- 
ward, connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep,  to 
South  Amboy.  The  line  of  the  deepest  water,  however,  followed  the 
Staten  Island  shore  from  Perth  Amboy  to  Seguine  Point,  where  it 
was  separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a 
shoal  1.5  miles  broad  with  a  minimum  depth  of  14.5  feet. 

The  original  and  existing  project,  approved  March  3,  1881,  and 
extended  September  19,  1890,  and  June  3, 1896,  provides  for  dredging 
channels,  300  feet  wide  and  21  feet  deep,  from  Seguine  Point  to  deep 
water  in  the  bay,  a  distance  of  about  1.5  miles;  through  two  shoals 
opposite  Wards  Point,  O.-t  and  0.6  mile  long,  respectively,  and  from 
Sooth  Amboy  to  deep  water  near  Great  Beds  light,  a  distance  of 
about  1.5  miles.  The  estimated  cost  of  the  work  is  $507,875.  Refer- 
ence to  reports  on  surveys,  with  estimates,  is  noted  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  140. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  was  $487,500,  of  which  $297,314.45  was  usecl  in 
carrying  out  the  project  and  $190,185.55  for  maintenance.  The  proj- 
ect has  been  completed,  and  the  only  work  now  contemplated  is  main- 
tenance of  the  improvement. 

During  the  fi.scal  year  no  work  has  been  done  on  this  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  through 
the  Wards  Point  channels  was  21  feet,  and  through  the  Seguine  Point 
and  South  Amboy  channels  about  20  feet,  all  at  mean  low  water. 
Mean  range  of  tides,  5  feet. 

The  commerce  of  the  bay  is  mainly  in  coal,  brick,  manufactures, 
and  general  merchandise,  and  amounted  in  1899  to  6,507,402  tons,  in 
1900  to  6,537,977  tons,  in  1901  to  4,722,048  tons,  in  1902  to  5,453,122 
t<His;  and  in  1903  to  4,484,152  tons,  valued  at  $101,842,455. 

It  appears  from  statements  of  the  shipping  interests  of  the  great 
railroad  terminals  that  the  improvements  have  resulted  in  a  great 
reduction  of  towing  rates,  and  a  proportionate  reduction  of  freight 
rates  owing  to  the  greater  quantity  of  coal  that  can  be  carried  and 
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towed  through  these  channels  over  that  which  was  carried  before  the 
improvement  was  made.  It  is  stated  that  the  further  improvement 
of  the  channels  in  question  will  work  beneficially  to  the  consumers  and 
carriers  in  the  same  direction  or  proportion  as  heretofore. 

Further  details  of  this  improvement  are  printed  in  Annual  Bcport 
of  the  Chief  of  Engineers  for  1896,  pages  787-789. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  |50, 000. 00 
July  1,  1905,  balance  une.xpended 50,000.00 

(See  Appendix  G  4.) 

5.  Keyport  Harbor,  Matawan  Creek,  Raritan,  South,  and  Eliza- 
beth rivers,  Shoal  Harbor  and  Compton  Creek,  and  Cheesequake 
Creek,  New  Jersey. — (a)  Keyport  Harbor. — This  harbor  is  situated 
at  the  mouth  of  Matawan  Creek,  on  the  south  side  of  Raritan  Bay,  5 
miles  east  of  the  mouth  of  Raritan  River,  and  it  consists  of  a  bay 
about  1  mile  broad. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A 
6-foot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  the  improvement,  but  it  had  shoaled  again 
to  3  feet. 

The  original  and  existing  project,  approved  August  2,  1882,  con- 
templates dredging  an  8-foot  channel  200  feet  wide  from  Raritan 
Bay  to  the  steamboat  dock  at  Keyport,  at  an  estimated  cost  of  $40,475. 
Report  on  survey,  with  estimate,  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1873,  page  941. 

The  amount  expended  to  June  30,  1905,  was  $55,475,  of  which  sum 
$30,500  was  used  in  carrying  out  the  project  and  $24,975  in  main- 
tenance. 

During  the  past  fiscal  year,  under  an  allotment  of  $5,000,  dated 
May  31,  1904,  from  the  emergency  river  and  harbor  appropriation  of 
June  13,  1902,  23,968  cubic  yards  of  material  was  dredged  from  the 
channel. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  to  the 
Keyport  wharves  was  about  8  feet  at  mean  low  water.  Mean  range 
of  tides,  4.9  feet. 

The  commerce  of  this  harbor  is  mainly  in  farm  products,  fertilizers, 
coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and  amounted 
to  67,500  tons  in  1899,  to  45.000  tons  in  1901,  to  62,000  tons  in  1902, 
to  62,000  tons  in  1903;  and  to  70,000  tons  in  1904,  valued  at  $1,948,000. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  freight 
rates,  especially  in  the  marketing  season. 

Further  details  as  to  this  work  are  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1147. 

(b)  Mataican  Creek. — This  creek  is  a  small  tidal  stream  in  the 
eastern  part  of  New  Jersey,  which  discharges  into  Raritan  Bay  at 
Keyport  Harbor.  It  is  navigable  up  to  the  bridge  of  the  New  "i'ork 
an(i  liong  Branch  Railroad,  about  2  miles  above  its  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
throi^h  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile,  and  beyond  a  narrow 
3-foot  channel  extending  nearly  up  to  the  head  of  navigation  at 
Matawan. 
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The  original  and  existing  project  for  improving  this  stream,  by 
dredging  a  4-foot  channel  100  feet  wide  from  the  mouth  to  Winkson 
Creek,  about  1  mile,  and  thence  75  feet  wide  to  the  railroad  bridge 
at  Matawan,  was  approved  March  3, 1881.  The  cost  was  estimated  at 
$33,120.  Report  on  survey,  with  estimate,  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1881,  page  720. 

The  amount  expended  to  June  30,  1905,  was  $47,804.39,  of  which 
$21,000  was  usea  in  carrying  out  the  project  and  $26,804.39  for 
maintenance. 

During  the  past  fiscal  year,  under  an  allotment  of  $3,000,  dated 
May  31,  1904,  from  the  emergency  river  and  harbor  appropriation  of 
June  13,  1902,  9,050  cubic  yards  of  material  was  dredged  from  the 
creek  between  the  docks  of  the  Pennsylvania  Clay  Company  and  the 
steamboat  company. 

The  maximum  draft  that  could  be  carried  June  30, 1905,  was  4  feet 
at  mean  low  water.    Mean  range  of  tides,  4.9  feet. 

The  commerce  of  this  creek  is  in  brick,  fertilizer,  farm  produce, 
and  general  merchandise,  and  amounted  to  51,000  tons  in  1899,  to 
60,000  tons  in  1901,  to  61,500  tons  in  1902,  to  61,600  tons  in  1903:  and 
to  29,600  tons  in  1904,  valued  at  $74,000. 

The  eflfect  of  this  improvement  has  been  to  greatly  reduce  rates  of 
freight,  especially  in  the  marketing  season. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1145. 

(c)  Raritan  River. — This  river  is  a  moderate-sized  stream  flowing 
through  the  central  part  of  the  State  of  New  Jersey  and  emptying 
into  Raritan  Bay  at  Perth  Amboy.  It  is  navigable  to  New  Bruns- 
wick, N.  J.,  a  distance  of  12  miles,  where  it  is  the  eastern  terminus  of 
the  Delaware  and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8J 
feet  at  mean  low  water. 

The  original  and  existing  project  for  improvement,  approved  June 
18,  1878,  provided  for  a  channel  200  feet  wide  and  10  feet  deep  from 
the  mouth  to  the  Delaware  and  Raritan  Canal  terminus  at  New 
Brunswick,  to  be  obtained  by  dredging,  diking,  and  rock  excavation, 
the  cost  being  estimated  at  that  time  at  $2,093,662.  Recent  and  im- 
proved methods  for  doing  such  work  have  made  it  probable  that  this 
estimate  will  not  exceed  $1,035,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1905,  was  $689,015.58,  of  which  $059,192.32  was  used  in  carrying 
on  the  work  and  $29,823.26  for  maintaining  that  already  done. 

During  the  fiscal  year  720  ctibic  yards  of  material  was  dredged 
from  the  channel  at  Bishop's  dock  and  the  contract  for  the  restoration 
of  previously  dredged  channel  was  completed. 

On  June  30,  1905,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  8^  feet  at  mean  low  water.  Mean  range  of 
tides:  At  mouth  of  river,  5.1  feet;  at  New  Brunswick,  5.56  feet. 

The  commerce  of  this  river  is  principally  in  coal,  ores,  lumber, 
building  materials,  and  general  merchandise,  and  amounted  in  1899 
to  1,523,391  tons,  in  1900  to  1,476,645  tons,  in  1901  to  1,266,950  tons, 
in  1902  to  1,228,791  tons;  and  in  1903  to  1,020,420  tons,  valued  at 
$19,351,776. 
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It  appears  from  numerous  letters  received  that  this  improvement 
has  most  certainly  resulted  in  a  very  material  reduction  of  freight 
rates. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1136,  and  further  informa- 
tion is  contained  in  the  report  for  1900,  page  1505. 

Maps  of  the  river  are  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  page  760. 

(d)  South  River. — ^This  is  a  small  stream  in  the  central  part  of 
New  Jersey  which  discharges  into  the  Raritan  River  about  8  miles 
above  its  mouth.  Before  improvement  by  the  United  States  a  private 
canal  about  three-fourths  of  a  mile  long  had  been  dredged  from  near 
Washington,  on  the  South  River,  to  Sayreville,  on  the  Raritan  River, 
which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet,  and  in  the  river  about 
2.5  feet  as  far  as  Oldbridge,  at  the  head  of  navigation,  6.3  miles  above 
the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3,  1871, 
and  provided  for  dredging  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  Washington  wharves  at  an  estimated  cost  of  $13,653.  This 
w^as  completed  in  1874  at  a  cost  of  $20,000. 

The  existing  project,  approved  June  14,  1880,  provides  for  correct- 
ing the  canal  outlet  and  for  obtaining,  by  dredging  and  diking,  a 
channel  100  feet  wide  and  8  feet  deep  to  Washington,  1.5  miles  am>ve 
the  mouth ;  thence  6  feet  deep  to  Bissetts,  3.7  miles  above  the  mouth ; 
thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth,  at  the 
head  of  navigation.  The  cost  was  estimated  at  $194,695,  but  was  re- 
duced in  1892  to  $176,695.  Report  upon  survey,  with  estimate,  for 
this  project  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  page  519. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  was  $98,000,  of  which  $78,000  was 
used  for  carrying  on  the  work  and  $20,000  for  maintenance. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  im- 
provement. 

The  maximum  draft  that  could  be  carried  to  South  River  on  June 
30,  1905,  was  about  8  feet,  and  to  the  railroad  bridge  above  about  6 
feet  at  mean  low  water.  Mean  range  of  tides:  At  canal,  6.34  feet; 
at  Oldbridge,  4.57  feet. 

Large  brick  yards  established  along  the  banks  of  the  river  give  it 
a  commercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principally  in  brick,  sand,  clay,  coal,  fertilizer, 
and  general  merchandise,  and  amounted  in  1899  to  343,202  tons,  in 
1900  to  414,288  tons,  in  1901  to  328,186  tons,  in  1902  to  387,246  tons, 
in  1903  to  333,890  tons;  and  in  1904  to  392,626  tons,  valued  at 
$1,027,371. 

The  improvement  has  caused  a  great  reduction  in  freight  rates,  and 
it  appears  probable  that  the  rates  will  be  further  reduced  when  the 
improvement  reaches  the  upper  reaches  of  the  river.  From  reliable 
intormation  received  it  appears  that  as  a  result  of  this  improvement 
a  reduction  in  freight  rates  on  fire  brick  by  rail  to  Boston  of  from 
$3.25  to  $2  per  ton  has  been  made.  The  freight  rate  by  rail  to 
New  York  is  $1.60  per  ton ;  by  water  it  is  75  cents  per  ton. 
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Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  784^-785. 

Sketches  of  South  River  are  printed  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1882,  page  678,  and  1885,  page  764. 

(e)  Elizabeth  River. — ^This  is  a  small  stream  in  the  eastern  part  of 
New  Jersey  which  discharges  into  the  Arthur  Kill  at  Elizabethport. 
Before  improvement  by  the  United  States  its  width  varied  from  50 
to  90  feet,  and  it  had  a  high-water  depth  of  4  feet  at  the  head  of 
navigation  at  Broad  street,  Elizabeth,  about  2f  miles  above  its  mouth. 

The  original  and  existing  project,  approved  March  3,  1879,  consists 
in  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  mean  high 
water  at  an  estimated  cost,  revised  in  1881,  of  $43,160.  Report  upon 
survey,  with  estimate,  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1879,  page  481. 

The  amount  expended  on  this  work  to  June  30,  1905,  was  $45,160, 
of  which  $27,000  was  used  for  carrying  out  the  project  and  $18,160 
for  maintenance. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  improve- 
ment. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Eliza- 
beth, about  one-fourth  mile  from  the  head  of  navigation  at  Broad 
street,  on  June  30, 1905,  was  about  5  feet  at  mean  high  water.  Mean 
-range  of  tides:  At  mouth,  4.7  feet;  at  Bridge  street,  Elizabeth,  3.4 
feet. 

The  commerce  of  this  river  is  in  coal,  building  materials,  and  mis- 
cellaneous freights.  It  amounted  to  21,650  tons  in  1895,  to  36,066 
tons  in  1896,  to  28,865  tons  in  1897,  to  29,495  tons  in  1901,  to  40,250 
tons  in  1902,  to  37,136  tons  in  1903;  and  to  36,336  tons  in  1904,  valued 
at  $193,894. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  in  freight  rates,  probably  due  to  this  improvement. 

Details  in  reference  to  this  improvement  may  be  found  m  the  An- 
nual Reports  of  the  Chief  of  Engineers  for  1896,  page  778,  and  1897, 
pages  1134  and  1185. 

(/)  Shoal  Harbor  and  Compton  Creek. — This  harbor  is  on  the 
south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook.  Compton 
Creek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor  is 
inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  6  feet  at 
mean  low  tide.  The  creek  is  navigable  for  about  1  mile  above  its 
mouth,  where  it  is  crossed  b^  a  railroad  bridge  without  a  draw. 
One-fourth  of  a  mile  above  its  mouth  it  is  crossed  by  a  highway 
drawbridge. 

The  entrance  to  this  harbor  was  originally  obstructed  by  a  broad, 
flat  shoal  on  which  there  was  a  depth  of  less  than  1  foot  at  mean  low 
tide,  the  distance  between  the  deep  water  in  the  creek  and  the  4-foot 
depth  in  the  bay  being  about  one-naif  mile. 

The  original  and  existing  project,  adopted  September  19,  1890, 
proposes  a  channel  4  feet  deep  connecting  Compton  Creek  with  Rari- 
tan Bay,  the  width  to  be  150  feet  in  the  Day  and  75  feet  in  and  near 
the  mouth  of  the  creek,  the  channel  through  Shoal  Harbor  to  be  pro- 
tected by  a  dike  if  necessary,  at  an  estimated  cost  of  $()4,130. 

The  amount  expended  to  June  30,  1905,  was  $32^000,  of  which  sum 
$17,000  was  applied  to  carrying  out  the  project  and  $15,000  for 
maintenance. 
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During  the  past  fiscal  year  no  work  in  furtherance  of  this  improve- 
ment was  done. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  in  the 
improved  channel  through  Shoal  Harbor  and  Compton  Creek  to  the 
drawbridge  was  3J  feet  at  mean  low  water.  Mean  range  of  tides, 
4.5  feet. 

The  commerce  of  this  locality  in  farm  and  fish  products,  fertiliz- 
ers, and  general  merchandise  amounted  to  179,500  tons  in  1900,  to 
180,000  tons  in  1901,  to  48,790  tons  in  1902,  to  65,175  tons  in  1903;  and 
to  28,570  tons  in  1904,  valued  at  $906,350. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  on  coal  freights  of  40  per  cent,  on  manure  from 
40  to  50  per  cent,  and  on  fish  20  per  cent  as  a  result  of  this  improve- 
ment, and  if  the  improvement  is  not  contiimed  the  rates  will  be  very 
much  advanced. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1150. 

(ff)  Cheeaequake  Creek. — This  is  a  small  stream  in  the  eastern 
part  of  New  Jersey  which  discharges  into  Raritan  Bay,  about  2  miles 
east  of  South  Amboy.  Before  improvement  by  the  United  States 
the  available  navigable  depth  in  the  creek  was  Y\  feet  at  mean  low 
water  over  the  shoals,  the  distance  from  the  entrance  to  the  upper 
limit  of  navigation  being  3^  miles. 

The  existing  project  was  adopted  June  14,  1880,  and  provided  for  a 
new  outlet,  5  feet  deep,  from  the  creek  into  Raritan  Bay,  at  right 
angles  to  the  shore  line,  through  a  beach  which  put  across  the  mouth 
of  the  creek  from  the  right  bank,  and  which  had  forced  the  outlet 
nearly  one-half  mile  to  the  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  of  stone,  200  feet  apart, 
each  side  of  the  dredged  channel ;  the  old  outlet  was  to  lie  closed  oy  a 
I)ile  dike,  and  a  channel,  4  feet  deep  and  from  50  to  100  feet  wide,  was 
to  be  dreidged  from  the  mouth  to  the  head  of  navigation,  3J  miles  up 
the  creek.  In  this  distance  two  dikes  were  to  be  built,  and  a  new 
channel  to  be  made  through  the  marsh  was  to  cut  off  a  bend  in  the 
creek.  Stump  Creek,  a  trioutary  stream  emptying  into  the  creek  neHr 
its  mouth,  was  to  be  improved  by  dredging  a  channel  50  feet  wide  and 
3  feet  deep. 

The  cost  was  estimated  at  $75,279,  which  was  revised  in  1885  to 
$90,000. 

Report  upon  survey,  with  estimate,  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1880,  page  525. 

The  amount  exi)ended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1905,  was  $40,000,  all  of  which  was  used  in 
carrying  out  the  project. 

During  the  past  fiscal  year  no  work  has  been  done. 

The  maximum  draft  that  could  be  carried  through  the  mouth  of  the 
creek  on  June  30.  1905,  was  about  3J  feet  for  narrow  widths.  Mean 
range  of  tides,  5.1  feet. 

"Die  commerce  of  the  creek  is  principally  in  bricks,  clay,  and  farm 
produce,  and  amounted  in  1886  to  about  50,000  tons,  valued  at  about 
}?216,000. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1886,  page  763. 
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Sketch  of  Cheesequake  Creek  is  printed  in  Annual  Report  of  Chief 
of  Eng:ineers  for  188-2.  page  680. 

July  1.  190t  balance  unexpended $15,910.41 

Amoont  appropriated  by  rirer  and  harbor  act  approved  March  3, 1905.    50, 000. 00 
KeceiT«d  fn»n  sale  of  condemned  property 1. 15 

65, 911.  50 
Jane  30,  1905.  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement $13,300.41 

Deposited  to  credit  of  Treasurer  United  States 315. 61 

13, 676. 02 

July  1,  1905,  balance  unexpended 52,235.57 

imaaat  (estimated)  required  for  completion  of  existing  project 557, 752.  OS 

(See  Appendix  G  5.) 

6.  Shrewsbury  Rirer,  N&ic  Jersey. — ^This  river  i.s  a  large  tidal  basin 
in  the  eastern  part  of  New  Jersey,  and  consists  of  two  bays,  each  hav- 
ing an  area  of  about  3  square  miles,  and  known,  re-spectivelv,  as  the 
North  Branch  (or  Navesink  River)  and  the  South  Branch,  and  a 
channel  called  the  main  stem,  which  unites  the  two  branches  at  their 
eastern  ends  and  extends  northwardly  to  the  outlet  at  southeast  end 
of  Sandy  Hook  Baj'.  The  river  is  navigable  on  the  North  Branch 
to  Redbank,  8  miles  from  the  mouth,  where  it  is  crossed  by  three 
bridges  without  draws,  and  on  the  South  Branch  to  Branchport,  9 
miles  from  the  mouth ;  also  to  Little  Silver,  Oceanport,  Parkers  Creek, 
North  Long  Branch,  and  Monmouth  Beach,  on  the  several  arms  of 
the  South  Branch. 

The  part  of  the  river  which  has  been  under  iniprovement  by  the 
United  States  consists  of  the  main  stem,  the  North  Branch  to  Oceanic, 
5  miles  from  the  mouth,  and  the  South  Branch  to  the  vicinity  of  Sea- 
bright,  about  oJJ  miles  from  the  mouth.  The  bays  above  Oceanic 
ana  Seabright  had  sufficient  water  to  accommodate  navigation. 

Before  any  improvement  was  begun  by  the  United  States  the 
available  depth  to  Oceanic,  on  the  North  Branch,  was  3i  feet,  and  to 
Seabright,  on  the  South  Branch,  it  was  2J  feet ;  the  depth  in  the  main 
stem  was  4  feet.  For  details  see  Annual  Report  of  the  Chief  of 
Ei^ineers  for  1886,  page  756. 

By  act  of  Congress  of  August  30,  1852,  $l,.oOO  was  appropriated 
for  and  expended  upon  a  survey  to  ascertain  the  extent  of  a  break 
through  the  beach  between  the  Shrewsbury  River  and  the  ocean,  but 
no  work  of  improvement  was  begun. 

First  project :  By  act  of  Congress  of  July  11,  1870,  a  survey  of  the 
river  was  ordered.  The  report  on  this  survey,  printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  702,  described  a 
l»r  across  the  river  nearly  opposite  the  Navesink  lights  and  four 
analler  bars  above,  and  recommended  deepening  them  by  dredging, 
at  an  estimated  cost  of  $14,000.  The  work  was  completed  under 
appropriation.s  amounting  to  $19,000,  made  in  1871  and  1873,  and  a 
new  shoal  near  Lower  Rocky  Point  was  also  dredged.  The  dredged 
channels  did  not  long  maintain  the  improved  depth  (6  feet  at  low 
tide). 

Existiiur  project,  with  modifications :  The  river  and  harbor  act  of 
1875  pronded  tor  a  survey  of  the  "  North  and  South  branches  of  the 
Skewbury  River,  New  Jersey."    The  report  on  this  survey,  printed 
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in  the  Annual  Report  of  the  Chief  of  Engineers  of  1876,  page  278, 
proposed  dredging  at  Upper  and  Lower  Eocky  Point  and  a  training 
dike  at  the  entrance  to  the  North  Branch  at  a  total  estimated  cost 
of  $18,000.    This  sum  was  appropriated  by  the  river  and  harbor  act 
of  1878,  but  before  beginning  the  work  it  was  decided  to  make  a 
new  and  more  detailed  survey  of  the  river.    This  survey  was  made 
in  1878,  and  the  report,  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1879,  page  405,  presented  a  plan  for  improving  both 
branches  of  the  river  and  main  stem  to  obtain  a  channel  of  6  feet 
depth  at  mean  low  water,  with  a  width  of  300  feet  in  the  main  stem 
and  of  150  feet  in  each  of  the  branches,  by  dredging  and  constructing 
pile  dikes  or  training  walls.     At  this  time  the  available  depth  in  the 
main  stem  was  found  to  be  5.4  feet  at  mean  low  water,  in  the  North 
Branch  3.5  feet,  and  in  the  South  Branch,  at  the  entrance,  2.6  feet — 
practically  suspending  all  navigation  in  the  latter  channel.    The  plan 
was  referred  to  a  Board  of  Engineers,  and  with  slight  modifications 
was  approved  by  it  February  12,  1879.     It  provided  for  the  construc- 
tion of  seven  pile  dikes  and  for  dredging  at  seven  diflFerent  shoal 
points,  at  a  total  estimated  cost  of  $142,080.     This  project   was 
adopted  March  3,  1879,  when  an  appropriation  of  $10,000  was  made 
for  beginning  work.    No  essential  modification  of  this  project  has 
since  been  made.    Nine  dikes  have  been  built  and  the  shoals  have  been 
dredged  and  redredged  fretiuently  in  order  to  maintain  the  proposed 
depth  of  6  feet.    Owing  to  the  change  in  diking  and  to  the  cost  of 
dredging  being  generalh'  greater  than  originally  estimated,  it  was 
found  necessary  in  1881, 1883,  and  1887  to  add  to  "the  estimate  for  the 
completion  of  the  whole  work.    The  existing  project  for  improve- 
ment, therefore,  is  the  project  of  1879,  with  the  modifications  inmcated 
above,  and  proposes  to  secure  a  channel  of  6  feet  depth,  at  mean  low 
water,  with  width  of  300  feet  up  to  the  junction  or  the  North  and 
South  branches  and  with  a  width  of  150  feet  in  those  branches,  by 
means  of  dredging  and  diking  at  an  estimated  cost  (including  appro- 
priation of  1878  applied  to  this  project)  of  $234,062. 

Report  on  preliminary  examination  and  survey,  with  'estimate, 
under  act  of  June  13, 1902,  is  printed  in  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  1162. 

The  sum  expended  under  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30, 1905,  was  $320,227.81.  of  which  $195,393.95 
was  for  carrying  out  the  project,  $119,833.86  for  maintenance,  and 
$5,000  for  the  survey  made  in  1903. 

During  the  past  fiscal  year  dredging  for'improvement  and  main- 
tenance was  in  progress  under  two  contracts;  103,413  cubic  yards  of 
material  was  removed  from  the  main  stem  below  the  Highlands 
bridge,  the  contract  being  completed  May  17,  1905,  and  61,476  cubic 
vards  from  three  bars  in  the  North  Branch  and  six  bars  in  the  South 
Branch.  The  latter  contract  is  still  in  force,  but  practically  com- 
pleted. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  through- 
out the  limits  of  the  improvement  was  6  feet  at  mean  low  water  in 
channels  not  less  than  50  feet  in  width.  Mean  range  of  tides :  Outer 
bar,  5  feet;  Highlands  bridge,  3  feet;  Seabright  bridge,  1.3  feet. 

The  commerce  of  this  river,  mainly  in  coal,  farm  products,  fertili- 
zer, and  general  merchandise,  amounted  in  1889  to  906,000  tons;  in 
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1900,  to  804,000  tons;  in  1901,  to  488,000  tons;  in  1902,  to  667,000  tons; 
in  1903,  to  761,000  tons;  and  in  1904  to  780,290  tons,  valued  at 
$7,051,826.  The  passenger  traffic  is  important,  the  number  of  people 
carried  by  the  Patten  Lme,  South  Branch,  in  1902  being  264,635 ;  in 
1903,  277,257,  and  in  1904,  266,157. 

Further  details  in  reference  to  this  wprk  maj'  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  797,  and 
1900,  page  185. 

Sketches  of  Shrewsbury  River  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1879,  1881,  1882,  1887,  1890,  1891,  1892, 
and  1893,  and  a  map  of  the  whole  river  is  printed  in  House  Document 
No.  123,  Fifty-eighth  Congress,  second  session. 

July  1,  1904,  balance  unexpended $46,469.72 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    2o!  000.  00 

06,469.72 
Jnne  30, 1905,  amount  expended  during  fiscal  year: 

For  worlcs  of  lniprovemen| $2G,HKi.95 

For  maintenance  of  Improvement 10, 80.3. 58 

37,697.53 

July  1,  1905,  balance  unexpended 28,  772. 19 

July  1,  1905,  outstanding  liabilities 4, 292.  39 

July  1, 1905,  balance  available 24,  479.  80 

July  1,  1905,  amount  covered  by  uncompleted  contracts 404.  80 

Amount  (estimated)  required  for  completion  of  existing  project 19, 581. 51 

(See  Appendix  G  6.) 

7.  Manasquan  River,  New  Jersey. — ^This  is  a  small  stream  in  the 
eastern  part  of  New  Jersey  which  empties  into  the  Atlantic  Ocean 
about  26  miles  south  of  Sandy  Hook,  and  in  its  natural  condition 
the  low-water  depth  for  several  miles  above  the  mouth  varied  from 
4  to  6  feet.  The  outlet,  however,  was  obstructed  by  a  shifting  sand 
bar,  on  which  the  depth  did  not  exceed  1^  feet.  After  severe  storms 
this  outlet  was  sometimes  entirely  closed,  remaining  so  until  sufficient 
fresh  water  had  accumulated  in  the  river  above  to  force  an  outlet 
into  the  ocean. 

A  project  for  its  improvement,  adopted  by  the  river  and  harbor  act 
of  Afarch  3,  1879,  contemplated  obtaining  a  permanent  outlet  for  the 
river  nearly  at  right  angles  to  the  shore,  with  a  depth  of  6  feet  at 
mean  low  water;  also  dredging  a  channel  in  the  lower  river  to  the 
same  depth.  The  estimated  co.st  was  $52,120.  Work  was  suspended 
in  1883  after  three  appropriations,  amounting  to  $39,000,  had  been 
expended  on  the  improvement. 

The  existing  project,  approved  March  3,  1899,  with  subsequent 
modifications,  which  is  a  modification  of  the  original  project,  contem- 
plates obtaining  an  outlet  6  feet  deep  for  the  river,  and  also  in  deepen- 
ing the  channel  just  above  the  mouth  to  the  same  depth,  at  an  addi- 
tional cost  of  $18,300  over  the  amount  expended  and  on  hand,  making 
the  total  estimated  cost  of  the  improvement  $59,300,  to  which  should 
be  added  $1,075  expended  for  maintenance. 

The  amount  expended  to  June  30,  1905,  was  $10,229.27,  of  which 
$39,000  was  used  for  carrying  out  the  project  and  $1,229.27  for 
maintenance. 
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Reference  to  survey  of  the  inlet  is  noted  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  page  147. 

The  maximum  draft  that  could  l^  carried  June  30, 1905,  was  about 
2  feet  at  mean  low  water.   Mean  range  of  tides,  2,4  feet. 

The  commerce  amounts  practically  to  nothing.  The  river  is  used 
principally  by  small  fishing  craft ;  also  by  pleasure  boats  during  the 
summer  season. 

The  improvement  has  not  advanced  to  the  condition  which  would 
affect  the  rates  of  freight.  It  is  stated  that  there  will  be  a  reduction 
when  the  entrance  is  made  navigable. 

Detailed  description  of  this  improvement,  with  map,  is  printed  in 
the  Annual  Report  of  the  Chief  or  Engineers  for  1898,  page  1070. 

Histories  of  the  work  and  maps  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1880,  Part  1,  pages  547-566,  and  1882, 
Part  1,  page  701. 

July  1,  1904,  balance  unexpended ^,797.57 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement i 26.84 

July  1,  1905,  balance  unexpended 5,770.73 

Amount  (estimated)  required  for  completion  of  existing  project 14,375.00 

(See  Appendix  G  7.) 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSET  AND  PENN- 
SYLVANIA, AND  OF  CERTAIN  WORKS  IN  DELAWARE  BAY,  DELA- 
WARE. 

This  district  was  in  the  charge  of  Maj.  J.  C.  Sanford,  Corps  of 
Engineers.  Division  engineer,  Col.  Amos  Stickney,  Corps  of  Engi- 
neers. 

1.  Delaware  River,  New  Jersey  and  Pennsylvania. — ^Trenton,  the 
head  of  natural  and  actual  navigation  of  the  Delaware  River,  is  about 
30  miles  above  the  upper  end  of  the  port  of  Philadelphia.  In  its 
original  condition  this  stretch  of  river  was  obstructed  by  several 
shoals.  Between  Bordentown  and  Trenton,  a  distance  of  about  5 
miles,  a  narrow  and  circuitous  channel  existed,  which  carried  only 
from  3  to  6  feet  at  mean  low  water.  At  Kinkora  bar,  about  9  miles 
below  Trenton,  there  was  a  shoal  carrying  7^  feet,  and  at  Fivemile 
bar,  opposite  the-  upper  part  of  Philadelphia,  a  shoal  crossed  the 
Pennsylvania  channel  carrying  only  3  to  4  feet  at  mean  low  water; 
there  was,  however,  a  depth  or  13  feet  past  Fivemile  bar  in  the  New 
Jersey  channel  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  Mifflin  bar,  which  reduced  the  depth  at  mean  low 
water  to  17  feet,  at  Schooner  ledge  and  Cherry  Island  flats  to  18  feet, 
at  Bulkhead  shoal  and  Baker  slioal  to  about  20  feet,  and  at  Duck 
Creek  flats  to  about  20  feet.  The  lower  end  of  Duck  Creek  flats  is  56 
miles  below  Philadelphia. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  9  miles 
of  the  river  and  toward  deepening  the  channels  across  Perriwig  and 
Kinkora  bars. 
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Previous  to  1885  the  efforts  to  improve  the  river  between  Phila- 
delphia and  the  bay  were  confined  to  dredging,  except. at  Schooner 
ledge,  where  solid  rock  was  removed.  The  work  was  done  under 
appropriations  for  special  localities,  and  also  under  general  appro- 
priations for  the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent  im- 

Srovement  of  Delaware  River  and  Bay,  recommended,  under  date  of 
anuary  23, 1885,  the  formation  of  a  ship  channel  from  a  point  oppo- 
site Philadelphia  and  about  midway  between  the  American  Ship 
Building  Company's  yard  and  the  Gas  Trust  wharf  to  deep  water  in 
Delaware  Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet 
at  mean  low  water.  The  formation  of  such  a  channel  was  to  be 
obtained,  except  at  Schooner  ledge,  where  rock  would  have  to  be 
removed,  by  regulating  the  tidal  flow  by  means  of  dikes,  with 
recourse  to  dredging  where  necessary,  as  an  aid  to  such  contracting 
and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  about  $2,425,000,  which  covered  the  estimated  cost  of  the  per- 
manent improvement  of  the  Delaware  River  between  the  upper  part 
of  Philadelphia  and  deep  water  in  the  bav.  The  annual  cost  of  main- 
tenance was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost 
did  not  include  the  improvement  of  Philadelphia  Harbor,  which  was 
a  separate  project. 

In  the  nver  and  harbor  act  approved  March  3,  1899,  Cbngress 
adopted  a  new  project  for  the  improvement  of  the  river,  providing 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from 
Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885,  which  provided  for  a  depth  of  26  feet  at  mean  low  water.  At 
the  time  of  adoption  of  the  new  project  the  26-foot  channel,  with 
widths  varying  from  200  to  600  feet,  had  been  formed  from  the  upper 
part  of  Philadelphia  Harbor  to  the  bay,  except  at  the  following- 
named  localities:  Tinicum  Island  shoal,  depth  from  23.6  feet  to  26 
feet  over  a  distance  of  about  4,200  feet ;  above  Schooner  ledge,  depth 
from  24  feet  to  26  feet  over  a  distance  of  about  4.800  feet ;  from  below 
Marcushook  to  Bellevue,  depth  from  23  to  26  feet  over  a  distance  of 
about  13,500  feet.  These  distances  are  measured  on  the  range  lines. 
The  distances  measured  between  the  26-foot  curves  on  the  lines  of 
deepest  water  were  much  shorter. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  8^  reet 
deep  through  Kinkora  bar,  and  a  channel  26  feet  deep  over  the  whole 
width  through  Fivemile  bar. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30,  1905,  under  appropriations  for  special 
localities  and  the  general  river  improvement,  not  including  Phila- 
delphia Harbor,  was  $6,279,278.97,  of  which  $124,500  was  expended 
on  the  part  of  the  river  between  Trenton  and  Philadelphia. 
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The  total  amount  expended  on  the  26-foot  project  since  its  adoption 
in  1885  was  $1,532,688.81,  of  which  about  $200,000  is  estimated  to 
have  been  applied  to  maintenance.  In  addition  to  this  expenditure 
the  following  sums  were  expended  since  the  adoption  of  the  26-foot 
channel  in  1885  on  special  localities  on  the  river  under  appropriations 
made  for  the  purpose : 

Channel  across  Smiths  Island  bar,  between  Philadelphia,  Pa.,  and 

Camden.  N.  J $30,000.00 

Between  the  upiier  part  of  Philadelphia.  Pa.,  and  Trenton,  N.  3 37,  500. 00 

Bebuildtng  and  enlarging  dike  at  junction  of  Schuylkill  and  Dela- 

wiire  rivers .3,000.00 

Removing  rock  ledge  opposite  Petty  Island 69,463.20 

Expenses  of  Board  of  Engineer  officers  on  project  for  channel  30 
feet  deep  and  600  feet  wide 7. 000. 00 

Total 146, 963. 26 

Work  under  the  existiuj^  project  was  commenced  under  an  appro- 
priation of  $300,000  contained  in  the  river  and  harbor  act  of  March  3, 
1899.  Under  the  provisions  of  this  act  $69,463.26  was  applied  to  the 
improvement  of  the  river  between  Trenton  and  Christian  street, 
$7,000  to  the  expenses  of  the  Board  of  Engineer  officers  on  project  for 
a  30-foot  channel,  and  the  balance,  $223,536.74,  under  the  existing 
project.  The  sundry  civil  act  of  June  6,  1900,  appropriated  the  sum 
of  $270,500  for  continuing  the  improvement  under  the  existing 
project,  and  sundry  civil  act  of  March  3,  1901,  appropriated  a  further 
sum  of  $61,500  for  the  work. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated  the 
sum  of  $600,000  for  continuing  this  improvement  under  the  existing 
general  project.  The  same  act  authorized  the  letting  of  a  contract 
or  contracts  to  the  extent  of  $2,400,000  additional  for  such  materials 
and  work  as  might  be  necessary  for  the  prosecution  of  the  project,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 
The  work  completed  during  the  past  fiscal  year,  under  the  contracts 
entered  into  and  by  the  operation  of  the  plant  belonging  to  the  United 
States,  was  done  under  this  authority.  The  entire  amount  authorized 
by  the  act  to  be  contracted  for  has  been  appropriated. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
the  sum  of  $500,000  for  continuing  this  improvement  under  the 
existing  general  project.  The  same  act  authorized  the  letting  of  a 
contract  or  contracts  to  the  extent  of  $1,000,000  additional  for  such 
materials  and  work  as  might  be  neces.sary  to  prosecute  said  improve- 
ment, to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  the  sum  of 
$3,247,626.90  was  expended  oii  the  work  of  the  existing  project  in 
surveys,  in  operations  at  Baker  shoal.  Duck  Creek  flats.  Salem  Cove 
flats  shoal.  Cherry  Island  flats.  Deep  Water  Point,  Schooner  ledge, 
and  Tinicum  Island  flats,  and  in  the  construction  of  bulkheads  for 
the  reception  of  dredged  material.  A  suction  dredge  is  under  con- 
struction, and  details  of  the  work  are  given  in  Appendix  H  7,  here- 
with. None  of  this  amount  is  considered  as  applied  to  maintenance, 
as  the  original  project  estimate  includes  maintenance  until  completion 
of  the  work. 
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The  changes  during  the  past  fiscal  year  are  summarized  as  follows : 
At  Baker  shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  30,627  linear  feet  of  .structure.  At  Cherry  Island 
flats  the  work  of  bulkhead  construction  has  resulted  in  the  comple- 
tion of  4,535  linear  feet  of  structure.  The  work  of  dredging  under 
the  30-foot  project  has  resulted  in  the  formation  of  a  channel  30  feet 
deep  at  mean  low  water  about  20,500  feet  long  and  with  an  average 
w^idth  of  600  feet  through  the  upper  part  of  Baker  shoal,  a  channel  of 
the  same  depth  with  length  of  43,000  feet  and  600  feet  in  width 
through  Duck  Creek  flats  shoal,  and  a  channel  of  the  same  depth  and 
600  feet  in  width  for  a  distance  of  12,500  feet  through  Salem  Cove 
flats  shoal.  The  channel  through  Cherry  Island  flats.  Deep  Water 
Point  range,  and  Tinicum  Island  flats  has  been  deepened  and  im- 
proved by  suction  dredges. 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low  water 
on  June  30,  1905,  over  the  shoalest  part  of  the  river  below  Philadel- 

1)hia  was  about  22  feet  at  a  short  shoal  near  lower  end  of  Schooner 
edge  range. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
inent  at  8,433,276  tons;  total,  11,356,270  tons.  For  1904  the  total  for- 
eign freight  movement  was  estimated  at  3,609,413  tons  and  the  total 
domestic  freight  movement  at  19,762.623  tons;  total,  23,372,036  tons. 
The  additional  work  proposed  in  the  approved  project,  and  for  a 
part  of  which  funds  were  provided  by  the  river  and  harbor  act  of 
June  13,  1902,  by  sundry  civil  acts  of"  March  3,  1903,  and  April  28, 
1904,  and  by  the  river  and  harbor  act  of  March  3,  1905,  is  necessary 
to  make  the  improvement  available  and  will  largely  benefit  commerce. 

COMMEBCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  commerce  of  the  Delaware 
River  for  the  yenrs  ending  December  31.  100.H  and  15)04,  Is  complied  from  the 
reports  of  the  Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime 
Exchange  of  the  city  of  Philadelphia  : 


Articles. 

1W8. 

i90t: 

IMPORTS. 

Von*. 

»,m 

112, 1S9 
29,101 
128,177 
2»,975 
ago,  640 

Ton*. 
60,628 

Th^glf  ATlH  f^hAfl^ffAtf               ,     ,                 , 

120  800 

30.839 

TT«t»,'wiV""f*^*Tl''«'^            

11,204 

gogsr 

260,801 

If  imM^llanmmff 

674,781 

Total 

1,661.249 

1,067,348 

EXPORTS. 

Coal 

640,080 

370,296 

I,n4,fla6 

868,976 

622,611 

Grain  and  flour 

281.292 

1,186,018 

Mil«TPllRI14*011ll .  ,  , ,  , ,  , ...... 

462,244 

Total 

2,378,807 

2,662,066 
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The  following  statement  concerning  the  domestic  and  coastwise  commerce  of 
the  Delaware  River  for  the  years  ending  December  31,  1903  and  1904,  has  been 
compiled  from  returns  made  by  shippers,  consignees,  and  carriers : 


Articles. 

1803. 

1804. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVALS. 

148,462 

888,686 

948.481 

1,428,868 

1.250,828 

$3,312,754 

1,438,0(10 

18,417,757 

762,882 

626,803,726 

133,120 

434,268 

1,0IS6,076 

1,325,766 

4,482,806 

$3,600,882 

Ooel 

1,574,474 

10,224,542 

8»nd 

678,837 

Wlx^ll'in"^' 

786,817,622 

Total 

7.171,188 

6«),235,128 

7,441,017 

802,805,287 

DXPARTURB8. 

108,802 
7,462,126 

101,047 

71,414 

3,882,743 

2,444,7W 

30,808,465 

1,725,749 

8,884,717 

473,620,780 

132,846 

112,083 

94,816 

4,325,605 

8,275,241 

Coal 

28,968,722 

FertlUzers 

1,786,020 

Iron,  mannftHTturfMl , 

3,491,730 

617,238,823 

Total 

11,716,281 

612,028,514 

12,321,606 

665,763,536 

July  1,  1904,  balance  unexpended $1, 334, 93«.  90 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 500, 000. 00 

Amount  received  from  sales  of  condemned  property 48.5.  00 


June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1,010,214.52 

By  Treasury  settlements  1898-99 1. 35 


1,835,421.90 


1, 010, 215. 87 


July  1,  1905.  balance  unexpended 825,200.03 

July  1,  igo."),  outstanding  liabilities , 260,263.05 

July  1,  1905,  balance  available 55.5.942,98 


July  1,  1905,  amount  covered  by  uncompleted  contracts 146, 136. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1,  754, 463. 26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
■  30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 

uuexiiended  July  1,  1905 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  Hi.) 

2.  Ice  harbor  at  Marcushook^  Pa. — In  1785  the  Commonwealth  of 
Pennsylvania  built  two  wharves*  upon  crib  piers  at  Marcushook  for 
the  convenience  of  commerce.  In  1829  an  appropriation  was  made  by 
Congress  for  repairing  the  piers  and  improving  the  harbor. 

In  1866  a  project  was  adopted  for  a  harbor  in  the  Delaware  River 
to  protect  vessels  against  moving  ice.  The  old  work  at  Marcushook 
was  utilized  as  far  as  possible.  The  amount  expended  from  1866  to 
June  30,  1905,  was  $213,962.46.  Since  1889  all  expenditures  have 
been  for  repairs  and  maintenance.  The  last  amount  appropriated  for 
the  work  was  $6,000,  by  act  of  September  19, 1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one-half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean  low 
water.    The  protection  consists  of  the  old  landing  piers  and  seven 
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detached  piers,  having  foundations  of  wooden  cribs  filled  with  stone, 
the  superstructures  being  faced  with  cut  stone.  The  detached  piers 
appear  to  be  in  good  condition. 

During  the  past  fiscal  year  73  cents  was  expended  for  incidental 
expenses. 

Rules  for  the  use  of  the  landing  piers  were  approved  by  the  Acting 
Secretary  of  War  under  date  of  April  29,  1904. 

Jnly  1,  1904,  balance  unexpended $38.27 

June  30, 1905,  amount  expended  during  fiscal  year .  73 

July  1,  1905,  balance  unexpended 37.54 

(See  Appendix  H  2.) 

3.  Iron  jner  in  Ddaware  Bay,  near  Lewes,  Del. — ^The  original  proj- 
ect for  this  work  proposed  the  construction  of  a  landing  pier  about 
1,700  feet  in  length,  extending  from  the  shore  south  or  the  break- 
water into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water,  the 
pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles,  sur- 
mounted by  a  timber  superstructure.  The  work  was  commenoed  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1 ,155  linear  feet  of  pier  21  feet  in  width  and  546  linear  feet  42  feet 
in  width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the 
outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water.  Since 
construction  the  pier  has  been  repaired  and  cared  for  by  the  United 
States. 

The  total  expenditures  to  June  30, 1905,  were  $385,339.40.  Of  this 
amount  $27,000  was  applied  to  the  maintenance  of  the  improvement. 

The  right  to  use  tjie  pier  for  railway  purposes,  granted  in  the  act 
of  July  15, 1870,  has  never  been  exercised  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modem 
frieght  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  struc- 
ture. 

During  the  past  fiscal  year  no  work  has  been  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  the  Government  engi- 
neer, light-house,  and  quarantine  services.  It  is  of  very  great  value 
to  vessels  frequenting  the  breakwater  harbor  in  winter,  when  the  har- 
bor is  packed  with  noating  ice,  rendering  the  anchorage  dangerous. 
At  such  times  vessels  eagerly  seek  its  shelter  and  protection. 

It  is  proposed  to  hold  the  available  balance  of  $820.60  for  mainte- 
nance and  repairs  as  needed. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

.Tuly  1,  1904,  balance  unexpended $820.  «0 

July  1,  1905,  balance  unexpended 820.60 

(See  Appendix  H  3.) 

^.  Delaware  Breakwater,  Delaware. — ^The  final  report  of  the  local 
officer  upon  this  work  was  submitted  June  19,  1899,  and  is  printed  in 
tibe  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1346. 

The  depths  in  the  protected  anchorage  vary  from  11^  to  18  feet  at 
mean  low  water,  and  the  harbor  is  available  for  vessels  drawing  up 
to  about  16  feet. 
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The  amount  expended  on  this  work  up  to  June  30,  1905,  -was 
$2,807,479.06.  No  portion  of  this  amount  has  been  applied  to  main- 
tenance. 

During  the  fiscal  year  ending  June  30,  1903,  a  survey  of  the  break- 
water harbor  was  completed  as  a  part  of  a  survey  of  the  national 
harbor  of  refuge. 

The  mean  range  of  tide  is  4.5  feet. 

It  is  proposed  to  reserve  the  available  balance  of  $875.64  for  repairs 
to  the  breakwater  and  for  surveys  and  examinations  of  the  work. 

July  1,  1904,  balance  unexpended • $875.  64 

July  1,  1905,  balance  unexpended 875.  64 

(See  Appendix  H  4.) 

5.  Harbor  of  refuge^  Delaware  Bay,  Delaware. — ^The  project  for 
the  construction  oi  this  harbor,  which  was  adopted  and  provided  for 
under  the  continuous-contract  system  in  the  river  and  harbor  act  of 
June  3,  1896,  includes  the  construction  of  a  breakwater  on  the  line 
of  least  depth  along  the  eastern  branch  of  the  shoal  known  as  the 
''  Shears,"  and  tlie  construction  of  a  row  of  ice  piers  across  the  upper 
end  of  the  harbor  to  protect  it  from  ice  descending  the  bay,  at  a  total 
cost  not  to  exceed  $4,665,000. 

No  expenditures  were  made  on  this  improvement  previous  to  June 
80, 1896. 

Up  to  the  clo%e  of  the  fiscal  year  ending  June  30, 1905,  $2,238,205.34 
had  been  expended  in  the  construction  of  the  breakwater  and  ice  piers. 

No  part  of  this  amount  was  applied  to  the  maintenance  of  the  work. 

During  the  fiscal  year  ending  June  30,  1904,  the  sum  of  $338.43  was 
expended  on  a  survey  made  of  the  harbor. 

The  breakwater  was  completed  on  December  fl,  1901.  The  super- 
structure of  the  breakwater  has  a  length  of  7,950  feet  and  the  sub- 
structure a  length  of  8,040  feet,  measured  on  the  low-water  line. 

A  project  for  the  construction  of  10  ice  piers  was  submitted  on 
April  5  and  approved  April  23,  1900.  This  work  was  commenced 
during  the  fiscal  year  endmg  June  30,  1901,  and  completed  November 
22,  1902.  Seventy-one  thousand  three  hundred  tons  of  stone  was 
deposited  in  the  work. 

A  project  for  the  construction  of  additional  ice  piers  was  submitted 
under  date  of  June  7  and  approved  June  30,  1902.    Work  under  this 

Project  was  begun  August  4,  1902,  and  completed  June  19,  1903. 
hirty-seven  thousand  six  hundred  and  seventy-three  tons  of  stone 
was  deposited,  completing  5  ice  piers. 

A  report  was  submitted  under  date  of  November  19,  1902,  contain- 
ing project  and  estimates  for  further  protection  of  the  harbor.  A 
further  report  on  this  subject,  containing  a  detailed  project  and  esti- 
mate of  cost  of  the  proposed  extension  or  the  breakwater  at  this  har- 
bor, was  submitted  imder  date  of  November  14,  1903.  Both  reports 
and  the  recommendations  of  the  Board  of  Engineers  for  Rivers  and 
Harbors  are  published  in  House  Document  No.  548,  Fifty-eighth  Con- 
gress, second  session,  and  also  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  pages  1215-1225. 

It  is  proposed  to  reserve  the  available  balance  of  $1,128.66  for 
repairs  and  surveys  and  examinations  of  the  work. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes 
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of  Chesapeake  Bay  (the  ocean  entrance  for  the  ports  of  Baltimore, 
Norfolk,  and  Newport  News),  and  is  therefore  an  especially  con- 
venient port  of  call  for  the  entire  commerce  of  the  North  Atlantic 
coast.  It  is  now  largely  used  by  vessels  awaiting  orders  to  ports  for 
discharge  or  loading.  During  the  year  ending  December  31,  1904, 
1,171  vessels  (not  including  small  craft)  called  at  this  harbor. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  greatly  increased  not  only  as  a  port  of  call,  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1216.  A  map  is  printed  in 
House  Executive  Document  No.  112,  Fifty-second  Congress,  first 
ses.sion. 

The  mean  range  of  tide  is  4.5  feet. 

July  1,  1904,  balance  unexpended . $1,132.91 

Treasury  settlement,  June  9,  1898 10.46 

June  30, 1905,  amount  expended  during  fiscal  year 3.  79 

4.25 

July  1,  1905,  balance  unexpended 1, 128.  66 

(See  Appendix  H  5.) 

6.  Removing  sunken  vetseU  or  craft  obstructing  or  endangering 
navigation. — (a)  Wreck  of  canal  boat  in  Schuylkill  River. — This 
wreck,  lying  in  the  western  draw  passage  of  the  Grays  Ferry  high- 
way bridge,  was  considered  an  obstruction  to  navigation.  Its  re- 
moval was  authorized  on  December  14,  1903.  Work  under  the  exist- 
ing contract  for  the  removal  of  this  wreck  has  not  yet  been  com- 
menced. 

(6)  Wreck  of  barge  Alice  in  Delaware  River  near  Tinicum 
Island. — ^This  wreck  was  considered  an  obstruction  to  navigation ;  its 
removal  was  authorized  on  June  30,  1904.  The  wreck  has  not  yet 
been  removed. 

{c)  Wreck  of  barge  Santiago  in  national  harbor  of  refuge,  Dela- 
ware Bay. — ^This  wreck  was  considered  a  dangerous  obstruction  to 
navigation;  its  removal  was  authorized  on  January  17,  1905.  The 
work  of  removal  is  in  progress.  The  contractor  paid  the  United 
States  $3,160  for  the  wreck  and  agreed  to  do  the  work  of  removal. 

{d)  Wreck  of  Philadelphia  City  ice  boat  No.  3  in  national  harbor 
of  refuge,  Delaware  Bay. — This  wreck  was  considered  a  menace  to 
navigation;  its  removal  was  authorized  February  25,  1905.  The 
work  of  removal  is  in  progress. 

(e)  The  removal  of  the  wreck  of  the  schooner  Lottie  K.  Friend 
from  Delaware  Bay,  about  1\  miles  west  of  Ship  John  light,  under 
a  contract  dated  February  18, 1897,  with  Thomas  Poynter  and  Elijah 
D.  Register,  of  Lewes,  Del.,  in  progress  during  the  fiscal  year  endmg 
June  30,  1897,  was  not  completed,  and  the  annulment  of  the  contract 
was  recommended  June  16,  1898,  and  approved  June  18,  1898.  This 
wreck  has  not  yet  been  removed. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  was  $1,039.63, 

(See  Appendix  H  6.) 
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IMPEOVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW 
JERSEY,  OF  CERTAIN  RIVERS  AND  HARBORS  IN  DELAWARE,  AND 
OF  INLAND  WATERWAY  FROM  CHINCOTEAOUE  BAY  TO  DELAWARE 
BAY,  VIRGINIA,  MARYLAND,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Capt.  C.  A.  F.  Flagler,  Corps 
of  Engineers.  Division  engineer,  Col.  Amos  Stickney,  Corps  of 
Engineers. 

1.  Rancocas  River,  New  Jersey. — The  Rancocas  River  is  a  tributary 
of  the  Delaware  River,  its  mouth  being  about  11  miles  above  the 
Pennsylvania  Railroad  terminal  and  ferry  at  Camden,  N.  J. 

In  the  original  condition  the  minimum  depth  was  4^  feet  at  mean 
low  watel-  from  the  junction  of  the  forks  near  Centerton  to  its  mouth, 
a  distance  of  7J  miles.  Above  Centerton  the  depth  on  the  Mount 
Holly  Branch,  a  distance  of  5^  miles,  was  generally  about  2J  feet. 
From  the  forks  to  Moores  Landing,  the  head  of  navigation  on  the 
Lumberton  Branch,  a  distance  of  3.6  miles,  the  low- water  depth  over 
shoal  places  was  3  feet.  The  mean  range  of  tides  at  Centerton  is  about 
6  feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coates  bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton 
and  thence  to  Mount  Holly  a  channel  5  feet  deep.  Operations  under 
this  project  were  carried  on  from  1881  to  1895,  and  were  directed  to 
the  formation  of  a  low-water  channel  100  feet  wide  and  6  feet  deep 
from  the  mouth  to  Centerton  and  50  feet  wide  and  5  feet  deep  for  a 
distance  of  about  If  miles  above  Centerton.  The  unexpended  balance, 
$399.70,  has  been  returned  to  the  surplus  fund  of  the  Treasury. 

An  appropriation  of  $2,000  for  this  river,  made  in  the  act  of 
June  3,  1896,  was  required  by  the  act  to  be  expended  in  the  improve- 
ment of  the  Lumberton  Branch  and  was  applied  in  the  fiscal  year 
1898  to  dredging  through  the  shoals  at  Pattersons  Landing,  below 
Paxsons  Landing,  and  partly  through  the  shoal  above  Paxsons  Land- 
ing, the  channel  having  a  width  of  30  feet  and  a  mean  low-water 
depth  of  6  feet,  and  an  appropriation  of  $2,000,  made  in  the  river 
and  harbor  act  of  March  3, 1899,  was  likewise  required  to  be  expended 
in  the  Lumberton  Branch  and  was  applied  to  dredging  a  channel  with 
a  depth  of  from  6  to  7  feet  at  mean  low  water  and  a  width  of  30  feet 
through  the  shoal  below  Moores  Landing. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $3,000 
for  continuing  the  improvement  of  the  Lumberton  Branch,  and  for 
its  expenditure  a  project  was  approved  providing  for  the  construc- 
tion of  contraction  works,  consisting  of  low  wing  dams,  to  be  located 
at  places  where  the  channel  had  been  dredged  and  had  refilled.  The 
work  was  completed  on  July  24,  1903.  m  aU,  18  wing  dams  were 
built.  Of  these,  11  were  placed  on  the  north  side  and  7  on  the  south 
side,  covering  the  stretch  from  the  forks  up  to  the  highway  bridge  at 
Hainesport,  a  distance  of  about  2^  miles. 

The  expenditure  during  the  year  was  for  contingent  expenses. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
$44,479.45,  of  which  $6,979.24  was  on  the  Lumberton  Branch. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water,  over  the  shoale-st  part  of  the  river  between  the  mouth  and 
the  forks  and  Centerton  was  7  feet,  and  above,  to  Moores,  about  6 
feet. 
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It  has  been  impracticable  to  ascertain  what  direct  effect  the  im- 
provement of  the  channel  has  had  upon  freight  rates,  or  the  extent  of 
the  commerce  during  the  past  year.  For  1903  the  commerce  reported 
was  462,971  tons,  valued  at  $9,634,550. 

No  work  was  done  on  the  improvement  during  the  past  fiscal  year. 

July  1,  1904,  balance  unexpended .• <>$433.  21 

June  30,  1905,  amount  expended  durinfir  fiscal  year : 

For  maintenance  of  improyement fl2. 75 

June   30,    1905,    covered    into   surplus    fund.    United 

States  Treasury <»390.  70 

412. 45 

July  1,  1905,  balance  available »  20.  76 

(See  Appendix  1 1.) 

2.  Cooper  Creek,  New  Jersey. — This  creeks  enters  the  Delaware 
River  in  the  city  of  Camden,  just  above  Cooper  Point.  It  was  navi- 
gable at  mean  high  water  for  a  distance  of  9  miles  from  its  mouth  for 
vessels  drawing  5  feet,  and  for  the  first  5  miles  for  vessels  of  llj 
feet  draft.  The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet. 
For  a  distance  of  li  miles  from  the  mouth  the  width  of  the  stream 
averaged  about  80  reet  at  low  water  and  about  120  feet  between  the 
banks,  and  the  channel  in  its  original  condition  had  a  depth  at  mean 
high  water  of  from  12  to  15  feet,  except  at  one  place,  where  the  depth 
was  9^  feet. 

The  project  for  this  improvement  was  adopted  in  the  river  and 
harbor  act  of  June  3,  1896,  and  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  page  1102.  It  provides  for  the 
formation,  by  dredging,  of  a  channel  70  feet  wide  at  bottom  and  18 
feet  deep  at  mean  high  water  from  the  mouth  of  the  creek  to  Brown- 
ing's Chemical  Works,  and  a  channel  of  the  same  dimensions  through 
the  bar  just  outside  the  mouth — in  all,  a  distance  of  about  9,000  feet. 
The  estimated  cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  as  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
Government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

During  the  fiscal  year  ending  June  30,  1897,  the  sum  of  $2,500  was 
expended  in  rebuilding  the  dike  on  the  Government  reservation  at 
AVoodbury  Creek,  and  in  1898-99  the  channel  in  Cooper  Creek  was 
dredged.  The  dredging  resulted  in  the  "formation  of  a  channel  ex- 
tending from  the  mouth  to  the  Camden  Iron  Works,  7,500  feet  long, 
50  to  70  feet  wide,  except  at  the  bridges,  where  the  widths  are  30  feet, 
and  18  feet  deep  at  mean  high  water,  except  on  the  water  pipe  belong- 
ing to  the  city  of  Camden  at  State  street,  where  the  high -water  depths 
are  14  to  15  feet. 

-    No  work  was  done  dn  the  improvement  during  the  past  fiscal  year. 
The  disbursement  was  for  contmgent  expenses. 

The  amount  expended  to  June  30,  1905,  is  $25,882.55,  exclusive  of 
the  $2,500  expended  in  rebuilding  the  dike  at  Woodbury  Creek.  Of 
this  amount  $206.45  was  for  maintenance. 

It  is  proposed  to  complete  the  improvement  with  funds  now  avail- 
able as  soon  as  the  city  of  Camden  removes  or  lowers  the  water  pipe 


0 1399.70  pertains  to  Mount  Holly  Branch, 
ft  Pertains  to  Lumberton  Branch. 
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at  State  street,  which,  it  was  imderstood,  it  contemplated  doing  lasi 
year. 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  paean 
low  water  over  the  shoalest  part  of  the  channel  was  7  feet  to  the  Cam- 
den Iron  Works  and  5  feet  to  Browning's  Chemical  Works. 

No  statement  •f  the  commerce  of  the  creek  for  the  last  calendar 
year  could  be  obtained.  That  reported  for  1903  was  414,838  tons, 
valued  at  $3,820,974. 

The  effect  of  the  improvement  made  in  this  stream  on  freight  rates 
is  that  it  has  reduced  the  rates  by  permitting  larger  vessels  to  be 
secured  for  long  voyages,  which  was  formerly  impossible.  The  raii- 
road  rates  to  points  in  the  United  States  east  of  Cape  Cod  are  25  per 
cent  higher  than  by  water. 

July  1,  1904,  balance  unexpended $8,  618.81 

June  30,  1905,  amount  expended  during  fiscal  year 1.  36 

July  1, 1905,  balance  unexpended 8,  617.  45 

(See  Appendix  12.) 

3.  Mantua  Creek,  New  Jersey. — ^Mantua  Creek  is  a  stream  flowing 
into  the  Delaware  River  at  a  point  about  10  miles  below  the  terminal 
and  ferry  of  the  Pennsylvania  Railroad  at  Camden,  N.  J. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  dis- 
tance of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the 
I.  P.  Thomas  &  Sons  Company  for  vessels  of  13  feet  draft ;  thence  3J 
miles  farther,  to  Paulsboro,  for  vessels  drawing  9  feet;  thence  3| 
miles  to  Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this 
being  the  head  of  steam  navigation;  thence  4.1  miles  to  Mantua,  llj 
miles  above  the  mouth,  small  boats  and  barges  of  3  to  4  feet  draft 

?iassed  up  on  the  tide.  The  navigable  portion  is  generally  bordered  by 
ow  ground,  protected  from  overflow  by  earthen  banks.  The  general 
course  of  the  stream  is  tortuous,  and  its  navigation  is  much  obstructed 
by  bars,  sharp  bends,  and  the  upper  .portion  oy  stumps  and  overhang- 
ing trees.  Tne  stream,  on  account  of  its  flat  watersned,  is  subject  to 
only  moderate  freshets,  which  seldom  e.xceed  2  to  3  feet  above  tide 
water.  The  range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Pauls- 
boro, 3.4  feet  at  Berkley,  and  2  feet  at  Mantua,  which  is  the  head  of 
navigation.  The  low-water  width  near  the  mouth  averaged  160  feet, 
decreasing  to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the 
width  decreased  to  88  feet  at  Parkers  Landing,  and  near  Mantua  to 
50  feet. 

The  approved  project  for  the  improvement,  which  was  adopted  by 
Congress  in  river  and  harbor  act  of  March  3,  1899,  contemplates  the 
dredging  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
from  the  12- foot  contour  in  the  Delaware  River,  through  the  marsh  to 
the  phosphate  works,  a  distance  of  2,200  feet ;  thence  80  feet  wide  on 
the  bottom  and  8  feet  deep  to  Paulsboro,  6,300  feet,  making  a  channel 
nearly  direct  by  cutting  off  three  bends ;  thence  to  Parkers  Landing, 
near  Berkley,  3  miles,  with  one  cut-off  60  feet  wide  and  7  feet  deep; 
and  the  dredging  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3  feet 
deep,  9,000  feet  above  Berkley ;  also  the  removal  of  overhanging  trees 
above  Berkley  and  the  construction  of  jetties  on  both  sides  at  the 
mouth  of  the  creek.  The  estimated  cost  of  this  improvement  is 
$145,030.    Such  land  and  rights  as  were  considered  necessary  for  the 
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cut-offs  were  purchased  in  September,  1900,  at  a  cost  of  $8,000,  and 
during  the  fiscal  year  ending  June  30,  1901,  the  channel  between  the 
phospnate  works  and  Paulsboro  was  dredged  to  the  project  dimen- 
sions and  the  three  cut-offs  made  as  planned. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $35,000  for 
continuing  the  improvement  and  contract  was  made  for  dredging  the 
channel  ftom  the  Delaware  River  to  the  phosphate  works.  Work 
under  this  contract  was  begun  in  November,  1903,  and  after  many  in- 
terruptions was  completed  in  Januarv,  1905.  A  channel  was  dredged 
between  the  points  named  to  a  depth  of  12  feet  at  mean  low  water. . 
The  width  made  was  110  feet  across  the  flats  and  100  feet  at  the  upper 
and  lower  ends.  Plans,  etc.,  for  the  jetties  necessary  for  the  protec- 
tion of  the  channel  at  the  mouth  as  far  as  available  funds  will  permit 
are  now  in  preparation. 

The  amount  expended  on  this  improvement  to  June  30, 1905,  no  part 
of  which  was  for  maintenance,  was  $47,430.31,  of  which  $44,430.31  is 
on  the  present  project.  > 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  water  over  the  shoalest  part  of  the  creek  under  improvement  was 
10  feet  to  the  phosphate  works,  5^  feet  thence  to  Paulsboro,  and  2^ 
feet  thence  to  Parkers  Landing. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  1904. 
Those  reported  for  1903  were  136,105  tons,  valued  at  $1,638,790. 

The  improvement  of  Mantua  Creek  is  reported  to  have  reduced 
freight  rates  on  car  floats  by  fully  25  per  cent,  and  has  greatly  facili- 
tated shipments. 

July  1,  1904.  balance  unexpended |32,S21.86 

June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       16, 952. 17 

July  1,  1905,  balance  unexpended.^ 16, 566. 89 

Amount  (estimated)  required  for  completion  of  existing  project 85, 030. 00 

(See  Appendix  13.) 

4-  Alloway  Creek^  New  Jergey. — ^This  is  a  tidal  tributary  of  the 
Delaware  River,  flowing  westerly  in  the  southwestern  part  of  New 
Jersey,  its  mouth  being  about  50  miles  below  Camden,  N.  J.  In 
its  original  condition  the  creek  was  obstructed  between  its  mouth  and 
Quinton,  a  distance  of  about  10  miles,  by  shoal  areas  in  the  upper 
half  of  the  stream,  which  reduced  the  low-water  depths  to  from  1.3 
to  4  feet.  The  mean  range  of  tide  is  6  feet  at  the  mouth  and  4  feet 
at  Quinton,  the  head  of  navigation. 

The  original  project  of  1889  proposed  the  formation  by  dredging 
of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Quinton  to  a  point  about  1,000  feet  above  upper  Hancock  Bridge; 
Ihence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locauty 
known  as  "The  Square,"  where  the  work  was  to  be  supplemented 
by  a  dike.  At  a  locality  known  as  the  "  Canal,"  in  addition  to  a 
channel  of  the  la.st-named  dimensions,  the  width  of  the  stream  was 
to  be  increased  to  about  150  feet  between  its  low-water  lines.  The 
project  was  modified  on  December  10,  1896,  so  as  to  provide  for  a 
dike  formed  by  a  single  row  of  piles  above  upper  Hancock  Bridge. 
This  modification  does  not  increase  the  original  estimated  cost  of  the 
.  work,  which  is  $25,000. 
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At  the  close  of  the  fiscal  year  ending  June  30,  1900,  $18,000  had 
been  expended  in  dredging  below  The  Square,  at  The  Square,   at 
Smith  Reeves,  at  and  near  the  Canal,  just  below  upper  Hancock 
Bridge,  from  upper  Hancock  Bridge  to  a  point  about  1,400  feet  above 
it,  above  and  below  Robinsons  Landing,  upper  and  lower  Foia^sers, 
upper  and  lower  Lamberts,  and  Quinton,  and  in  dike  construction  at 
The  Square  and  above  upper  Hancock  Bridge.    Channels  from  40  to 
75  feet  wide  and  6  feet  deep  at  mean  low  water  had  been  dredged  at 
the  above-mentioned  localities,  and  dikes  300  and  404  feet  in  length, 
'  respectively,  had  been  constructed  at  The  Square  and  above  upper 
Hancock  Bridge.    Of  this  amount  about  $1^00  had  been  expended 
for  the  maintenance  of  dredged  channels. 

In  1903,  with  the  $3,000  appropriated  by  the  river  and  harbor  act 
of  June  13,  1902,  the  channel  was  dredged  at  various  points  between 
the  upper  end  of  a  shoal  just  above  Hancock  Bridge  and  a  point  about 
3  miles  below,  forming  a  continuous  channel  6  feet  deep  at  mean  low 
water  and  60  feet  wide  between  the  points  named. 

No  work  was  done  on  the  improvement  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $3,000  for 
continuing  the  improvement  and  for  maintenance.  A  project  for  the 
expenditure  of  this  appropriation  in  removing  shoals  between  The 
Square  and  a  point  about  1,000  feet  above  upper  Hancock  Bridge 
and  for  dredging  thence  toward  Quinton  was  duly  approved  and 
proposals  invited  for  the  work,  to  be  opened  June  21,  1905,-but  none 
was  received.  The  advisability  of  doing  the  work  either  by  read- 
vertising  for  proposals  or  by  day  labor  was  under  consideration 
at  the  close  of  the  fiscal  year. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
$20,995.44,  of  which  $4,506.42  was  for  maintenance.  The  expendi- 
tures during  the  year  were  for  outstanding  liabilities  and  examina- 
tions. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water  over'  the  shoalest  part  of  the  locality  under  im- 
provement to  Quinton  was  5^  feet 

The  commerce  of  the  creek  consists  of  miscellaneous  articles,  such  as 
coal,  sand,  lumber,  agricultural  products,  etc.  The  tonnage  for  the 
year  1904  was  60,350,  valued  at  $1,093,200. 

The  freight  rates  are  reported  to  have  been  lowered  by  reason  of 
the  improvement  of  the  creek,  but  to  what  extent  is  not  stated. 
Larger  boats  are  enabled  to  enter  and  depart,  and  shipments  have 
been  facilitated  very  much  by  avoiding  delays  in  waiting  for  tides. 

Local  interests  in  the  navigation  of  this  stream  are  desirous  of 
having  a  cut-off  made  at  a  bend  known  as  "  Fosters  Bottle."  The 
proposed  cut-off  is  to  be  about  1,200  feet  long,  75  feet  wide,  and  6 
feet  deep  at  mean  low  water.  Its  lower  end  is  about  7,000  feet  above 
the  mouth  of  the  creek  and  the  bend  7,000  feet  long.  It  will  shorten 
the  distance  to  the  mouth  by  over  a  mile  and  will  remove  two  difficult 
turns  and  be  an  improvement  to  the  stream.  The  estimate  for  the 
entire  work  will  not  be  increased  if  the  proposed  cut-off  be  made, 
and  it  is  understood  that  the  necessary  land — a  strip  250  feet  wide — 
will  be  deeded  to  the  United  States  free  of  expense. 
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Jnly  1,  1904,  balance  unexpended ^7.  30 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1906.      3, 000. 00 

3,297.30 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
ot   Improvement 292.  74 

July  1,  1905,  balance  unexpended 3,004.56 

Amount  (estimated)  required  for  completion  of  existing  project 5,200.00 

(See  Appendix  14.) 

5.  Goshen  Creek.,  New  Jersey. — ^This  creek  rises  in  the  central  part 
of  Cape  May  County,  N.  J.,  and  discharges  into  Delaware  Bay  about 
15  miles  north  of  Cape  May. 

In  its  original  condition  Groshen  Creek  carried  a  low-water  depth 
of  from  2  to  4  feet,  with  a  least  low-water  width  of  20  feet  and  a 
high-water  width  of  36  feet  from  Goshen  to  a  point  about  4,000  feet 
below ;  and  thence  to  the  mouth,  a  distance  of  al)out  2,500  feet,  a  low- 
water  depth  of  from  3  to  5  feet,  with  a  least  width  of  30  feet.  The 
range  of  tide  is  about  5  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek 
below  Goshen  Landing,  which  may  be  said  to  be  the  head  of  naviga- 
tion, to  a  low- water  depth  of  3  feet  and  a  width  of  30  feet,  the  forma- 
tion of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide  through 
the  bar  at  the  mouth  to  the  limit  or  the  same  beyond  the  low-water 
line,  and  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending 
June  30,  1893,  and  to  the  close  of  the  year  the  .sum  of  $2,270.16  had 
been  expended  in  widening  and  deepening  the  channel  to  the  pro- 

Eosed  dimensions  over  a  distance  of  about  3,975  feet  below  Go^en 
randing.  By  this  work  about  one-fourth  of  the  projected  improve- 
ment had  been  completed  and  the  navigable  conditions  had  been  pro- 
portionately improved. 

During  the  fiscal  year  ending  June  30,  1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material  was  removed  from  the  channel  in  the  vicinity  of  the  dike. 

The  original  cost  of  the  project,  made  in  1891,  was  estimated  at 
$12,000,  this  estimate  being  ba.sed  on  a  single  appropriation  of  that 
amount,  by  which  the  improvement  could  be  made  in  a  single  season. 
On  account  of  the  small  appropriations  the  execution  of  the  work  was 
carried  through  an  interval  ot  several  years,  and  it  was  not  executed 
with  sufficient  rapidity  to  prevent  injurious  changes,  which  consider- 
ably increased  the  cost  of  the  improvement. 

During  the  fiscal  year  ending  June  30,  1898,  an  estimate  for  the 
completion  of  the  project,  based  on  a  careful  survey  of  existing  con- 
ditions, was  made.  In  order  to  maintain  the  dredged  channel  it  was 
found  necessary  to  extend  the  dike  somewhat  farther  inshore  and 
dredge  through  the  bar  at  the  mouth  of  the  creek,  which  increased 
the  cost  of  the  project  from  $12,000,  as  originally  estimated,  to  $17,000. 
The  river  and  harbor  act  of  March  3, 1899,  appropriated  $8,000  for 
the  completion  of  this  improvement.  During  the  fiscal  year  ending 
June  30,  1899,  a  project  for  the  expenditure  of  this  sum  and  of  a  bal- 
ance remaining  from  a  previous  appropriation  was  submitted  and  ap- 
proved.   The  project  provides  for  dredging  a  channel  with  a  low- 
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water  depth  of  3  feet  entirely  through  the  mouth  of  the  creek  and  for 
repairing  and  extending  the  existing  dike  and  constructing  a  short 
dike  on  the  upper  side  of  the  mouth  of  the  creek.  Work  under  this 
project  was  commenced  during  the  fiscal  year  ending  Jime  30,  1899. 

During  the  fiscal  year  ending  June  30,  1900,  under  this  project  the 
existing  dike  was  repaired  and  strengthened  with  brush  and  stone; 
two  parallel  brush  and  stone  dikes,  on  opposite  sides  of  the  creek 
entrance,  with  a  total  length  of  680  feet,  were  constructed;  10,436 
cubic  yards  of  material,  dipper  measurement,  was  removed  from  the 
bar  at  the  mouth  of  the  creek,  and  one  of  the  brush  and  stone  dikes 
repaired.     By  the  work  done  the  improvement  was  completed. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1905,  was  $16,228.77,  of  which  amount  it  is  estimated  that 
about  $870  was  expended  for  maintenance. 

No  work  was  done  on  the  improvement  during  the  past  fiscal  year 
and  no  further  work  is  contemplated.  The  unexpended  balance  has 
been  covered  into  the  surplus  fund  of  the  Treasury.  No  further 
reports  will  be  submitted. 

No  commercial  statistics  have  been  received  for  the  past  year.  The 
commerce  reported  in  1903  was  only  $3,300.  That  reported  in  1900 
was  $438,900,  and  the  depreciation  is  stated  to  be  due  to  excessive 
shoaling  at  the  bar.  The  maximum  draft  that  could  be  carried  at 
mean  low  water  in  the  creek  when  last  reported,  June  30,  1904,  was 
2  feet. 

July  1,  1904,  balance  unexpended $771.23 

June  30,  1905,  covered  Into  surplus  fund  United  States  Treasury 771.  23 

(See  Appendix  I  5.) 

6.  Tuckerton  Creek,  New  Jersey. — ^This  is  a  tidal  stream  flowing 
into  Little  Egg  Harbor,  on  the  Atlantic  coast,  northeast  of  Atlantic 
City.  A  preliminary  examination  and  survey  of  the  creek  were 
made,  and  a  report  recommending  its  improvement  was  transmitted 
to  Congress  and  is  printed  in  House  Document  No.  274,  Fifty-sixth 
Congress,  first  session ;  also  in  Annual  Report  of  the  Chief  or  Engi- 
neers for  1900,  pages  1612-1615. 

The  original  low-water  depth  at  Tuckerton,  the  head  of  naviga- 
tion, was  15  inches,  which  increased  gradually  to  4  feet  at  the  mouth 
of  the  creek,  a  distance  of  2  miles.  From  the  mouth  of  the  creek 
across  the  flats  to  Gaunts  Point,  three- fourths  of  a  mile,  the  low-water 
depths  were  2  to  2  J  feet.  The  mean  tidal  range  is  2\  feet.  The 
project,  adopted  by  the  river  and  harbor  act  of  June  13,  1902,  con- 
templates the  dreciging  of  a  channel  6  feet  deep  at  mean  low  water 
and  80  feet  wide  from  Gaunts  Point,  seven-eighths  of  a  mile  to  the 
mouth  of  the  creek;  thence  a  channel  of  the  same  depth  and  75  feet 
wide,  1  mile  to  Parkers  Landing ;  thence  a  channel  of  the  same  depth 
and  60  feet  wide,  five-eighths  of  a  mile  farther,  to  West  Tuckerton 
Landing;  thence  a  channel  5  feet  deej)  at  mean  low  water  and  60  feet 
wide  for  three-eighths  of  a  mile  to  just  above  Scow  Landing;  and 
thence  a  channel  3  feet  deep  at  mean  low  water  and  40  feet  wide  for 
one-eighth  of  a  mile  to  the  milldam  at  Tuckerton,  together  with  the 
widening  of  the  channel  at  sharp  bends,  the  channel  across  the  cove 
between  the  mouth  of  the  creek  and  Oy.ster  Bed  Point  to  be  supple- 
mented, if  necassary,  by  a  revetment  wall  along  its  northern  side. 
The  estimated  cost  of  the  work,  including  contingencies,  is  $61,380. 

The  plan  was  adopted  by  Congress  in  the  river  and  harbor  act  of 
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June  13,  1902,  which  appropriated  $12,000  thereon,  and  with  this  ap- 
propriation the  channel  was  dredged,  between  May,  1903,  and  Febru- 
ary, 1904,  from  a  point  five-eighths  of  a  mile  above  the  mouth  to  the 
milldam  at  Tuckerton,  the  width  made  being  75  feet  to  Parkers  Land- 
ing; thence  60  feet  to  just  above  Scow  Landing,  and  thence  40  feet 
to  the  milldam.  The  depth  made  was  4  feet  at  mean  low  water  be- 
tween the  milldam  and  a  point  about  300  feet  below  Daddy  Tuckers 
Creek,  and  6  feet  thence  for  a  distance  of  1,500  feet  below. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $12,000 
for  continuing  improvement  and  for  maintenance,  and  provided  that 
the  Secretary  of  War  might,  in  his  discretion,  direct  that  the  plan  here- 
tofore adopted  for  this  improvement  may  be  modified,  provided  the 
cost  of  completion  shall  not -exceed  the  estimate  heretofore  made  for 
the  work.  In  accordance  therewith,  and  to  meet  the  wishes  of  those 
directly  interested  in  the  improvement,  the  Secretary  of  War,  under 
date  of  April  11,  1905,  approved  the  modification  of  the  project  by 
extending  the  channel  from  the  mouth  of  the  creek  in  a  south-south- 
east direction  to  deep  water  at  the  head  of  Marchelder  channel  in 
lieu  of  dredging  to  Gaunts  Point.  The  change  will  give  a  straighter 
and  shorter  course  to  the  inlet  and  will  not  oe  more  expensive  than 
under  the  original  project.  For  the  expenditure  of  the  available 
funds  a  project  was  approved  which  provides  for  dredging  from  the 
point  where  work  was  last  suspended,  abreast  of  Flax  Island,  down- 
river to  the  mouth,  and  thence  by  the  new  route  toward  Marchelder 
channel,  to  the  6-foot  depth  in  Little  Egg  Harbor,  the  width  and 
depth  to  be' made  approximately  50  feet  anae  feet  at  mean  low  water, 
respectivelv. 

Proposals  for  this  dredging  were  opened  June  19,  1905,  and  con- 
tract awarded  under  which  the  work  therein  provided  for  is  ex- 
pected to  be  completed  about  the  end  of  this  year. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
$12,178.36,  no  part  of  which  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water,  over  the  shoalest  part  of  the  improvement  was  2^ 
feet  from  the  mouth  to  Tuckerton  and  3  feet  across  the  flats  from  the 
mouth. 

The  improvement  of  Tuckerton  Creek  is  not  yet  suflSciently  ad- 
vanced to  show  any  material  decrease  in  freight  rates.  Shipments 
from  distant  points  have,  hpwever,  been  increased  and  facilitated, 
and  lumber-laden  vessels  now  come  and  await  tides  to  make  landings. 

The  commerce  reported  for  the  calendar  year  1904  is  reported  to 
have  been  17,330  tons,  valued  at  $564,880. 

July  1,  1904,  balance  unexpended $129.42 

Amount  appropriated  by  rWer  and  harbor  act  approved  March  3, 19(K)-     12, 000. 00 

12, 129. 42 
June  .TO,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
prorement 307.  78 

July  1,  1905.  balance  unexpended 11,821.64 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available 11,  771. 64 

Amount  (estimated)  required  for  completion  of  existing  project 37,,S80. 00 

(See  Appendix  16.) 
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7.  Raccoon  Creek,  New  Jersey. — ^This  creek  rises  in  Gloucester 
County,  flows  in  a  northwesterly  direction,  and  empties  into  the 
Delaware  River  at  a  point  nearly  opposite  MarcushooK,  Pa.  A  pre- 
liminary examination  and  survey  of  Raccoon  Creek  was  made  in 
3899,  and  a  report,  with  estimated  cost  of  improvement,  was  sub- 
mitted to  the  Secretary  of  War,  under  date  of  December  18,  1899, 
and  printed  in  House  Document  No.  231,  Fifty-sixth  Congress,  first 
session;  also  on  pages  1590  to  1598,  Annual  ^port  of  the  Chief  of 
Engineers  for  1900. 

It  was  navigable  at  high  water  for  a  distance  of  three-fourths  mile 
above  its  mouth  to  Bridgeport  for  vessels  of  9  feet  draft;  thence  3J 
miles  farther  to  Springer  s  wharf  for  vessels  drawing  7  feet,  and 
thence  4f  miles  to  Swedesboro,  the  hedd  of  steam  navigation,  for 
boats  and  barges  having  a  draft  of  4  feet.  Above  Swedesboro  the 
stream  was  narrow,  shoal,  and  very  crooked.  The  navigable  portion, 
when  it  left  fast  land,  wound  through  meadows  lying  2  or  3  feet 
above  low^  water,  which,  except  for  the  2  miles  immediately  below 
Swedesboro,  were  generally  protected  from  overflow  by  revetted 
earthen  banks.  Navigation  was  much  obstructed  by  bars  and  a  few 
sharp  bends. 

The  range  of  tide  at  the  confluence  with  the  Delaware  River  is 

6  feet ;  at  Bridgeport,  If  miles  above  the  mouth,  it  is  also  6  feet ;  at 
Kirbys  Landing,  3  miles  above  the  mouth,  5.8  feet;  at  Davenport's 
wharf,  4^  miles  from  the  mouth,"  5.6  feet ;  at  Leap's  wharf,  5f  miles 
from  the  mouth,  5.6  feet;  at  Adolph  Black's  wharf,  7}  miles  above 
the  mouth,  5.3  feet ;  while  at  Swedesboro  it  is  4.9  feet,  though  at  the 
latter  place  it  is  considerably  influenced  by  winds  and  freshets. 

The  approved  project,  adopted  by  river  and  harbor  act  of  June  13, 
1902,  proposes  the  formation  of  a  dredged  channel  7  feet  deep  and 
75  feet  in  width  at  mean  low  water,  from  the  mouth  for  a  distance  of 
If  miles  to  Bridgeport;  thence  a  channel  of  the  same  depth  and  60 
feet  wide  to  Springer's  wharf,  and  thence  a  channel  5  feet  deep  at 
mean  low  water  and  40  feet  in  width  to  the  head  of  navigation  at 
Swedesboro,  9f  miles  from  its  mouth,  together  with  the  widening 
of  the  channel  around  sharp  bends,  at  an  estimated  cost  of  $102,135. 
That  act  appropriated  $15,000,  and  between  August,  1903,  and  March, 
1904,  a  continuous  channel  not  less  than  7  feet  deep  at  mean  low 
w^ater  and  a  width  of  not  less  than  75  feet  was  dredged  from  the 
mouth  of  the  creek  to  the  highway  bridge  at  Bridgeport,  and  thence 
across  Springer's  bar  to  a  width  of  60  feet,  the  depth  made  being 

7  feet  at  mean  low  water.    The  length  improved  is  aoout  5  miles. 
The  amount  expended  on  this  improvement  to  June  30,  1905,  is 

$14,944.70,  no  part  of  which  was  for  maintenance,  exclusive  of  $757.23 
expended  for  an  examination  under  act  of  August  2,  1882. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water,  over  the  shoalest  part  of  tlie  creek  to  Bridgeport  is  4  feet. 

The  improvement  of  this  stream  has  so  far  had  no  marked  effect 
upon  freight  rates,  as  the  improvement  made  extends  only  about  half 
the  way  up  the  creek.  Bulky  freight  by  water,  however,  costs  only 
about  half  that  by  rail. 

The  commerce  of  the  creek  during  the  calendar  year  1904  is  re- 
ported to  have  been  252,389  tons,  valued  at  $3,300,000. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $15,000 
for  continuing  the  improvement,  and  a  project  for  the  expenditure  of 
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the  available  funds  was  approved  on  April  11,  1905.  This  provides 
for  dredeing  to  a  depth  of  7  feet  between  the  mouth  and  Springer's 
wharf,  the  width  to  oe  75  feet  to  Bridgeport  and  60  feet  thence  to 
Springer's  wharf,  and  above  that  point  to  a  depth  of  5  feet  and 
width  of  40  feet.  Proposals  for  this  work  were  opened  June  20, 1905. 
At  the  close  of  the  fiscal  year  award  of  contract  was  under  considera- 
tion. 

A  cut-oflf  at  Molonox  shoal,  about  5J  miles  above  Bridgeport,  is 
much  desired  by  the  local  interests  and  will  be  a  valuable  improve- 
ment to  the  stream.  It  will  shorten  the  run  from  Swedesboro  2,950 
feet  and  will  eliminate  eight  bad  bends.  It  can  be  executed  for 
about  $1,000  more  than  would  be  required  to  dredge  the  channel  in 
the  bends  cut  off.  If  authorized,  the  present  estimated  cost  of  the 
improvement  will  not  be  increased  thereby,  and  the  necessary  land, 
with  right  of  way  200  feet  wide,  will,  it  is  stated,  be  deeded,  without 
expense,  to  the  United  States. 

July  1,  1904,  balance  unexpended 93,659.69 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     15, 000.  00 

18, 659.  69 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          1, 361. 62 

July  1,  1905,  balance  unexpended 17,  298.  07 

Amount  (estimated)  requlre<l  for  completion  of  existing  project 72, 135.00 

(See  Appendix  17.) 

8.  Wilmington  Harbor,  Delaware. — ^The  harbor  of  "Wilmington, 
Del.,  is  in  the  Christiana  Kiver  and  includes  a  length  of  about  4  miles 
above  its  mouth  at  the  Delaware  River.  It  also  includes  the  navi- 
gable portion  of  the  Brandywine  River,  which  flows  into  the  Chris- 
tiana River  at  a  point  about  1 J  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  en- 
trance to  this  stream  was  about  8^  feet.  The  minimum  depth  in 
the  channel  in  the  portion  of  the  river  below  Third  Street  Bridge, 
Wilmington,  was  8  feet.  This  depth  was  increased  in  1836  by  dredg- 
ing to  10  feet  below  low  water. 

The  present  project  is  based  upon  a  survey  made  in  1895  (see 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pp.  974  to 
998)  and  provides  for  the  formation,  by  dredging,  rock  removal, 
and  construction  of  dikes,  of  a  channel  in  the  Christiana  River  21 
feet  deep  at  mean  low  water  from  that  depth  in  the  Delaware  River 
to  the  pulp  works,  a  distance  of  about  4  miles,  and  thence  diminishing 
to  a  d!epth  of  10  feet  at  mean  low  water  to  the  draw  pier  of  the 
Philadelphia,  Baltimore  and  Washington  Railroad  cut-off  bridge 
No.  4,  the  width  at  bottom  vanning  between  250  feet  at  the  mouth 
and  200  feet  at  bridge  No.  4.  The  project  further  provides  for  the 
removal  of  shoals  from  bridge  No.  4  to  Newport  to  a  depth  of  7 
feet  at  mean  low  water.  The  width  made  under  the  present  project 
is  200  feet  from  the  pulp  works  to  the  mouth  of  the  Brandywine, 
and  thence  to  the  21-foot  contour  in  the  Delaware  River,  250  feet, 
except  a  stretch  of  about  1,750  feet  extending  up  from  a  point  oppo- 
site the  light-house  at  the  mouth,  where  the  width  was  made  only 
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200  feet.  The  depth  made  was  21  feet,  and  over  the  rock  ledges 
above  and  below  Third  Street  Bridge  about  21^  feet. 

A  history  of  the  improvement  and  the  work  done  under  this  and 
previous  projects  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  pages  246  to  249. 

During  the  fiscal  year  1903  a  survey  was  made  of  the  river  extend- 
ing from  the  21-foot  contour  in  the  Delaware  River  to  the  draw  pier 
of  the  Philadelphia,  Baltimore  and  Washington  Railroad  cut-oflf 
bridge  No.  4,  and  report  thereon  with  maps  was  submitted  under  date 
of  March  26,  1903. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $50,000 
for  continuing  the  improvement  and  for  maintenance,  with  a  proviso 
that  not  more  than  $25,000  thereof  shall  be  expended  until  arrange- 
ments have  been  made  by  the  city  of  Wilmington,  and  approved  by 
the  Secretary  of  War,  to  dispose  of  the  sewage  from  the  city  in  such 
manner  as  to  prevent  the  filling  of  the  channel.  For  the  expenditure 
of  $25,000  of  this  appropriation  a  project  was  approved  August  15, 
1903,  and  under  this  a  shoal,  extending  a  length  of  about  3,400  feet 
between  the  Third  Street  Bridge  and  the  Market  Street  Bridge, 
was  dredged  to  a  depth  of  18  feet  at  mean  low  water  for  a  width  of 
between  100  and  150  feet,  resulting  in  a  channel  18  feet  deep  at  mean 
low  water  and  a  width  of  200  feet  from  the  Third  Street  Bridge  to 
the  lower  end  of  the  Pusey  &  Jones  yards,  thence  100  feet  wide  to 
the  foot  of  French  Street,  and  thence  an  average  width  of  200  feet 
to  Market  Street  Bridge.  A  shoal  between  the  mouth  of  the  Brandy- 
wine  and  the  Pennsylvania  Railroad  cut-off  bridge  No.  3  was  dredged 
to  a  width  of  200  feet  to  the  bridge  and  of  100  feet  through  the 
south  draw,  the  depth  made  being  20  feet  at  mean  low  water,  and  a 
shoal  extending  a  length  of  about  2,500  feet  between  the  Baltimore 
and  Ohio  Railroad  bridge  and  the  pulp  works  was  dredged  to  a 
width  of  100  feet  and  depth  of  16  feet  at  mean  low  water. 

Under  date -of  December  8,  1904,  a  Board  of  oflScers  was  convened 
by  authoritv  of  the  Secretary  of  War  to  consider  the  establishment 
of  harbor  lines  at  the  harbor  of  Wilmington,  Del.  The  Board  met, 
held  a  public  hearing  regarding  the  matter,  and  concluded  to  have  a 
detailed  survey  made,  in  so  far  as  may  be  necessary,  to  express  ac- 
curately on  tt  map  the  positions  of  the  harbor  lines  to  be  recommended 
by  the  Board  in  its  report.  This  survey  is  now  in  progress  and  will 
be  completed  shortly. 

The  river  and  harbor  act  of  March  3, 1905,  provides  as  follows: 

ImproritiK  harbor  at  Wilmington,  Delaware:  Continuing  Improvement  and 
for  maintenance,  up  to  Third  Street  BrldBe,  twenty-five  thousand  dollars.  In 
addition  to  the  amounts  heretofore  appropriated,  which  are  hereby  made  availa- 
ble and  the  restrictions  upon  the  expenditure  of  which  are  hereby  removed. 

Under  date  of  April  27,  1905,  the  Chief  of  Engineers  approved  a 
project  for  the  expenditure  of  about  $40,000  of  the  $50,000  made 
'available  by  the  act  above  quoted,  the  remaining  $10,000  to  be  held 
for  dredging  on  such  places  as  may  need  immediate  relief  in  1906, 
and  to  defray  the  expenses  of  the  survey  for  the  harbor  lines,  esti- 
mated at  about  $1,800.  This  project  provides  for  dredging  a  channel 
18  feet  deep,  200  feet  wide  from  the  Third  Street  Bridge  to  the  mouth 
of  the  Brandywine,  and  thence  250  feet  wide  to  the  Delaware  River, 
and  for  repairing  the  north  jetty  at  the  mouth  of  the  Christiana 
River  and  that  at  the  mouth  of  tte  Brandywine.    The  jetty  work  is 
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now  in  progress  and  will  soon  be  completed,  and  proposals  for  the 
rec|uired  dredging  were  opened  on  June  26,  1905. .  It  is  expected  that 
this  dredging  will  be  completed  by  June  30,  1906. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water,  over  the  shoalest  part  of  the  river  between  the  mouth 
and  the  Third  Street  Bridge  is  15  feet,  and  thence  to  the  pulp  works 
14  feet. 

The  amount  expended  on  this  improvement  from  1836  to  June  30, 
1905,  is  $870,323.79.  Of  this  amount  $468,203.58  was  expended  on 
the  present  project,  and  of  which  $24,550.95  was  for  maintenance. 

Tne  tonnage  and  value  of  the  leading  articles  shipped  to  and  from 
the  port  of  Wilmington  in  1904,  as  reported  by  the  ooard  of  trade,  in 
addition  to  the  foreign  shipments,  was  680,263  tons,  valued  at 
$31,343,099.  The  shipbuilding  industry  on  this  river  is  quite 
extensive. 

The  harbor  improvements  do  not  directly  affect  freight  rates  on 
light-draft  boats.  Shipments  thereon  made  by  water  range  about  25 
per  cent  lower  in  rate  than  by  rail,  and  still  more  in  deep-draft  ves- 
sels, of  which  there  are  many,  covering  shipments  to  and  from  the 
manufacturers  and  shipbuilding  plants. 

July  1,  1904,  balance  uue.xpeiided $57,477.94 

Amount  appropriated  by  river  and  barbor  act  approved  Man-b  3. 1005.     25, 000. 00 

82, 477. 94 
.Tnne  30,  1905,  amount  expended  during  fiscal  year,  for  maiutenance 
of  Improvement 24, 550. 95 

July  1,  1905,  balance  unexpended 57,026.99 

July  1,  1905,  outstanding  liabilities 8,480.00 

.July  1,  1905,  balance  available.- 49,446.99 

July  1,  1905,  amount  covered  by  uncompleted  contracts 835. 00 

(See  Appendix  18.) 

9.  Appogjiinimink,  Mnrderkill,  and  Mispillion  rivers,  Delaware. — 
(a)  Appoquinimink  River. — At  the  time  of  the  adoption  of  the 
present  project  there  was  a  mean  low-water  depth  of  2  feet  at  the 
entrance  into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river 
was  4J  feet.  The  most  serious  obstructions  to  the  navigation  of  the 
river  were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and 
provides  tor  a  channel  8  feet  deep  at  mean  low  water,  having  a  width 
of  80  feet  from  the  bridge  at  Odessa,  the  head  of  navigation,  to  near 
Townsend's  wharf,  a  distance  of  3J  miles,  and  a  width  of  100  feet 
from  this  wharf  to  the  mouth  of  the  river,  a  distance  of  5  miles.  The 
estimated  cost  of  the  improvement  was  $39,963. 

In  1891  the  channel  was  dredged  to  the  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  1,975  feet  in  a 
down-river  direction,  beginning  at  the  lower  end  of  Watkins  wharf, 
at  Odessa,  and  early  in  1893  a  farther  distance  of  4,487  feet  was 
dredged.  Of  the  latter  595  feet  was  dredged  to  the  approved  width, 
bat  on  account  of  the  settlement  and  sliding  in  of  the  very  soft  marsh 
bank  upon  which  the  excavated  mud  ana  sand  were  deposited,  the 
full  approved  width  of  80  feet  could  not  be  made  along  the  remain- 
ing 3,89^  feet,  and  it  was  therefore  made  only  50  feet  until  the  banks 
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should  become  firmer.  The  entire  length  dredged  was  6,462  feet,  of 
which  2,570  feet  is  90  feet  wide  and  3,892  feet  is  50  feet  wide.  The 
channel  was  thereby  materially  improved  so  far  as  the  work  had 
progressed,  giving  great  relief  to  the  shipping  and  increased  harbor 
room  at  Odessa. 

During  the  fiscal  year  1898-99  the  channel  was  dredged  and  shoals 
removed  to  a  width  of  50  feet  and  a  depth  of  8  feet  at  mean  low  water, 
as  follows:  At  the  upper  point  of  ana  through  Quarter-Mile  reach; 
from  just  below  Polk  s  wharf  to  above  the  lower  corner  of  the  steam- 
boat wharf  at  Odessa;  in  Windmill  reach  and  Toms  Bay  reach; 
below  Windmill  reach  and  in  the  reach  just  above  the  one  leading  to 
New  bridge;  the  cut-off  at  No  Mans  Friend  reach  was  widened  to 
from  60  to  70  feet  through  the  straight  portion  of  it,  and  still  more  at 
the  ends,  which  were  made  fan  shape;  a  cut-off  625  feo,t  in  length  was 
made  through  the  marsh  at  Thomas  Landing,  and  another,  960  feet 
long,  including  approaches,  through  the  mar^  just  below.  An  aver- 
age width  of  45  feet  and  a  low-water  depth  of  6.8  feet  in  the  upper 
and  6.5  feet  in  the  lower  cut-off  were  obtained,  with  a  low-water  depth 
of  8  feet  over  a  width  of  about  30  feet  extending  through  both  cut- 
offs. The  aggregate  length  of  dredging  done  in  these  operations  was 
about  8,000  feet.  At  the  mouth  of  the  river  a  cut  30  feet  wide  and  5 
feet  deep  at  mean  low  water  was  made  for  a  length  of  1,100  feet 
through  the  marsh  from  the  5-foot  curve  of  depth  in  the  slough  out- 
side, tnrough  which  deep  water  in  the  Delaware  River  is  reached  just 
below  Blackbird  Creek. 

In  the  early  part  of  1900  the  two  cut-offs  at  Thomas  Landing  were 
dredged  to  a  width  and  depth  of  not  less  than  80  feet  and  8  feet  at 
mean  low  water,  respectively;  at  the  mouth  of  the  river  the  cut 
across  the  marsh  was  widened  to  100  feet,  the  depth  made  being  not 
less  than  5  feet  at  mean  low  water,  and  at  Toms  Bay  a  cut  380  feet 
long  was  made  through  a  sharp  turn  in  the  river,  the  width  and  depth 
made  being  not  less  than  35  feet  and  6  feet  at  mean  low  water,  re- 
spectively; and  with  $3,000  allotted  from  the  appropriation  made  by 
the  river  and  harbor  act  of  June  13,  1902,  for  maintenance  of  the 
Appoquinimink,  Murderkill,  and  Mispillion  rivers,  a  number  of 
points  in  the  river  were  dredged,  resulting  in  a  channel  varying  from 
7  to  8  feet  deep  at  mean  low  water,  and  from  50  to  100  feet  wide 
between  Odessa  and  Fennimore's  bridge,  except  at  a  place  near 
Townsends  Point,  in  a  bend  proposed  to  l)e  cut  off,  where  the  depth 
was  6  feet  at  mean  low  water;  and  the  cut-off  at  Toms  Bay  was 
widened  and  deepened  to  50  feet  and  8  feet  at  mean  low  water, 
respectively.  ' 

To  provide  for  the  restoration  and  maintenance  of  the  channel,  the 
Secretary  of  War,  under  date  of  June  23,  1904,  allotted  the  sum  of 
$4,000  from  the  appropriation  of  $200,000  made  by  the  act  of  June 
13,  1902,  for  emergencies  in  river  and  harbor  work,  and  with  this 
allotment  numerous  shoals,  aggregating  8,509  feet  in  length  and  an 
average  width  of  23  feet,  were  dredged,  resulting  in  a  navigable  chan- 
nel 6  feet  deep  at  mean  low  water  from  Odessa  to  the  Delaware 
Kivcr. 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  water,  over  the  shoalest  part  in  the  river  was  6  feet  and  across 
the  bar  at  the  mouth  2  feet. 
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The  amount  expended  on  the  improvement  to  June  30,  1905,  is 
$32,108.34,  of  which  $7,108.34  was  for  maintenance. 

The  freight  rates,  it  has  been  reported,  remain  about  the  same,  but 
the  passenger  business  has  increased  in  consequence  of  the  improve- 
ments in  the  river. 

The  commerce  of  the  river  for  the  calendar  year  1904  is  reported 
to  have  been  30,705  tons,  valued  at  $2,055,(500. 

Under  date  of  April  19,  1905,  the  Secretary  of  War  approved  an 
allotment  of  $5,500  for  the  river,  from  the  appropriation  of  $20,000 
made  by  the  river  and  harbor  act  of  March  3,  1905,  for  continuing 
improvement  and  maintenance  of  the  Appoquinimink,  Murderkill, 
and  Mispillion  rivers,  and  under  date  of  June  12,  1905.  the  Chief  of 
Engineers  approved  a  project  for  the  expenditure  of  the  available 
funds  in  making  a  cut-off  at  New,  or  Fennimore  s,  bridge,  and  in 
dredging  the  channel  where  required  to  a  width  of  50  feet  and  a  depth 
of  7  feet  fit  mean  low  water,  as  far  as  the  funds  will  permit.  Specifi- 
cations for  the  work  were  approved  June  30,  1905,  and  proposals  will 
be  advertised  for  and  it  is  expected  that  contract  will  be  made  shortly. 

(b)  Murderkill  River. — ^This  river  is  a  tidal  stream  and  a  tribu- 
tary of  Delaware  Bay  and  flows  through  Kent  County.  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river 
was  fair  for  the  greater  part  of  its  length,  the  average  width  and 
depth  being  90  and  6  feet,  respectively.  Outside  the  junction  with 
Delaware  Bay,  however,  there  was  a  serious  obstruction — the  flats, 
which  are  nearly  bare  at  low  tide  and  extend  for  nearly  a  mile  from 
the  shore.  The  average  ris»>  and  fall  of  the  tide  at  the  mouth  is  4.6 
feet. 

In  1881  an  e.xamination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement.  Xo  appropriation  was  made  by  Con- 
gress, however,  as  the  river  was  at  that  time  in  the  hands  of  an  im- 
l»rovement  and  navigation  company  chartered  by  the  State.  This 
company  had  expended  about  $10,000  in  rectifying  the  many  bends 
of  the  river  by  cutting  straight  canals  and  in  dredging  a  narrow  cut 
across  the  flats  at  the  mouth.     The  latter  slowly  filled  up  again. 

The  project  for  improvement  adopted  in  1892  is  for  a  7-foot  low- 
water  channel  80  feet  wide  from  the  town  of  Frederica.  at  the  hesid 
of  navigation,  to  the  mouth  of  the  river,  and  150  feet  wide  from  the 
mouth  across  the  flats  outside  to  the  7-fo<)t  curve  of  depth  in  Delaware 
Bay,  the  cut  at  the  mouth  to  Ix!  protected  by  forming  an  embank- 
ment of  the  dredged  material  on  each  side,  the  estimated  cost  being 
$47,550. 

In  1893  a  channel  was  dug  to  a  depth  of  5  feet  below  mean  low 
water  across  the  flats  from  a  short  distance  inside  the  river  to  the 
5-foot  curve  of  depth  in  Delaware  Bay,  and  in  1895  a  cut-off  975  feet 
long  was  made  at  Lower  Landing,  about  4  miles  from  the  mouth, 
ana  shoals  were  dredged  at  a  short  turn  in  the  river  below  Frederica, 
at  the  head  of  Long  Canal,  at  Coles  shoal,  and  just  inside  the  mouth 
of  the  river.  The  width  of  the  cut  in  every  case  was  40  feet  and  the 
depth  7  feet  at  mean  low  water. 

In  the  winter  of  1896-97  a  channel  was  dredged  60  feet  wide  and  6 
feet  deep  at  low  water  from  the  6-foot  curve  in  Delaware  Bay  to  the 
steamboat  wharf  inside  the  river,  a  distance  of  4,700  feet,  and  shoals 
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just  above  the  steamboat  wharf  at  Broad  reach  and  Webbs  Landing, 
aggregating  2,484  feet  in  length,  were  dredged  to  a  width  of  40  feet 
and  a  depth  of  6  feet,  resulting  in  an  unobstructed  low -water  channel 
6  feet  deep  from  that  depth  in  Delaware  Bay  to  Lindells  shoal,  a  dis- 
tance of  16,000  feet;  and  in  1899  shoals  at  the  steamboat  wharf  at 
Frederica  and  500  feet  below,  at  Long  reach,  Bradleys  Canal,  Good- 
wins, and  Lower  Landing,  aggregatmg  about  4,000  feet  in  length, 
were  dredged  to  a  width  of  40  feet  and  a  depth  of  6  feet  at  mean  low 
water,  and  at  the  mouth  the  channel  was  dredged  to  a  width  of  00 
feet  and  a  depth  of  6  feet  at  mean  low  water  to  that  depth  in  Dela- 
ware Bay,  resulting  in  a  channel  6  feet  deep  at  mean  low  water,  and 
from  40  to  60  feet  wide  from  the  head  of  navigation  at  Frederica  to 
Delaware  Bay. 

In  1902  with  an  allotment  of  $2,000,  shoals  at  West  Canal,  near 
Frederica ;  at  Goodwins,  Coles,  above  and  below  Webbs  Landing,  and 
at  Sand  Point,  were  dredged  to  a  width  of  from  30  to  40  feet  and 
depth  of  7  feet  at  mean  low  water ;  and  with  an  allotment  of  $5,r)00 
from  the  appropriation  of  $3,000,000,  contained  in  the  river  and  liar- 
bor  act  of  April  28,  1904,  the  mouth  of  the  river  was  dredged  in  Au- 
gust, 1904,  from  Sand  Point  to  the  6^-foot  depth  in  Delaware  Bay, 
the  width  and  depth  made  being  50  feet  and  7  feet  at  mean  low  water, 
respectively. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
$30,967.75,  of  which  $7,606.97  was  for  maintenance.  The  sum  of 
$1,500  of  the  appropriation  of  August  18,  1894,  was  expended  in 
accordance  with  the  terms  of  the  appropriation  in  removing  a  shoal 
at  the  mouth  of  the  Saint  Jones  River. 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  water,  over  the  shoalest  part  of  the  river  is  4  feet  and  3^  feet 
across  the  bar  at  the  mouth. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $20,000 
for  improving  the  Appoquinimink,  Murderkill,  and  Mispillion  rivers. 
From  this,  $5,500  has  been  allotted  for  the  Murderkill  River,  and 
contract  made  for  dredging  therewith,  the  work  to  be  completed 
about  August  8,  1905. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  past  calendar  year  as  22,480  tons,  valued  at  $985,780. 

As  to  the  effect  of  the  improvement  of  this  stream  upon  freight 
rates,  it  is  reported  that  shipments  by  water  are  25  to  50  jjer  cent 
lower  than  by  rail,  and  that  in  winter  when  the  boats  can  not  run  the 
railroad  increases  its  rates. 

(c)  Mispillion  River. — This  river  is  a  tidal  .stream  which  enters 
Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It  is 
navigable  for  about  12  miles.  The  mouth  of  the  river  is  greatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  could  enter 
and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 

The  river  from  Milford,  the  head  of  navigation,  to  the  mouth  was 
improved  by  the  General  Government  between  the  years  1879  and 
1889,  and  $17,000  was  expended  in  making  a  channel  4*0  feet  wide  and 
6  feet  deep  at  mean  low  water. 

The  project  for  the  improvement  of  the  mouth  of  the  river,  pro- 
posed in  a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across 
the  flats  in  a  southeasterly  direction,  having  a  width  of  150  feet  and  a 
depth  of  6  feet  at  mean  low  water,  beginning  opposite  the  light-house 
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and  ending  in  deep  water  in  the  bay,  the  cut  to  be  protected  on  the 
upper  or  north  side  by  a  bank  made  of  the  excavated  material.  The 
estimated  cost  was  $24,000. 

In  1893  operations  were  begun  under  the  project,  and  at  the  close 
of  work  in  that  season  a  pile  dik/e  500  feet  long  had  been  built  on  the 
north  side  of  the  mouth  along  the  line  of  the  channel,  and  a  channel 
80  feet  wide  and  5  feet  deep  at  mean  low  water  had  been  dredged  for 
a  length  of  570  feet,  extending  from  the  5-foot  curve  of  depth  in  the 
Mispillion  River  to  a  point  opposite  and  50  feet  west  from  the  outer 
end  of  the  dike ;  and  in  1895  and  1896  a  channel  was  dredged  75  feet 
wide  and  6  feet  deep  at  mean  low  water  from  inside  the  river  just 
above  Sandy  Point  to  opposite  the  mouth  of  Cedar  Creek,  and  a  crib 
dike  350  feet  in  length  flanking  the  new  channel  on  the  west  side  was 
built.  The  dikes  were  found  necessary  during  the  progress  of  the 
dredging,  owing  to  the  character  of  the  material  dredged,  which  was 
mainly  treacherous  sand. 

In  1897  a  brush  and  stone  extension  to  the  pile  dike  was  built  for  a 
length  of  200  feet,  and  a  cut  50  feet  wide  and  6  feet  deep  at  mean  low 
water  was  dredged  over  a  length  of  450  feet  near  the  end  of  the  crib 
dike,  but  was  soon  obliterated  during  severe  storms.  A  channel  4 
feet  deep  at  mean  low  water  and  40  feet  wide  was  then  dredged  across 
the  Bulkhead  shoal  about  400  feet  beyond  the  mouth,  resulting  in  a 
continuous  channel  4  feet  deep  from  inside  the  river  across  the  Bulk- 
head shoal,  and  in  1899  a  single  pile  jetty  was  built  for  a  length  of 
141  feet,  extending  from  the  inner  end  of  the  old  pile  and  brush  jettjr 
northward  to  the  nigh-water  line  of  the  Mispillion  River,  and  a  simi- 
lar jetty  was  constructed  from  Green  Point  due  east  for  a  length  of 
206  feet.  The  latter,  which  was  designed  to  direct  the  waters  of 
Cedar  Creek  into  the  Mispillion  currents,  was  to  extend  much  farther 
out,  but  it  was  found  neces.sary  to  i-educe  its  proposed  length  tem- 

Eorarily  by  about  one-half  in  order  to  keep  the  old  channel  down  the 
ay  shore  open  to  navigation,  as  a  cut  made  by  private  parties  in  1898, 
under  authority  of  the  War  Department,  along  the  route  of  the  origi- 
nal project  to  deep  water  in  Delaware  Bay  had  been  completely 
closed  by  shoaling. 

In  1901  the  crib  dike  built  in  1895,  having  been  undermined  and 
become  unserviceable,  was  removed.  In  the  same  year  a  survey  of  the 
river  was  made  under  the  provisions  of  the  emergency  river  and  har- 
bor act  of  June  6,  1900.  The  report  on  this  survey  is  printed  in 
House  Document  No.  102,  Fifty-sixth  Congress,  second  session,  and 
also  in  Appendix  H  24  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901.  The  improvement  therein  recommended  is  the  forma- 
tion of  a  channel  6  feet  deep  at  mean  low  water  and  (iO  feet  wide, 
widening  to  75  feet  at  sharp  turns  from  Milford  to  the  mouth,  and 
thence  a  channel  4  feet  deep  at  mean  low  water  and  150  feet  wide 
across  the  flats  at  the  mouth  to  the  4- foot  curve  in  Delaware  Bay,  the 
channel  at  the  mouth  to  be  protected  by  a  jetty  on  the  south  side 
5,000  feet  long,  the  total  cost  being  estimated  at  $87,065. 

The  river  and  harbor  act  of  .nine  13,  1902,  appropriated  $15,000 
for  the  Appoquinimink,  Murderkill,  and  Mispillion  rivers  for  main- 
tenance. Of  this  amount  $10,000  was  allotted  to  this  improvement, 
the  project  approved  for  its  expenditure  providing  for  dredging  at 
the  mouth  of^tne  river  and  the  construction  of  a  jetty  on  the  north- 
easterly side  of  the  channel  across  the  bar.    The  channel  across  the 
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flats  was  dredged  in  OctolMir  and  November,  1902,  from  a  point  1,100 
feet  out  from  the  outer  end  of  the  Green  Point  jetty  along  the 
former  cut  in  a  southeasterly  course  from  the  light-house  for  a  length 
of  4,4.")0  feet,  the  width  and  depth  made  being  40  and  5  feet  at  mean 
low  water,  respectively.  Work  upon*  the  jetty  was  begun  on  May  21, 
1903,  and  completed  May  26,  1904.  This  consists  of  a  double  row  of 
piles  12  feet  apart  filled  in  with  brush  and  stone.  It  extends  from  the 
end  of  the  old  stone  dike  for  a  length  of  805  feet. 

Under  date  of  June  23,  1904,  the  Secretary  of  War  allotted  from 
the  appropriation  of  $200,000  made  by  act  of  June  13,  1902,  for 
emergencies  in  river  and  harbor  works,  the  sum  of  $5,300,  and  on 
August  29,  1904,  the  further  sum  of  $1,800  from  the  appropriation 
of  $3,000,000  contained  in  river  and  harbor  act  of  April  28,  1904, 
for  maintenance  of  the  improvement.  With  these  funds  the  gap 
between  the  pile  jetty  at  Sand  Point  and  the  inner  end  of  the  new 
jetty  on  the  north  side  of  the  channel  was  filled  in  with  stone,  and  a 
cut  40  feet  wide  was  dredged  to  a  depth  of  6  feet  at  mean  low  water 
from  the  6- foot  depth  in  the  Mispilhon  River  to  the  6-foot  curve  in 
Delaware  Bay. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $20,000  for 
improving  Appoquinimink,  Murderkill,  and  Mispillion  Rivers,  Dela- 
ware, and  of  this  appropriation  $9,000  has  been  allotted  for  main- 
tenance of  this  improvement,  and  proposals  for  the  work  to  be  done 
therewith  have  been  advertised  for,  to  be  opened  July  6,  1905. 

The  amount  expended  on  the  improvement  to  J*une  30,  1905,  is 
$59,510.43.  Of  this  amount  $17,000  was  on  a  former  project  and 
$42,510.43  on  the  present  one,  including  $18,517.19  expended  for 
maintenance. 

The  commerce  of  the  river  for  the  past  fiscal  year  is  reported  to 
have  been  187,065  tons,  valued  at  $4,537,300.  The  commerce  reported 
in  1891,  just  before  the  present  improvement  was  begun,  was  67,396 
tons,  valued  at  $1,051,405. 

The  effect  of  the  improvement  on  freight  rates  is  stated  to  be  quite 
marked,  a  reduction  of  an  average  of  25  per  cent  being  reported,  in 
addition  to  affording  better  and  increased  transix)rtation  facilities. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water  over  the  shoalest  part  of  the  river  was  3J  feet  and 
over  the  bar  at  the  mouth  2  feet. 

July  1,  11X)4,  balance  unexpended $19,373.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.     20, 000. 00 
.Amount  allotted  from  apiiropriatiou  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 1, 800. 00  ~ 

41, 173. 10 
June  :tO,  1905 : 

Amount  ext)ended  during  fiscal   year,   for   mainte- 
nance of  improvement $21,137.30 

Returned  to  Treasury 203.67 

21.340.97 

July  1,  1905,  balance  unexpended 19, 832. 13 

July  1,  1905,  amount  covered  by  uncorapletetl  contracts 4, 0.'VO.  00 

Amount  (estimated)  required  for  completion  of  existing  project 33,727.00 

(See  Appendix  I  9.) 
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10.  St.  Jones  River,  Delaware. — Before  the  channel  was  improved 
the  least  practicable  low-water  depth  of  water  to  Lebanon,  1*2  miles 
above  the  mouth,  was  4  feet,  and  tlience  to  Dover,  9  miles  farther  up 
the  river,  only  2^  feet. 

The  original  project,  made  in  1880,  was  for  a  3-foot  low-water 
channel,  100  feet  wide  across  the  bar  at  the  mouth,  protected  bv  a 
jetty,  at  an  estimated  cost  of  $35,000.  The  project  was  modified  in 
1884  so  as  to  include  the  removal  of  shoals  in. the  river  to  a  depth  of 

6  feet  at  mean  low  water.  Improvements  were  not  begun  until  1885. 
The  proposed  channel  within  the  river  was  reported  as  nearly  com- 

gleted  at  the  close  of  the  fiscal  year  ending  June  30,  1888,  $25,000 
aving  been  expended.  A  modification  of  the  project  for  tlie  im- 
provement of  the  entrance  was  submitted  and  approved  in  March, 
1889. 

This  modified  project  provided  for  a  cut  across  the  bar  at  the  mouth 
from  the  6-foot  depth  mside  the  river  to  the  corresponding  depth 
outside  the  bar,  the  width  of  the  cut  to  be  100  feet,  or  which  50  feet 
in  the  center  was  to  be  dredged  to  a  depth  of  6  feet,  the  remainder  to 
a  depth  of  3  feet,  below  mean  low  water.  The  material  was  to  be 
deposited  on  either  side  of  the  cut  to  form  training  dikes,  the  outer 
ends  of  the  dikes  to  be  strengthened  with  pile  revetments.  It  also 
provided  for  a  new  cut-off  across  a  very  sinuous  bend  in  the  upper 
river  about  1  mile  below  Lebanon  and  near  'Wharton's  fishery.  Dur- 
ing the  fiscal  year  1890  $14,097.64  was  expended  on  the  improvement 
at  the  mouth,  and  there  then  existed,  as  reported,  a  clear  and  un- 
obstructed 6-foot  low-water  channel,  40  feet  wide  within  the  river 
and  nearly  100  feet  wide  over  the  bar  at  the  mouth,  from  Dover  to 
deep  water  in  Delaware  Bay. 

In  compliance  with  the  river  and  harbor  act  of  August  18,  1894, 
which  provided  that  of  the  $6,500  appropriated  for  the  Murderkill 
River  $1,500  should  be  applied  to  the  removal  of  a  shoal  at  the  mouth 
of  the  St.  Jones  River,  a  cut  60  feet  wide  and  6  fwt  deep  at  mean 
low  water  was  dredged  .in  July,  1895,  resulting  in  the  removal  of 
about  10,000  cubic  yards  of  material.  Upon  the  completion  of  this 
dredging  the  steamer  plying  regularly  on  the  St.  Jones  River  could 
enter  and  depart  at  any  stage  or  the  tide. 

A  preliminary  examination  and  survey  of  the  river  "  from  its 
mouth  to  the  highest  point  of  feasible  navigation  "  were  provided  for 
in  the  river  and  harbor  act  of  March  3,  1899,  and  made  m  that  year. 
The  report  thereon,  which  contains  a  project  for  further  improve- 
ment, is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  pages  1662-1665. 

This  project  provides  for  the  formation,  by  dredging,  of  a  channel 

7  feet  deep  from  the  curve  of  7-foot  depth  in  Delaware  Bay  to 
Lebanon,  the  channel  at  the  mouth  to  have  a  width  of  100  feet  and 
inside  the  mouth  of  60  feet,  widening  at  the  bends  and  in  existing 
cut-offs.  The  estimated  cost  of  the  work  is  $47,074.50.  No  appro- 
priation has  been  made  for  this  project. 

In  1900,  with  $2,946.73  allotted  from  the  emergencj'  river  and  har- 
bor act  of  June  6,  1900,  a  cut  60  feet  wide  and  from  6  to  1\  feet  deep 
at  mean  low  water  was  dredged  from  the  6-foot  curve  in  the  Dela- 
ware Bay  to  the  6-foot  depth  inside  the  river. 

Under  date  of  June  23,  1904,  the  Secretary  of  War  allotted  the  sum 
of  $4,500  from  the  appropriation  made  by  the  act  of  June  13,  1902, 
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for  emergencies  in  riv^r  -and  harbor  works,  to  the  restoration  and 
maintenance  of  the  channel,  and  with  this  allotment  shoals  at  and 
just  below  Lebanon,  below  Horseshoe  Cut-off,  and  at  White  Stone 
reach  and  Barkers  Landing,  an  aggregate  length  of  5,135  fe«t,  were 
removed,  and  at  the  mouth  the  channel  was  dredged  from  inside  the 
river  across  the  flats  to  the  6-foot  contour  in  Delaware  Bay,  a  length 
of  3,G50  feet,  the  width  and  depth  made  in  these  operations  being 
40  and  6  feet  at  mean  low  water,  respectively. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
$48,941.74,  of  which  $7,441.74  was  for  maintenance. 

The  maximum  draft  that  can  be  carried  on  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  river  is  5  feet  to  Lebanon,  1| 
feet  to  Dover,  and  3  feet  across  the  bar  at  the  mouth. 

The  commerce  of  the  river  is  reported  for  the  past  year  to  have 
been  81,610  tons,  valued  at  $4,658,444.  That  reported  in  1900  was 
69,241  tons,  valued  at  $3,569,829.  It  is  reported  that  the  improve- 
ments made  have  reduced  freight  rates  by  one-fourth  to  one-half, 
l)esides  increasing  shipments,  especially  fruits,  which  now  reach  the 
markets  in  less  time  and  fresher  condition. 

•Tuly  1.  1904,  balance  unexpended |4, 500. 00 

June  .TO,  1905 : 

Amount  exi)eDded  during  fiscal  year,  for  niniutpunucc 

of  Improvement  f4. 49.5. 01 

Keturned  to  Treasury 4.  !K) 

4, 500. 00 

(See  Appendix  I  10.) 

11.  Smymn  River,  Delaware. — ^This  river  was  formerly  known  as 
Duck  Creek.  It  is  a  tidal  stream,  flowing  easterly  into  the  Delaware 
River  at  a  point  about  26  miles  south  of  Wilmington,  Del.  The 
navigable  portion  of  the  river  was  originally  about  9  miles  long;  the 
niinim4im  mean  low-water  depth  over  shoal  places  was  2^  feet  in  the 
river  and  4  feet  at  the  bar  where  it  enters  the  Delaware  River.  The 
mean  range  of  the  tide  at  the  mouth  is  nearly  6  feet. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  the  channel  across  the  bar  at  the  mouth.  By  direction  of 
Congress  the  improvement  of  the  bar  was  commenced  first,  and  during 
the  following  four  years  three  appropriations,  aggregating  $10,000, 
were  expended  in  dredging  a  channel,  100  feet  wide  and  8  feet  deep  at 
mean  low  water,  across  the  bar.  The  dredged  channel  soon  filled  up 
again. 

A  new  project  was  adopted  in  1887,  with  a  view  of  obtaining  a 
channel  of  7- foot  depth  throughout,  with  a  width  of  60  feet  in  the 
river  and  100  feet  at  the  bar,  the  channel  over  the  bar  to  be  protected 
by  a  stone  jetty.  The  estimated  cost  of  the  improvement  was 
$90,698.40.  The  first  appropriation  for  work  or  this  project  was  in 
1888,  and  was  for  dredging.  The  subsequent  appropriations  for  con- 
tinuing the  improvement  have  also  been  applied  to  dredging. 
•  The  entire  length  of  channel  has  been  dredged  in  parts  at  various 
times  l)etween  1888  and  1900  to  the  approved  dimensions,  except  at 
the  mouth  of  the  river. 

Under  the  provisions  of  the  emergency  river  and  harbor  act  of  June 
C,  1900,  a  preliminary  examination  and  survey  were  made,  with  a  view 
to  securing  two  cros.scuts  to  shorten  the  distance  l>etween  the  head  of 
navigation  on  this  river  and  Delaware  River.    The  report  on  the 
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survey  is  printed  in  House  Document  No.  90,  Fifty-sixth  Congress, 
second  session,  and  on  pages  1363-1364,  Annual  Report  of  the  Chief 
of  Engineers  for  1901.  It  reconmiended  the  construction  of  two  cut- 
offs, 60  feet  wide  and  7  feet  deep  at  mean  low  water,  one  2,445  feet 
long,  extending  from  the  turn  just  below  Limekiln  wharf  to  the  turn 
just  above  Mill  Creek;  the  other  2,200  feet  long,  extending  from 
below  Rothwells  Landing  to  the  turn  between  Deep  Hole  and  Brick 
Store  Landing.  The  cost  of  work  was  estimated  at  $15,000,  and  that 
amount  was  appropriated  for  the  purpose  by  the  river  and  harbor  act 
of  June  13,  19(fe.  Upon  further  examination,  however,  it  was  found 
that  a  modification  of  the  plan  by  the  substitution  for  the  present 
lower  cut  of  a  cut  from  the  mouth  of  Mill  Creek  to  the  bend  above 
Brick  Store  Landing  would  be  a  material  improvement,  and  action  in 
the  matter  was  therefore  deferred  to  await  fiulher  action  by  Congress 
in  relation  to  that  cut. 

Under  an  allotment  made  by  the  Secretary  of  War  for  the  restora- 
tion of  the  channel  at  the  mouth  under  date  of  June  25,  1904,  from 
the  appropriation  for  emergencies  in  river  and  harbor  works,  act  of 
June  13,  1902,  the  channel  was  dredged  to  a  width  of  50  feet  and  a 
depth  of  6  feet  at  mean  low  water  from  the  6-foot  curve  just  inside 
the  mouth  of  Smyrna  River  across  the  flats  to  the  6-foot  curve  in 
Delaware  Bay. 

The  river  and  harbor  act  of  March  3,  1905,  empowered  the  Secre- 
tary of  War  to  authorize  a  modification  of  the  plan  of  the  cut-offs 
referred  to  above,  provided  such  modification  would  not  increase  tlie 
total  cost  estimated  for  the  completion  of  the  improvement,  and  with 
the  further  proviso  that  no  part  of  the  appropriation  should  be  ex- 
jDended  until  a  satisfactory  title  to  the  land  required  should  be  ob- 
tained without  expense  to  the  Uinted  States.  The  required  title  hav- 
ing been  obtained,  and  as  the  estimated  cost  for  completion  will  not  be 
increased  by  the  modification,  it  was  authorized  by  the  Secretary  of 
War  under  date  of  April  11,  1905.  Under  contract  for  this  work 
dredging  was  begun  June  20, 1905,  and  to  the  end  of  the  month  11,978 
cubic  yards  of  material  had  been  removed.  The  work  is  to  be  com- 
pleted by  December  25, 1905. 

The  amount  expended  on  the  improvement  to  June  30,  1906,  is 
$45,549.78.  Of  this  amount  $35,549.78  is  on  the  present  project,  and 
of  which  $5,365  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  over 
the  shoalest  part  of  the  river  was  4  feet  and  across  the  bar  at  the 
mouth  4  feet. 

The  commerce  of  the  river  is  reported  for  the  past  calendar  year  to 
have  been  828,091  tons,  valued  at  $6,163,450.  Before  the  improve- 
ment of  this  river  was  begun  the  tonnage  reported  was  204,706,  valued 
at  $1,944,000. 

The  effect  of  the  improvement  of  this  river  on  freight  rates  has 
been  to  reduce  them  by  about  25  per  cent,  and  in  addition  it  has 
rasulted  in  the  saving  of  time  in  shipments  to  Philadelphia  and  else- 
where. These  conditions  have  stimulated  certain  industries,  especi- 
ally fruit  culture,  and  largely  increased  the  production  in  this  section. 
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July  1.  19()4,  balance  noexpeuded $21,010.07 

Amount  appropriated  l>y  river  and  harbor  act  approved  March  3, 1905.       5.  365.  00 

.     28,  3S1. 07 

June  20.  1905 : 

Amount  expended  during  fiscal  year,  for  maintenance 

of  improveiiient $2,565.% 

Returned  to  Treasury 3,571.58 

6.  137.  43 

July  1.  1!K».5.  balance  unexpended 20.  243.  Ol 

.Tuly  1.  1!J<>'>.  outstjindlng  liabilities 1,  200.  00 

July  1.  1905,  balance  available 19.  043.  64 

July  1.  1905,  amount  covered  by  uncompleted  contracts 17,  lOO.  00 

(See  Appendix  1 11.) 

J2.  Inland  wateriray  from  C hincoteagve  Bay,  Virginia,  to  Dela- 
ware  Bay  at  or  near  Lewes,  Del. — The  original  project,  based  on  a  sur- 
vey made  in  1884,  contemplated  the  construction  of  a  continuous  water- 
way 70  feet  wide  and  6  feet  deep  at  mean  low  water  from  Chinco- 
league  Inlet,  at  the  southwesterly  end  of  Chincoteague  Bay,  Virginia, 
to  Delaware  Bay  at  or  near  Lewes,  Del.  The  entire  length  of  the 
proposed  channel  is  nearly  73  miles,  of  which  about  57  miles  is 
through  several  shallow  interior  bays  separated  from  the  Atlantic 
Ocean  by  narrow  strips  of  sandy  beach  and  soil.  The  remaining'  16 
miles  consists  mainlv  of  canals  to  be  formed  by  dredging. 

The  estimated  cost  was  $350,000. 

In  18{)2  the  line  of  location  was  slightly  modified  and  the  proposed 
dimensions  of  the  canal  were  reduced  from  a  width  of  70  feet  to  20 
feet  on  the  bottom.  The  estimated  cost  from  Rehoboth  to  Delaware 
Bay  was  reduced  to  $241,224.  This,  however,  supposed  that  the  work 
would  bo  done  in  about  two  years  in  one  large  contract. 

In  185)1  a  cut  was  made  4  miles  long,  20  feet  wide  at  bottom,  and  4 
feet  deep  below  the  mean  level  of 'Assawaman  Bay  across  the  neck  of 
land  lying  between  Little  Assawaman  Bay  and  "Wliites  Creek,  a 
tributary  of  Indian  River  Bay,  and  three  temporary  wooden  bridges 
ijuilt  over  it ;  and  between  1893  and  1896  a  cut  20  feet  wide  and  6  reet 
deep  below  datiim  (mean  low  water  at  the  Delaware  Breakwater  in 
Delaware  Bay)  was  made  from  that  depth  in  Rehoboth  Bay^  to  a  point 
1,250  feet  soutli  of  the  Delaware.  Maryland  and  Virginia  Railroad 
crossing  at  Rehoboth.  a  distance  of  9,000  feet,  and  another  cut,  in  con- 
tinuation of  this,  extending  to  the  railroad  reservation,  a  distance  of 
1,125  feet,  was  made  to  a  depth  of  2  feet  l)eIow  mean  low-water  level; 
and  north  of  the  railroad  cros.sing  a  cut  was  made  to  a  point  1,000  feet 
north  of  the  boundaiy  of  the  railroad  track.  Of  this  latter  distance 
the  lower  800  feet  was  excavated  to  a  depth  of  9J  feet  and  the  remain- 
ing 200  feet  to  an  average  depth  of  15  feet  above  datum,  the  depth  of 
cutting  in  the  first  averaging  approximately  ll\  feet  and  in  the  latter 
about  8  feet. 

The  amount  expended  on  the  project  to  June  30,  1902,  was  $168,- 
421.88,  no  portion  of  this  amount  having  been  applied  to  maintenance, 
and  the  condition  of  the  work  between  Ocean  View  and  Rehoboth 
when  last  examined,  in  June,  1901,  was  as  follows:  The  cut  made  be- 
tween AVhites  Creek  and  the  head  of  Little  Assawaman  Bay  to  a 
depth  of  4  feet  had  shoaled  in  the  middle  portion,  the  deptH  there 
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being  about  24  feet.  '  These  shoals  are  formed  where  the  sandy  side 
slopes,  bare  of  all  vegetation,  fall  in  considerably  during  heavy  rains. 
The  depths  in  the  cut  through  low  or  marsh  ground  had  maintained 
tliemselves  very  well.  The  cut,  made  to  a  depth  of  (>  feet  from  Ileho- 
both  Bay  along  Millers  Creek  toward  the  high  ground  back  of  Reho- 
both  during  the  working  season  of  1894,  was  in  fair  condition  except 
for  the  closing  of  the  entrance  to  the  canal  by  the  forming  of  a  bar  m 
line  with  the  bay  shore. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $25,000  for 
continuing  this  improvement,  to  be  used  between  Delaware  Bav  and 
Indian  River,  but  provided  that  no  part  of  the  appropriation  should 
be  expended  until  the  right  of  way  should  be  secured  without  cost  to 
the  United  States.  The  right  of  way  over  or  through  any  railroad 
or  county  bridge  was,  however,  not  subjected  to  the  proviso,  but 
might  be  secured  by  condemnation  proceedings.    Previous  to  the 

Eassage  of  this  act  deeds  to  the  land  covering  the  entire  right  of  way 
ad  been  vested  in  the  United  States,  with  the  exception  of  that  por- 
tion crossing  the  Delaware,  Maryland  and  Virginia  Railroad  at 
Rehoboth. 

In  January,  1899,  the  commissioners  of  Rehoboth  conveyed  to  the 
United  States  a  quitclaim  deed  to  whatever  title  that  corporation  had 
to  the  land  at  the  railroad  crossing.  The  railroad,  however,  held  the 
right  of  way  by  a  franchise  from  tne  State. 

In  Mav,  1899,  the  commissioners  for  condemnation  of  the  right  of 
way  of  the  Delaware,  Maryland  and  Virginia  Railroad  Company  at 
Rehoboth  awarded  the  suni  of  $37,343.58  to  ijie  railroad  company  as 
being  in  full  for  all  damages  to  them  and  for  the  erection  and  main- 
tenance of  a  bridge  across  the  waterway.  No  funds  have  thus  far 
been  made  available  for  the  payment  of  this  award.  No  action  has, 
therefore,  been  taken  toward  the  construction  of  the  bridge  by  the 
railroad  company. 

The  proviso  restricting  the  expenditure  of  the  appropriation  of 
June  3, 1896,  having  been  construed  by  the  law  officers  of  the  Depart- 
ment to  apply  only  to  that  portion  of  the  right  of  way  secured  with- 
out cost  to  the  United  States,  the  unexpended  funds  were  held  to  be 
available  for  work  under  the  existing  project,  and  on  April  7,  1902, 
a  contract  was  made  for  construction  of  two  parallel  jetties  of  stone 
and  brush  and  for  dredging,  the  work  to  be  completed  by  October  31, 
1902.  This  time  was  extended,  the  work  under  the  contract  not  being 
begun  until  September  16,  1902.  To  the  end  of  the  fiscal  year  1903 
the  jetties  had  oeen  completed  and  the  canal  north  of  Rehoboth  Bay 
had  been  dredged  where  required  and  some  dredging  done  in  Reho- 
both Bay  at  the  mouth  of  the  canal.  The  dredging  called  for  by  the 
contract  was  finally  completed  on  June  9,  1904.  During  this  period 
the  shoal  at  the  entrance  to  the  canal  was  removed.  Dredging  was 
also  done  in  Rehoboth  Bay  where  required,  and  a  channel  40  feet 
wide  and  6  feet  deep  was  dredged  through  a  shoal  at  Raccoon  Point 
for  a  length  of  2,700  feet  into  the  6-foot  depth  in  Indian  River  Bay, 
making  a  continuous  6-foot  channel  from  the  railroad  crossing  at 
Rehoboth  to  Whites  Creek. 

The  expenditures  during  the  fiscal  year  were  for  examinations  and 
contingent  expenses. 

The  amount  expended  on  the  improvement  to  June  30,  1905,  is 
$193,742.30,  of  which  $25,330.42  was  for  maintenance. 
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No  statistics  as  to  commerce  have  been  obtained.  A  small  steamer 
plies  between  the  railroad  crossing  at  Kehoboth  and  Bethany  Beach. 

By  section  7  of  'the  river  and  harbor  act  of  March  3,  1905,  the  pro- 
visions of  river  and  harbor  acts  heretofore  passed  providing  for  the 
prosecution  of  work  on  this  project  are  repealed,  and  the  amoimt  re- 
maining unexpended  is  required  to  be  paid  into  the  Treasury  of  the 
United  States.  Accordingly,  the  unexpended  balance,  $7.70,  has 
l>een  returned  to  the  Treasury.  By  section  9  of  the  same  act  an  ex- 
amination is  directed  to  be  made  of  the  artificial  channels  constructed 
in  connection  with  this  project,  with  a  view  to  ascertaining  whether 
anv  bridge  or  bridges  should  be  constructed  over  such  artificial  chan- 
nels.   At  the  close  of  the  fiscal  year  the  examination  was  in  progre&s. 

.Tuly  1,  1004.  balance  unexpended $156.40 

June  W),  190.5 : 

Amount  expended  during  the  flscal  year,  for  maintenance 

of  improvement $148.70 

Covered  into  surplus  fund  of  the  Treasury 7.  70 

150.40 

(See  Appendix  1 12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — During  the  past  fiscal  year  wrecks  were  removed  as 
follows : 

Wreck  of  scow  lying  sunk  in  channel  of  Mispillion  River,  Delaware ; 
wreck  of  sloop  Constitution,  sunk  in  Maurice  River,  New  Jersey; 
steamer  Mary  N.  Githens,  sunk  in  St.  Jones  River,  Delaware;  coal 
barge  Carrie,  sunk  at  entrance  to  Little  Egg  Harbor  Bay,  New  Jersey ; 
schooner  Rebecca  M.  Smith,  sunk  on  outer  shoal  of  Little  Egg  Harbor 
Inlet,  New  Jersey;  sc^hooner  A.  L.  Lee,  sunk  in  the  south  channel  of 
the  entrance  to  Absecon  Inlet,  New  Jersey ;  schooner  Ann  Virginia, 
sunk  in  Cohansey  River,  New  Jersey. 

The  following  wrecks  have  been  examined  and  found  not  to  be 
obstructions  to  navigation : 

Wrecks  of  steamer  Ranald  and  schooner  Rival,  alleged  to  be  ob- 
structing navigation  to  the  channel  of  Absecon  Inlet,  New  Jersey. 

The  wreck  of  schooner  Mary,  sunk  in  St.  Jones  River,  Delaware, 
has  been  examined  and  found  to  be  an  obstruction.  Proposals  for  its 
removal  are  to  be  opened  July  17, 1905. 

The  total  amount  expended  in  this  district  for  the  examination  and 
removal  of  wrecks  during  the  fiscal  year  was  $4,824.09. 

(See  Appendix  I  13.) 

IMPROVEMRNT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR, 
MARYLAND;  OF  RIVERS  AND  HARBORS  IN  MARYLAND  ON  THE 
EASTERN  SHORE  OF  CHESAPEAKE  BAY;  OF  NANTICOKE  RIVER, 
MARYLAND  AND  DELAWARE,  AND  OF  BROAD  CREEK  RIVER. 
DELAWARE. 

This  district  was  in  the  charge  of  Lieut.  Col.  R.  L.  Hoxie,  Corps  of 
Engineers.  Division  engineer.  Col.  W.  A.  Jones,  Corps  of  Engi- 
neers, to  June  26, 1905,  and  Col.  Amos  Stickney,  Corps  of  Engineers, 
since  that  date. 

1.  Patapsco  River  and  channel  to  Baltimore,  Md. — The  original 
condition  before  operations  were  begun  by  the  United  States  was  a 
controlling  depth  of  17  feet  with  a  mean  range  of  tide  of  a  little  over 
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1  foot.  Vessels  of  over  that  draft  were  obliged  to  lighter  portions  of 
their  cargoes  from  about  14  miles  below  to  permit  them  to  reach 
the  wharves  of  the  city.  There  were  pockets  where  deei^er  water 
prevailed,  but  they  were  unconnected  by  any  channel,  natural  or 
artificial.  Under  the  original  project,  dated  April  15,  18.53,  for  a 
channel  22  feet  deep  at  mean  low  water  and  150  feet  wide,  Col. 
Henry  Brewerton,  Corps  of  Engineers,  gave  the  fii*st  relief  to  com- 
merce by  dredging  the  Fort  McHenry  channel,  extending  from  the 
limits  of  the  city  of  Baltimore  to  a  point  just  below  Fort  Carroll 
and  continuing  thence  at  an  angle  by  the  Brewerton  channel  to  the 
deep  water  of  the  Chesapeake  Bay  off  Swan  Point.  The  cost  of 
those  operations  was  $390,000. 

In  1871  the  project  was  enlarged  to  a  width  of  400  feet  at  the  lower 
end  of  the  channel,  graduated  to  250  feet  at  its  upper  end,  with  a 
mean  low-water  depth  of  24  feet.  Meantime  it  had  been  found  that 
the  portion  of  the  Brewerton  channel  which  was  swept  across  by 
the  current  of  the  Susquehanna  River  was  continually  obstructed  by 
sedimentary  deposit.  This  led  to  a  search  for  a  l)etter  location  for 
a  deep  channel  which  could  be  made  and  maintained  by  dredging 
and  the  natural  currents.  This  was  found  in  the  position  of  the 
resultant  of  the  two  great  forces  made  by  the  currents  of  the  Sus- 
quehanna and  Patapsco  rivers.  The  new  channel  had  also  the  ad- 
vantage of  being  shorter  by  several  miles,  and  for  this  reason  and 
the  very  much  diminished  sedimentary  deposit  the  cost  of  mainte- 
nance was  much  lessened.  In  1892  a  project  for  27  feet  depth  at 
mean  low  water,  with  a  width  of  600  feet  in  the  straight  sections 
and  over  1,200  feet  in  the  angles,  was  completed.  At  the  same  time 
the  portion  of  the  Brewerton  channel  between  the  upper  end  of  the 
present  cut-off  and  the  point  of  intersection  of  the  Brewerton  and 
Craighill  channels  was  abandoned  because  of  the  sedimentary  de- 
posit from  the  Susquehanna  sweeping  across  it  and  to  still  further 
shorten  the  channel  and  lessen  the  cost  of  maintenance.  The  proj- 
ects of  dredging  to  depths  of  24  and  27  feet  and  the  two  changes  in 
the  position  of  the  channel  were  designed  and  executed  by  Col.  W.  P. 
Craighill,  Corps  of  Engineers.  The  act  of  June  3,  1896,  authorized 
the  increase  of  the  depth  of  the  channel  to  30  feet  at  mean  low  water, 
with  a  bottom  width  of  600  feet,  widened  at  the  angles  and  with  side 
slopes  of  3  base  to  1  vertical.  This  was  completed  May  22,  1903, 
and  has  since  been  maintained.  The  amount  expended  on  original 
and  modified  projects  prior  to  operations  under  existing  project  is 
$4,721,269.48. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  provides 
for  a  channel  35  feet  deep  at  mean  low  water  and  600  feet  wide  at 
bottom,  with  side  slopes  of  3  base  to  1  vertical  from  Fort  McHenry 
to  deep  water  in  Chesapeake  Bay  above  Sandy  Point  light-house  and 
through  the  shoals  opposite  York  Spit,  at  an  estimated  cost  of 
$3,465,000.  An  appropriation  of  $250,000  was  made  in  the  river  and 
harbor  act  of  March  3,  1905,  and  work  was  authorized  under  con- 
tinuing contracts  to  an  additional  amount  of  $1,000,000. 

Preliminary  steps  have  been  taken  to  enter  into  such  contracts. 
With  the  funds  now  available  and  provided  for  under  continuing  con- 
tract it  is  proposed  to  deepen  the  existing  channel  above  Sandy  Point 
to  35  feet  at  mean  low  water,  beginning  on  the  east  side  and  for  such 
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width  as  the  existing  and  authorized  appropriations  admit,  and  to 
dredge  a  channel  through  the  shoals  off  "iork  Spit  to  corresponding 
dimensions. 

The  amount  expended  on  the  improvement  to  the  close  of  the  fiscal 
vear  ending  June  30,  1905,  is  $4,721,269.48,  of  which  $32,797.72  has 
been  applied  to  maintenance. 

The  draft  that  can  now  be  carried  to  Baltimore,  the  head  of  navi- 
gation, a  distance  of  11  miles  from  the  mouth  of  the  Patapsco  River 
and  171  miles  from  the  mouth  of  Chesapeake  Bay,  is  30  feet  at  mean 
low  water.  The  length  of  dredged  channel  in  Patapsco  River  and 
Chesapeake  Bay  above  Sandy  Point  is  about  19  miles. 

The  tonnage  movement  of  the  port  has  been  as  follows : 


Fiscal  year  ending  June  30 —       Tona. 

1898 7,339,405 

1899 6,843,620 

1900 7,941,580 

1901 8,055,017 

1902 7,529,870 

1903 7,736,447 

1904 7,334,241 

1905 7,510,713 


Fiscal  year  ending  June  30 —   Tons. 

1889 3,243,017 

1890 4,237,361 

1891 4,495,460 

1892 5, 224, 042 

1893 4,607,176 

1894 4,752,946 

1895 J  4,794,964 

1896 5,363,894 

1897 6,868,120 

The  statistics  of  the  port  for  the  past  fiscal  year  are  illustrated 
briefly  by  the  following  table : 

Dutiable  Imports  have  decreased $595, 487. 00 

Free  Imports  have  Increased $1,447,927.00 

Domestic  exports  have  Increased $8,352,012.00 

Tonnage  (foreign)  has  decreased tons..  55,027 

Duties  collected  have  decreased $31,136.45 

Duties  on  merchandise  in  bond  have  decreased $12,238.94 

Duties  on  merchandise  in  bond,  with  and  without  appraisement, 
have  decreased $29,272.25 

The  effect  of  the  present  project  upon  freight  rates  can  not  be 
ascertained  until  work  is  completed,  but  as  some  of  the  vessels  trading 
with  the  port  are  not  now  able  to  load  to  their  full  capacity  the  tencf 
ency  should  be  toward  cheapening  rates  when  means  are  provided 
to  enable  them  to  carry  full  cargoes  and  to  enable  other  vessels  of 
greater  capacity  to  trade  with  the  port. 

References  to  reports  of  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1904,  balance  unexpended $25,  732. 48 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 250, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement 

For  maintenance  of  improvement 


275,  732. 48 


$732.48 
5, 239.  48 


5, 971. 96 


July  1,  1905,  balance  unexpended 269,760.52 

July  1,  1905,  outstanding  liabilities 2, 975.  77 

July  1, 1905,  balance  available 266,  784.  75 
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Amount  (estimated)  required  for  completion  of  existing  project $3, 215, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 

•unexpended  July  1,  1905 500, 000. 00 

Submitted  In  compMance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

(See  Appendix  J  1.)  / 

2.  Channel  to  Curtis  Bay,  in  Patapsco  Riner,  Baltimore  Harbor, 
Maryland. — ^With  a  mean  range  of  tide  of  a  little  over  1  foot,  there 
was  a  controlling  depth  of  20  feet  at  mean  low  water  in  1893,  when 
the  first  improvement  was  undertaken  by  the  United  States.  The 
original  project  was  dated  July  15, 1892,  and  was  for  a  channel  27  feet 
deep  at  mean  low  water  and  a  bottom  width  of  150  feet,  at  an  esti- 
mated cost  of  $85,000.  Forty  thousand  dollars  of  the  estimate  was 
appropriated,  and  with  this  total  expenditure  the  channel  was  first 
made  25  feet  deep  for  the  project  width  and  then  dredged  to  27  feet 
depth  for  a  widih  of  70  feet  in  the  axis  of  the  150-foot  channel. 
That  project  never  was  completed.  It  was  superseded  by  a  project 
Jn  the  river  and  harbor  act  approved  June  13, 1902,  for  deepening  the 
channel  to  30  feet  and  widening  it  to  250  feet,  and  authority  was 
granted  to  make  continuing  contracts  to  complete  the  work.  The 
estimated  cost  was  $196,000. 

A  continuing  contract  was  approved,  and  under  it  dredging  was 
commenced  March  5,  1903,  and  the  project  completed  November  30, 
1903.  The  amount  expended  on  existing  project  to  June  30,  1905, 
was  $192,450.32,  no  portion  having  been  applied  to  maintenance. 
The  balance  available  is  held  for  maintenance. 

Curtis  Bay  is  the  mouth  of  Curtis  Creek,  which  is  navigable  in  fact 
5^  miles  above  the  head  of  the  channel  contemplated  by  the  existing 
project,  but  a  maximum  draft  of  30  feet  at  mean  low  water  can  be 
carried  June  30,  1905,  over  the  shoalest  part  of  the  locality  under 
improvement,  which  is  a  distance  of  2J  miles. 

With  the  funds  now  available  it  is  proposed  to  maintain  the  exist- 
ing channel.  It  is  stated  that  the  improvement  has  lowered  rates 
upon  freight,  but  the  amount  of  reduction  has  not  been  ascertained. 

References  to  reports  on  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

This  bay  is  in  the  collection  district  of  Baltimore  and  the  statistics 
are  attached  to  the  report  for  that  harbor. 

July  1,  1904,  balance  unexpended $(i,  215.  98 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         2.  OtHS.  ,T0 


July  1,  1905.  balance  unexpended 8,549.68 

(See  Appendix  J  2.) 

3.  Harbor  of  southwest  Baltimore  (Spring  Garden) ,  Md. — No  work 
was  done  by  the  United  States  before  the  existing  project,  but  the 
city  of  Baltimore  dredged  a  channel  from  the  mam  ship  channel  to 
the  foot  of  Eutaw  street  which  had  a  controlling  depth  of  15  feet 
at  mean  low  water.  The  average  rise  of  the  tide  is  a  little  over  1  foot. 
In  response  to  a  resolution  of  the  House  of  Representatives,  an  esti- 
mate was  furnished  March  7,  1896  (printed  in  Annual  Report  for 
1896,  p.  1006),  of  the  cost  of  deej)ening  the  channel  to  a  depth  of  27 
feet.    It  was  for  a  channel  100  feet  wide  on  the  bottom,  with  side 
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slopes  of  1  on  3,  from  the  main  ship  channel  near  Fort  McHenry  to 
the  foot  of  Eutaw  street,  with  a  turning  basin  400  feet  by  -MX)  feet  near 
the  upper  end,  at  an  estimated  cost  of  $314,000,  which  is  the  existing 
project.     Five  thousand  dollars  was  appropriated  June  3,  1896,   but 
it  was  deemed  inexpedient  to  start  the  work  with  that  small    sum. 
June  13,  1902,  $88,000  was  appropriated  and  authority  granted    to 
enter  into  contracts  for  the  completion  of  the  work.     A  continuing 
contract  was  made  for  the  completion  of  the  project,  and  it  was  com- 
pleted April  4, 1905.    The  sum  of  $314,000  has  been  expended  to  June 
30,  1905.    The  maximum  draft  that  can  be  carried  June  30,  1905,  at 
mean  low  water  over  the  shoalest  part  of  the  locality  under  improve- 
ment is  27  feet. 

The  stream  i*  navigable  in  fact  to  Baltimore,  Md.,  which  is  14 
miles  from  the  mouth  of  Patapsco  Kiver  and  174  miles  from  the 
mouth  of  Chesapeake  Bay.  The  length  of  the  channel  dredged  under 
the  existing  project  is  4  miles.  It  is  stated  that  the  improvement  has 
somewhat  Towered  freights,  but  the  amount  of  reduction  has  not  been 
ascertained. 

The  commercial  statistics  of  the  port  of  Baltimore  include  this 
harbor. 

July  1,  1904.  balam>e  unexi)emied ?110.  389.  40 

June  .30,  190,'),  amount  e.xi)eti(led  during  fiscal  year,  for  works  of  lin- 
Urovement   110,  a«®.  40 

(See  Appendix  J  3.) 

4.  Elh  Hirer,  Maryland. — Before  improvements  were  commenced 
there  was  practically  no  navigation  above  Cedar  Point.    Tlie  origi- 
nal project,  dated  July  17.  1874,  was  for  a  channel  6  feet  deep  at 
low  water,  or  8  feet  at  high  water,  from  Cedar  Point  to  Elkton,  the 
head  of  navigation,  and  in  the  Little  Elk  as  far  as  Bennett's  wharf. 
The  mean  range  of  the  tide  is  2  feet.    Such  a  channel  was  estiinatecJ 
t()  cost  $36,000  if  75  feet  wide  and  about  $25,000  if  50  feet  wide,  cheap 
dikes  l)eing  required  for  regulating  the  banks  and  to  provide  a  place 
behind  which  to  deposit  the  material  dredged  from  the  shoals.     The 
first  work  was  done  in  1874,  when  $5,000  was  expended  in  building  a 
dike  and  dredging  to  a  width  of  25  feet  and  a  depth  of  G  fe<>t  at  niesiii 
low  water  in  front  of  it  and  for  about  300  feet  below.    Two  years 
later  the  channel  was  made  40  feet  wide  from  the  bridge  at  Elkton  to 
about  one-half  mile  below.     In  1884  a  channel  was  completed  80  feet 
wide  through  the  bar  near  the  mouth  of  the  Little  Elk  Kiver  and  70 
feet  wide  thence  to  the  bridge  at  Elkton,  the  depth  being  7  feet  at 
mean  low  water.     In  1893  a  channel  100  feet  wide  and  8  feet  deep 
from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton  was 
completed.    The  expenditure  on  the  original  and  subsequent  projects 
has  amounted  to  $40,500. 

The  channel  had  .shoaled,  and  in  a  report  on  a  survey  made  in  1899 
it  was  proposed  to  restore  the  channel  to  8  feet  deep  at  mean  low  water 
and  100  feet  wide  from  deep  water  below  Cedar  Point  to  the  bridge  at 
Elkton.  at  an  estimated  co.st  of  $16,665,  with  an  annual  cost  of  $2,500 
for  maintenance.  The  river  and  harbor  act  of  June  13.  1902,  adopted 
this  project,  which  is  the  existing  one,  and  appropriated  $16,665  for 
the  work.  This  appr()j)riation  was  practically  expended  in  dredg- 
ing in  the  fiscal  year  ending  June  30, 1903.    THe  project  width  of  100 
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feet  could  not  be  made,  as  the  river  was  found  to  have  shoaled  very 
much  since  the  survey  in  1889,  on  which  the  appropriation  was  based. 
To  complete  the  project  will  reauire  the  removal  or  about  40,000  cubic 
yards  of  material.  The  act  of  March  3,  1905,  appropriated  $-2,000 
for  maintenance,  and  at  the  close  of  the  fiscal  year  ending  June  30, 
1905,  the  work  had  been  advertised.  It  is  proposed  to  e.xpcnd  this 
sum  in  removing  shoals  that  have  formed  in  the  channel,  dredging  to 
begin  at  the  fertilizer  works  and  continue  downstream.  The  amount 
expended  on  this  improvement  to  June  30,  1905,  is  $63,165.  of  which 
$46,500  was  on  previous  projects.  The  maximum  draft  that  could  be 
carried  June  30,  1905,  at  mean  low  water  over  the  shoalest  part  of  the 
river  was  3^  feet.  The  stream  is  navigable  in  fact  to  Eucton,  Md., 
which  is  about  16  miles  from  the  mouth  of  the  river.  It  is  stated  that 
the  improvement  has  lowered  freight  rates,  but  the  amount  of  reduc- 
tion has  not  been  ascertained. 

Reference  to  a  rejjort  on  a  survey  is  to  be  found  on  page  182  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904. 

A  preliminary  examination  of  the  river  is  in  progress  at  the  close 
of  the  fiscal  year  1905. 

Partial  commercial  statistics  for  the  fiscal  year  show  a  tonnage  of 
2,686,  valued  at  $35,769.64,  for  this  river. 

July  1,  1904,  balance  unexpended $1,507.87 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

3.  mi.  87 
.Tune  30.  1905,  amount  expended  durluK  flRoal  year,  for  workR  of  im- 
provement       1,  5<i7.  87 

July  1,  1905,  balance  unexpended— 2,000.00 

(See  Appendix  J  4.) 

5.  SusqueJianna  River  above  and  below  Havre  rf<?  Grace.,  Md. — The 
original  governing  depth  was  5  feet  at  mean  low  water.  The  mean 
range  of  tide  is  2^^  feet.  The  channel  above  Havre  de  Grace  was  nar- 
row and  subject  to  ice  gorges.  The  original  project  is  dated  February 
22,  1853,  and  was  for  a  channel  12  feet  deep  and  100  feet  wide,  at  ah 
estimated  cost  of  $59,000.  Improvements  have  been  in  progress  since 
1853,  and  up  to  August  22,  1882.  when  the  existing  project  was 
adopted,  $97,390  had  been  expended  upon  them.  The  existing  proj- 
ect IS  to  give  a  channel  15  feet  deep  at  mean  low  water  below  Havre 
de  Grace  and  to  remove  the  shoal  opposite  Watson  Island  (which  is 
above  Havre  de  Grace)  to  a  depth  of  8  feet  at  the  same  stage  of  the 
tide,  at  an  estimated  cost  of  $1(58,000.  The  amount  expended  on  that 
project  to  June  30, 1905,  is  $83,500,  and  resulted  in  dredging  a  portion 
of  the  channel  below  Havre  de  (irace  to  a  depth  of  15  feet  at  mean  low 
water  and  partially  removing  the  shoal  opposite  Watson  Island. 

With  the  funds  now  available  it  is  proposed  to  remove  the  balance 
of  the  shoal  opposite  Watson  Island  and  to  continue  dredging  in  the 
channel  on  the  shoal  about  4,000  feet  below  Havre  de  (irace.  The 
work  is  under  advertisement  at  the  close  of  the  fiscal  year  1905. 

The  maximum  'draft  that  can  be  carried  June  :50,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
is  11  feet. 

The  stream  is  navigable  in  fact  to  Port  Deposit.  Md.,  which  is 
about  5  miles  above  the  mouth  of  the  river.  The  improvement  has 
made  no  appreciable  difference  in  freight  rates. 
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The  commerce  of  the  river  for  the  calendar  year  1903  is  reported  to 
be  143^12  tons,  not  including  much  carried  m  vessels  trading  tran- 
siently, the  statistics  of  which  can  not  be  obtained.  No  statistics 
could  be  gotten  later. 

July  1,  1904,  balance  unexpended $17,241.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 

27, 241.  40 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      17, 241. 49 

July  1,  1905,  balance  unexpended 10,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 74,500.00 

(See  Appendix  J  5.) 

6.  Harbors  at  Rockhall,  Queenstown,  Claiborne^  and  Cambridge, 
and  Cheater,  Choptank,  Warwick,  Pocomoke,  La  Trappe,  and  Mano- 
kin rivers,  and  Tyaskin  {Wetipqnin)  Creek,  Maryland. — (a)  Rockhall 
Harbor  and  inner  harbor  at  Rockhall. — In  1894  the  controlling 
depth  at  Rockhall  Harbor  was  5  feet,  with  an  average  range  of  tide 
of  1.1  feet.  With  $16,600  (the  first  for  this  work)  appropriated  June 
?.,  1896,  a  project  was  carried  out  in  1897-98  for  dredging  a  cut  80 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  10-foot  curve 
in  Swan  Creek  Inlet  to  the  10-foot  depth  in  Chesapeake  Baj,  and  a 
channel  100  feet  wide  and  10  feet  deep  from  that  depth  in  Swan 
Creek  Inlet  to  the  old  pier  at  Eockhall.  A  turning  basin,  embracing 
the  old  and  new  piers,  was  also  dredged. 

In  accordance  with  the  river  and  harbor  act  of  March  3,  1899,  an 
examination  was  made  of  Rockhall  Harbor  and  the  inner  harbor  at 
Rockhall,  report  on  which  is  printed  in  the  Annual  Report'  for  1900, 
pp.  1670-16.72.  The  project  then  proposed  is  the  dredging  of  a  chan- 
nel 12  feet  deep  and  150  feet  wide  from  Chesapeake  Bay  to  Swan 
Creek  Inlet,  acro.ss  Swan  Point  bar,  and  12  feet  deep  and  150  feet 
wide  from  Swan  Creek  Inlet  to  the  wharf  at  Rockhall,  at  an  estimated 
cost,  in  1899,  of  $43,065,  and  $9,208  every  two  years  for  maintenance. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  this  project, 
which  is  the  existing  one,  and  appropriated  $74,000  for  dredging 
certain  harbors  and  rivers  on  the  eastern  shore  of  Chesapeake  Baj', 
including  Rockhall  Harbor.  The  sum  of  $12,000  was  allotted  for 
this  improvement,  the  available  sum  to  be  applied  to  the  dredging  of 
a  channel  12  feet  deep  and  as  wide  as  practicable  within  the  project 
limits  from  Swan  Creek  Inlet  to  the  wharf  at  Rockhall.  Contract 
for  dredging  on  this  and  the  other  improvements  on  the  eastern  shore 
of  ChesapeaKe  Bay  was  made,  under  which  the  entire  work  was  to  be 
completed  by  December  31,  1903.  The  contract  was  completed  June 
1,  1904.  Ail  the  dredging  was  done  in  the  inner  harbor,  with  the 
result  of  establishing  a  10-foot  navigation  there. 

The  river  and  harl)or  act  of  March  3,  1905,  appropriated  $44,000 
for  dredging  certain  harbors  and  rivers  on  the  east  shore  of  the  Che.s- 
apeake  Bay.  The  sum  of  $12,829.35  was  allotted  'for  this  improve- 
ment, to  Ije  applied  to  the  existing  project.  The  work  was  under 
advertisement  at  the  close  of  the  fiscal  year  1905. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  is 
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$28,697.12,  of  which  $16,597.12  was  on  a  previous  project.  It  is 
reported  that  freight  rates  have  been  reduced  50  per  cent. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  across  Swan  Point 
bar  is  about  4  feet  and  in  the  inner  harbor  10  feet,  to  which  point  the 
improvement  is  navigable  in  fact.  In  1903  from  50  to  60  vessels  of 
from  5  to  50  tons  made  this  harbor  their  headquarters,  and  .steamers 
make  a  daily  service  from  Baltimore,  their  course  from  Baltimore 
being  down  the  bay  and  around  the  south  end  of  Swan  Point  bar  to 
the  inner  harbor  at  Rockhall.     No  later  statistics  could  be  obtained. 

The  harbor  is  a  bay,  making  in  from  the  Chesapeake  Bay,  and  is 
navigable  in  fact  to  Kockhall  pier,  which  is  about  one-fourth  mile 
above  the  mouth  of  Rockhall  Harbor. 

(6)  Queenstown  Harbor. — Before  1871  the  controlling  depth  in  this 
harbor  was  6  feet.  Between  that  year  and  1880  it  was  improved 
under  a  project  dated  January  2, 1871,  and  a  channel  100  feet  wide  at 
bottom  and  8  feet  deep  at  mean  low  water  was  made.  In  1897,  with 
$5,000  appropriated  for  continuing  the  improvement,  a  channel  was 
dredged  to  8|  feet  at  mean  low  water  and  100  feet  wide  from  Chester 
River  to  the  inner  harbor,  to  which  point  the  improvement  is  navi- 
gable in  fact;  and  in  1900  a  shoal  extending  from  a  point  138  feet 
above  the  lower  light  down  for  a  distance  of  960  feet  was  dredged  to 
a  depth  of  8  feet  and  a  width  of  80  feet. 

Oi  the  $74,000  appropriated  by  the  river  and  harbor  act  of  June  13, 
1902,  for  dredging  certain  harbors  and  rivers  on  the  eastern  shore 
of  Chesapeake  Bay,  the  sum  of  $12,000  was  allotted  to  Queenstown 
Harbor.  The  act  provides  that  the  improvement  shall  be  made  in 
accordance  with  the  report  submitted  and  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1673-1676.  The 
project  therein  submitted  contemplates  increasing  the  dimensions  of 
the  channel  so  as  to  make  them  10  feet  deep  and  200  feet  wide,  at  an 
estimated  cost  of  $23,100.  The  range  of  tide  is  about  2  feet.  With 
the  allotment  the  entire  length  of  channel  was  dredged  under  contract 
to  a  depth  of  10  feet  at  mean  low  water  and  as  wide  as  practicable 
within  the  project  limits. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $44,000 
for  improvement  of  harbors  and  rivers  on  the  east  shore  of  the  Chesa- 
peake Bay,  and  $4,606.50  was  allotted  for  this  harbor,  to  be  applied 
toward  completing  the  project.  Proposals  for  dredging  were  invited 
by  advertisement  at  the  close  of  the  fiscal  year  1905. 

The  amount  expended  on  this  improvement  to  June  30,  1906,  is 
$31,000,  of  which  $12,000  was  on  the  existing  project.  The  maxi- 
mum draft  that  could  be  carried  June  30,  1905,  at  mean  low  water 
over  the  shoalest  part  of  the  locality  under  improvement  was  10  feet. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows : 

Tons. 

1900 \2.mZ 

1901 11,328 

1902 18,769 

J903  (only  partial  statistics  could  be  obtained) 3, 889 

i904 19,144 

ENG  1905  M 13 
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The  harbor  is  a  bay  making  in  from  the  Chester  River  and  i' 
navigable  in  fact  to  Qiieenstown,  which  is  about  one-half  mile  above 
the  mouth  of  the  harbor.  The  improvement  has  made  no  perceptible 
difference  in  freiglit  rates. 

(c)  Claiborne  Harbor. — Claiborne  is  on  the  eastern  shore  of  East- 
ern Bay,  an  estuary  of  the  Chesapeake  Bay,  about  6  milas  east  from 
Bloody  Point  light-house.  No  improvement  there  had  ever  been  made 
by  the  United  States  previous  to  the  existing  project.  Tlie  controll- 
ing depth  was  9  feet  at  mean  low  water,  with  a  mean  range  of  tide  of 
2  feet.  The  sum  of  $15,000  was  allotted  to  this  improvement  from 
the  $74,000  appropriated  by  the  river  and  harbor  act  of  June  13, 
1902,  for  certain  harbors  and  rivers  on  the  eastern  shore  of  Cliesa- 
peake  Bay,  Maryland.  The  act  provides  for  dredging  a  channel  12 
feet  deep  at  mean  low  water  and  300  feet  wide  from  the  12-foot  con- 
tour in  Eastern  Bay  to  the  railroad  pier  in  the  harbor,  a  distance  of 
about  1,900  feet,  and  thence  shoreward  along  the  south  side  of  the 
pier  to  a  width  of  195  feet  for  a  length  of  500  feet,  at  an  estimated 
cost  of  $17,490,  and  a  further  sum  of  $2,500  for  an  extension  of  the 
existing  jetty,  should  it  be  found  necessary.  This  is  the  existing 
project. 

A  12-foot  depth  at  mean  low  water  was  dredged  with  variable 
widths  in  the  fiscal  year  ending  June  30,  1904.  Forty-four  thousand 
dollars  was  appropriated  by  the  river  and  harbor  act  of  March  3, 
1905,  for  harbors  and  rivers  on  the  east  shore  of  the  Chesapeake  Bay. 
The  sum  of  $1,8(53.35  was  allotted  to  this  harbor,  and  proposals  for 
dredging  are  advertised  for  at  the  close  of  the  fiscal  year  1905,  to  be 
applied  to  excavating  under  the  existing  project.  The  maximum 
draft  that  could  be  carried  June  30,  1905,  at  mean  low  water  over  the 
shoalest  part  of  the  channel  is  12  feet.  The  amount  expended  to  June 
30,  1905,  is  $15,000. 

Claiborne  is  at  the  head  of  navigation  in  Claiborne  Harbor  and  is 
the  western  terminus  of  the  Baltimore.  Chesapeake  and  Atlantic  Rail- 
way. It  is  about  one-half  mile  from  the  mouth  of  the  harbor.  Three 
steamers  and  70  sailing  vessels  and  barges  are  reported  to  ply  in  the 
harbor. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows : 

Tons. 

1903 S'>.  .'>49 

1904  00,435 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Reference  to  a  survey  is  to  be  found  on  page  185  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

(rf)  Cambridge  Harbor. — This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth,  and  Cambridge  is 
the  head  of  navigation,  at  the  mouth  of  the  harbor.  In  1870,  before 
operations  were  commenced,  there  was  a  controlling  depth  of  4  feet. 
The  improvement  of  the  harbor  was  commenced  in  1871  with  a  proj- 
ect submitted  in  March  of  that  year  for  an  entrance  way  of  100  feet 
in  width  and  to  provide  sufficient  harbor  accommodations  of  a  depth 
of  10  feet  at  mean  low  water.  The  estimated  cost  was  $36,000.  The 
sum  of  $10,000  was  appropriated  March  3,  1871,  and  work  begun. 
On  this  and  succeeding  projects  $50,237  was  expended  to  June  30, 
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1896,  resulting  in  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low 
water  from  that  depth  in  the  Choptank  River  to  the  railroad  wharf,  a 
distance  of  nearly  a  mile.  The  inner  harbor  below  the  bridge  had 
been  dredged  over  its  whole  irregular  area  to  a  depth  of  10  feet,  and 
the  part  of  the  harbor  above  the  bridge,  for  a  distance  of  750  feet,  liad 
been  dredged  to  a  depth  of  8  feet  and  a  width  of  215  feet.  A  survev 
was  made  in  1896  (printed  in  Annual  Report  for  1897,  p.  1297), 
and  the  improvements  then  recommended  were  for  a  12-foot  low- 
water  channel  150  feet  wide  from  the  12-foot  curve  in  the  Chop- 
tank  River  to  a  point  500  feet  outside  the  Baltimore,  Chesapeake 
and  Atlantic  Railway  Company's  steamboat  wharf,  and  from  this 
point  gradually  widening  to  the  harbor  line  at  the  wharf;  from 
the  steamboat  wharf  to  Mill  wharf  to  increase  the  width  an  aver- 
age of  200  feet,  with  a  depth  of  8  feet,  making  an  anchorage  basin ; 
increasing  the  width  of  the  lower  harbor  40  feet  on  the  north  side 
and  widening  the  upper  harbor  an  average  of  360  feet  along  the  chan- 
nel already  dredged  to  a  depth  of  .8  feet.  The  estimated  cost  of  the 
project  is  $8,120.     It  is  the  existing  one. 

Of  the  74,000  appropriated  by  the  river  and  harbor  act  of  June  13, 
1902,  for  certain  harbors  and  rivers  on  the  eastern  shore  of  Chesa- 
peake Bay  $3,000  was  allotted  to  the  above  project.  A  channel  130 
feet  wide,  450  feet  long,  and  8  feet  deep  at  mean  low  water  was 
dredged  during  the  fiscal  year  ending  June  30,  1904.  The  river  and 
harbor  act  of  March  3,  1905,  appropriated  $44,000  for  harbors  and 
rivers  on  the  east  shore  of  the  Chesapeake  Bay.  The  sum  of  $3,120.80 
was  allotted  for  this  harbor,  and  dredging  under  it  was  advertised  for 
at  the  close  of  the  fiscal  year  1905,  the  work  to  be  applied  toward  com- 
pleting the  project.  Tne  amount  expended  on  this  improvement  to 
June  30, 1906,ns  $53,237,  of  which  $.50,237  was  on  previous  projects. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoal&st  part  of  the  channel  below  the  bridge  was 
10  feet,  and  about  8  feet  above  as  far  as  the  channel  has  been  dredged. 
The  range  of  the  tide  is  about  1.7  feet.  Six  steamers  and  130  sailing 
vessels  and  barges  are  reported  to  ply  in  the  harbor,  the  commerce 
being  valued  at  $1,986,352. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows : 

Tons. 

1903 101,552 

1904 102,  .568 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

(e)  Chester  River,  Maryland,  from  Crvmpton  to  Jones  Landing. — 
Before  operations  were  undertaken  on  this  part  of  the  river  vessels 
at  low  tide  drawing  6  feet  of  water  could  reach  Crumpton,  33  miles 
above  the  mouth,  and  from  that  point  to  Jones  Landing  (to  which 
point  the  stream  is  navigable  in  fact) ,  6^  miles,  the  controlling  depth 
was  3  feet,  with  a  mean  range  of  tide  of  1.2  feet.  The  project  for 
improvement,  adopted  October  21,  1890,  is  for  a  6-foot  low-water 
channel  from  Crumpton  to  Jones  Landing,  at  an  estimated  cost  of 
$12,760,  increased  in  1896  to  $14,250,  and  still  later  to  $19,562.50. 
There  has  been  but  one  project  for  this  section  of  the  river.  By 
June  30,  1900,  the  projected  channel  had  been  brought  to  within  less 
than  a  half  mUe  of  Jones  Landing  by  dredging.    Of  the  $74,000 
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ai)propriated  by  the  river  and  harbor  act  of  June  13,  1902,  for  cer- 
tain harbors  and  rivers  on  the  eastern  shore  of  Chesapeake  Bay, 
Maryland,  $5,402  was  allotted  for  Chester  River  for  continuing  the 
improvement,  and  this  was  applied  mainly  to  dredging;  at  the  upper 
enci  of  the  river  in  the  fiscal  year  1903.  The  river  and  harbor  act  of 
March  3,  1905,  appropriated  $44,000  for  rivers  and  harbors  on  the 
east  shore  of  Chesapeake  Bay,  and  $1,245  was  allotted  to  this  river. 
With  the  allotment  it  is  proposed  to  complete  the  project  at  the  upper 
end  and  dredge  some  shoals  formed  in  the  channel  below.  The  work 
was  advertised  at  the  close  of  the  fiscal  year  1905.  The  amount  ex- 
pended on  this  improvement  to  June  30,  1905,  is  $19,602,  of  which 
about  $2,500  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  5  feet. 

The  tonnage  for  the  past  calendar  year,  consisting  mainly  of  agri- 
cultural products,  is  reported  to  be  48,463,  valued  at  $1,896,485,  and 
is  carried  on  by  6  steamers  and  175  sailing  vessels  and  barges.  The 
improvement  has  made  no  difference  in  freight  rates. 

If)  Choptank  River,  Maryland. — Before  improvements  were  be- 
gun in  1879  the  depth  of  water  in  the  channel  oetween  Denton  and 
Greensboro  varied  from  2  to  8  feet  at  low  water,  with  a  mean  range 
of  tide  of  about  2  feet.  Navigation,  carried  on  by  small  sailing 
vessels,  extended  to  only  3  miles  above  Denton.  UiJon  the  remaining 
5  miles  to  Greensboro,  the  head  of  navigation,  all  freight  had  to  be 
transported  upon  scows.  Greensboro  is  about  46  miles  above  the 
mouth  of  the  river. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000.  At  the 
close  of  the  fiscal  year  1903  the  project  channel  had  been  completed, 
except  for  a  distance  of  about  1  mile  at  the  upper  end,  but  there  has 
been  some  shoaling  since.  No  dredging  was  done  in  the  fiscal  years 
1904  or  1905.    The  river  and  harbor  act  of  March  3,  1905,  appro- 

griated  $44,000  for  rivers  and  harbors  on  the  east  shore  of  Chesapeake 
iay.  and  $7,885  was  allotted  for  this  river.  It  is  proposed  to  apply 
tliese  funds  toward  completing  the  project  at  its  upper  end  and  to 
removing  some  shoals  which  have  formed  below.  The  work  is  under 
advertisement  at  the  close  of  the  fiscal  year  1905. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water  over  the  shoalest  part  of  the  channel  under  improve- 
ment was  7  feet.  The  amount  expended  on  this  improvement  to 
June  30,  1905,  was  $63,000,  of  which  $2,437.39  was  for  maintenance. 
Six  steamers  and  246  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $4,743,416.  The 
tonnage  of  the  river  is  reported  to  be  as  follows: 

Tons. 

t!K« 208,367 

1901 210.447 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

{</)  Warwick  River,  Maryland. — This  river,  formerly  named  Sec- 
retary Creek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and 
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flows  into  the  Choptank  River,  one  of  the  largest  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
influx  at  the  head,  and  was  originally  only  4  feet  deep.  The  average 
rise  of  tide  is  2  feet.  The  original  project  for  the  stream  is  dat«d 
January  20,  1880. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river — ^$6,000  by  the  General 
Grovernment  and  the  remainder  by  private  parties.  The  existing 
project  for  improvement  based  upon  a  survev  in  1891  (printed  in 
Annual  Report  for  1891,  p.  1219),  provides  for  a  channel  100  feet 
wide  and  10  feet  deep  at  mean  low  water  from  the  10-foot  depth  in 
Choptank  River  to  Secretary  Landing  at  the  head  of  the  river,  includ- 
ing a  turning  basin  at  the  latter  point,  at  an  estimated  cost  of  $18,600. 
Up  to  July,  1903,  dredging  had  oeen  done  from  time  to  time  as  funds 
became  available,  untu  the  project  was  practically  completed,  but 
shoals  formed  rapidly.  It  is  proposed  to  partially  remove  these 
with  $1,909  alloted  from  the  appropriation  of  $44,000  appropriated 
March  3, 1905,  for  rivers  and  harbors  on  the  east  shore  or  the  Chesa- 
peake Bay.  The  work  is  under  advertisement  at  the  close  of  the 
nscal  year  1905. 

The  amount  expended  on  the  present  project  to  June  30,  1905,  is 
$16,000.  The  maximum  draft  that  could  be  carried  June  30,  1905, 
at  mean  low  water  over  the  shoalest  part  of  the  channel  under  im- 
provement was  reported  to  be  9  feet. 

Six  steamers  and  78  sailing  vessels  and  barges  are  reported  as  ply- 
ing in  the  river,  the  commerce  being  valued  at  $1,532,754. 

The  tonnage  of  the  river  is  reported  to  be  as  follows : 

TODB. 

1903 65,2(16 

1904 65,858 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

(A)  Pocomoke  River,  Maryland. — ^This  river  has  been  under  im- 
provement by  the  General  Government  since  1878,  the  original  project 
being  dated  November  19,  1878.  In  1879  and  1880  $12,500  was  ex- 
pended on  work  below  Snowhill,  chiefly  in  the  rectification  of  the 
channel  and  in  giving  increased  width,  the  depth  being  7  feet  at 
mean  low  water.  In  1888,  with  an  appropriation  of  $8,000,  a  cut- 
off was  made  through  the  low  neck  of  land  forming  four  abrupt 
bends  just  below  Snowhill.  At  the  close  of  these  operations  there  was 
a  channel  not  less  than  80  feet  wide  and  7  feet  deep  between  Snow- 
hill and  Shad  Landing,  a  distance  of  about  4^  miles. 

The  existing  project,  adopted  October  1,  1896,  is  based  upon  a  sur- 
vey made  in  1894-95.  (printed  in  Annual  Report  for  1895,  p.  1167), 
and  is  for  dredging  the  channel  between  Snowhill  and  Shad  Land- 
ing to  a  depth  of  9  feet  at  mean  low  water  and  a  width  of  from  100 
to  130  feet,  at  an  estimated  cost  of  14,000.  The  mean  range  of  tide 
is  2^  feet.  Snowhill  is  the  head  of  navigation  on  this  stream,  and 
is  about  28  miles  above  the  mouth.  With  funds  provided  from  1897 
to  1904,  the  channel  was  dredged  to  the  project  dimensions,  but  in  a 
few  places  there  were  shoals  forming.  The  river  and  harbor  act  of 
March  3, 1905,  appropriated  $44,000  for  the  rivers  and  harbors  on  the 
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east  shore  of  the  Chesapeake  Bay,  and  $1,743  of  it  was  allotted  to  tliis 
river.  With  this  amount  it  is  proposed  to  remove  shoals  that  have 
formed  in  the  channel.  The  work  is  advertised  at  the  close  of  the 
fiscal  year  1905. 

The  maximum  draft  that  could  be  carried  June  30,  1905.  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  9  feet.  To  the  end  of  the  fiscal  year  $33,300  had  been  expended 
for  the  improvement  of  this  river,  of  which  $20,500  was  on  previous 
projects.  Two  steamers  and  86  sailing  vessels  and  barges  are  re- 
ported as  plying  in  the  river,  the  commerce  being  valued  at  $2,314,411. 

The  tonnage  of  the  river  is  reported  to  be  as  follows : 

Tons. 

1903 245.  3«8 

3904 e-46,  223 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

(i)  La  Trappe  Rirer,  Maryland. — This  stream,  formerly  known 
as  Dividing  Creek,  has  a  length  of  about  3  miles  and  is  a  tributary 
of  the  Choptaiik  River.     The  head  of  navigation  is  at  Trappe  Land- 
ing.    The  controlling  depth  prior  to  1893  was  4  feet,  with  a  mean 
range  of  tide  of  18  mches,  but  was  afterwards  increased  to  8  feet 
by  dredging,  under  private  subscription.    The  original  project   is 
the  existing  one,  adopted  August  5,  1892,  and  is  for  a  channel  150 
feet  wide  and  11  feet  det>p  at  mean  low  water  across  the  bar  at  the 
mouth,  and  for  a  width  of  75  feet  and  a  depth  of  8  feet  inside  the 
bar  as  far  as  Trappe  Landing,  with  a  turning  basin  at  the  latter 
point,  at  an  estimated  cost  oif  $7,250.  subsequently  increased    to 
$9,750.    The  amount  exjwnded  to  June  30,  1905,  is  $7,250,  and  has 
resulted  in  completing  the  project  except  for  a  length  of  1.200  feet 
over  the  bar,  where  the  width  is  but  100  feet.    The  river  and  harbor 
act  of  March  3,  1905,  contains  an  appropriation  of  $44,000  for  rivers 
and  harboi"s  on  the  east  shore  of  Chesapeake  Bay,  and  $1, 807.50  has 
been  allotted  for  this  river.    It  is  expected  to  expend  the  funds  in 
dredging  in  the  channel  across  the  bar  and  the  restoration  of  it 
where  it  has  shoaled.    The  work  is  under  advertisement  at  the  close 
of  the  fiscal  year  1905. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  7  fe«t.  Three 
steamers  and  81  sailing  vessels  and  barges  are  reported  as  plying  in 
the  river,  the  commerce  l)eing  valued  at  $303,426. 

The  tonnage  of  the  river  is  reported  to  be  as  follows : 

TODB. 

1003 11, 4«) 

1904 13,  601 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

(j)  Manokin  River,  Maryland. — Before  improvements  were  cobP 
menced,  in  1891,  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  "  Mud  flats  "  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide,  and  make  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.    The  average  rise  of  tide  at  the  flats  is  2.6  feet.    Prmcess 
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Anne  is  the  head  of  navigation  and  is  about  12  miles  above  the 
mouth  of  the  river. 

This  project  was  adopted  in  1890,  and  is  based  upon  a  survey  made 
in  August  and  September,  1889  (report  printed  in  Annual  Report 
for  1890,  p.  961).  It  provides  for  a  channel  6  feet  deep  at  mean 
low  water  and  100  feet  wide  from  Locust  Point  to  Sharps  Point, 
a  distance  of  about  2^  miles,  and  embracing  the  section  called  the 
"  Mud  flats,"  at  an  estimated  cost  of  $30,000.  From  1891-  to  1900 
dredging  on  the  whole  project  was  done  at  various  times  as  funds 
became  available.  At  the  close  of  these  operations  there  was  a 
channel  6  feet  deep  from  Sharps  Point  to  about  a  mile  above  Dashiells 
Creek,  and  a  slightly  less  depth  to  the  steamboat  wharf  above,  and 
at  the  mouth  soundings  talken  over  the  area  formerly  dredged 
showed  a  range  of  depth  from  4.5  to  7.3  feet.  No  work  has  been 
done  since,  but  the  river  and  harbor  act  of  March  3,  1905,  con- 
tains an  appropriation  of  $44,000  for  the  rivers  nnd  harbors  on  the 
east  shore  of  the  Chesapeake  Bay.  Four  thousand  seven  hundred  and 
seventy-two  dollars  and  fifty  cents  of  this  appropriation  has  been 
allotted  to  this  river,  and  proposals  for  dredging  are  under  adver- 
tisement at  the  close  of  the  fiscal  year  1905.  U  ith  the  funds  it  is 
proposed  to  complete  part  of  the  project  and  restore  the  channel  where 
it  has  shoaled. 

The  amount  expended  on  the  improvement  to  June  30,  1905,  is 
ir22,500,  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  The  maximum  draft 
that  could  be  carried  June  30,  1905,  at  mean  low  water  over  the  shoal- 
c!.st  part  of  the  channel  at  the  mouth  was  4J  feet. 

It  was  impracticable  to  obtain  complete  commercial  statistics,  but 
it  is  reported  that  the  commerce  has  increased  between  5  and  10  per 
cent  over  that  reported  for  1896,  which  was  32,076  tons,  valued  at 
$522,990.  The  improvement  has  made  no  appreciable  difference  in 
freight  rates. 

(k)  Tyaskin  Creek. — This  stream  is  also  known  as  Wetipquin 
Creek,  or  River.  It  is  a  small  tributary  of  the  Nanticoke  River,  hav- 
ing a  length  of  about  5  miles.  No  work  has  heretofore  been  done  on 
this  creek.  The  controlling  depth  in  the  creek  was  8  feet,  but  on  the 
bar  at  the  mouth  it  was  but  3^  feet  at  mean  low  water,  with  an  aver- 
age rise  and  fall  of  the  tide  of  3  feet.  A  survey  was  made  in  1899 
(report  printed  in  Annual  Report  for  1900,  p.  1681).  The  exist- 
ing project  is  for  a  channel  9  leet  deep  at  mean  low  water,  with  a 
width  of  120  feet,  at  an  estimated  cost  of  $13,200.  Dredging  was 
done  in  the  fiscal  year  ending  June  30,  1904,  and  resulted  in  mak- 
ing a  9-foot  navigation  at  mean  low  water  to  the  wharf  at  Tyaskin, 
the  head  of  navigation,  but  the  channel  is  only  60  feet  wide.  Two 
thousand  one  hundred  and  fifty-eight  dollars  was  allotted  for  this 
creek  from  the  appropriation  of  $44,000,  March  3,  1905,  for  rivers 
and  harbors  on  the  east  shore  of  the  Chesapeake  Bay.  It  is  expected 
to  widen  the  channel  as  far  as  permitted  with  these  funds,  and  the 
work  was  under  advertisement  at  the  close  of  the  fiscal  year  1905. 

The  amount  expended  to  June  30,  1905,  is  $8,000.  I'he  maximum 
draft  that  could  be  carried  June  30,  1905,  at  mean  low  water  over  the 
shoalest  part  of  the  channel  was  7^  feet.  Three  steamers  and  35  sail- 
ing vessels  and  barges  are  reported  as  plying  in  the  creek,  the  com- 
nierc  •  being  valued  at  $33,813. 
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The  tonnage  of  the  creek  is  reported  to  be  as  follows : 

'Pons. 
1903 784 

mn 79B 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

A  preliminary  examination  is  in  progress  at  the  close  of  the  fiscal 
year  1906. 

July  1,  1904,  balance  unexpended : «$8,293.  40 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 1905-    44,  OOO.  OO 

52, 293.  40 
June  30,  IfHKi,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement          8, 2SO.  52 

July  1,  1905,  balance  unexi>ended 44.002.  88 

Amount  (estimated)  requlre<t  for  completion  of  existing  project 43,818.  OO 

(See  Appendix  J  6.) 

7.  Nanticoke  River,  Delaware  and  Maryland. — ^This  river  is  a  tidal 
stream,  its  headwaters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in  a 
southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay,  and 
the  interests  for  the  improvement  of  the  river  center  at  Seaford,  36 
miles  from  the  mouth. 

The  river  and  harbor  act  of  August  18,  1894,  appropriated  $5,0OO 
for  improving  Broad  Creek  River,  Delaware,  a  branch  of  Nanticoke 
River,  and  provided  that  as  much  of  it  as  might  be  nece-ssary  should 
be  used  for  the  removal  of  the  bar  extending  ftom  the  railroad  bridge 
at  Seaford  toward  the  mouth  of  Nanticoke  River.  With  this  appro- 
priation the  channel  was  dredged  where  necessary  to  a  width  of  100 
feet  and  a  depth  of  9  feet  at  mean  low  water  from  the  south  side  of 
the  railroad  bridge  at  S6aford  to  a  point  8,000  feet  below.  A  previ- 
ous appropriation  for  the  Nanticoke  River  in  1886  was,  in  accordance 
with  the  terms  of  the  law,  applied  to  Broad  Creek  River  up  to  Laurel. 

The  existing  project  for  the  improvement  of  the  Nanticoke  River 
is  based  upon  a  survey  made  in  IS^.*),  and  is  for  a  channel  9  feet  deep 
at  mean  low  water  and  100  feet  wide,  the  width  to  be  increased  to 
about  150  feet  at  sharp  turns  of  the  channel,  the  improvements  to  be 
extended  to  within  100  feet  of  the  county  bridge,  where  the  proposed 
channel  is  to  widen  out  fan  shape,  at  an  e^stimated  cost  of  $13,000. 
In  1898  the  channel  above  and  below  the  railroad  bridge  at  Seaford 
was  dredged  to  the  project  dimensions,  except 'in  a  bend  about  2,900 
feet  below,  and  the  latter  was  dredged  in  1900.  No  work  has  been 
done  since,  but  the  river  and  harbor  act  of  March  3,  1905,  appropri- 
ated $2,000,  which  it  is  proposed  to  expend  in  dredging  shoal  places 
and  widening  the  channel  in  accordance  with  the  project.  The  work 
is  under  advertisement  at  the  close  of  the  fiscal  vear  1905. 


oTlie  balance  unexiiended  in  the  Inst  annual  money  statement  ($12,256.32) 
v.'as  in  error.  It  should  have  i)een  $0,207.78,  as  will  appear  on  reference  to  the 
subtraction  in  the  last  annual  report.  The  balance  rejKirted  this  year 
($8,293.40)  is  arrived  at  by  deducting  $l,ia').54,  the  Wicomico  River  balance,  and 
adding  $:«!.13  for  La  Trappe  River  and  $0.'5.n3  for  Mauokin  River,  which  were 
respectively  withdrawn  from  and  added  to  the  consolidated  appropriation  in  the 
river  and  harbor  act  of  March  3, 1905. 
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The  amount  expended  to  June  30,  1905,  was  $10,362.36,  of  which 
$5,000  was  on  a  previous  project,  no  part  of  which  was  applied  to 
maintenance.  The  range  of  tide  is  aoout  3.4  feet  at"  Seaford,  the 
head  of  navigation. 

The  maximum  draft  that  could  be  carried  June  30,  1906,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  7  feet.  Three 
steamers  and  120  sailing  vessels  and  barges  are  reported  as  plying 
in  the  river,  the  commerce  being  valued  at  $2,028,656. 

The  tonnage  of  the  river  is  reported  to  be  as  follows : 

Tons. 

1903 119,0.38 

1904 120.229 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

The  report  of  the  survey  upon  which  this  project  is  based  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  pages 
1165-1167. 

July  1,  1904,  balance  unexpended $736.50 

Amount  appropriated  by  river  and  harbor  act  approved  March .%  1905.      2, 000. 00 

2, 736.  50 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  ; 98.86 

July  1,  1905,  balance  unexpended 2,637.64 

(See  Appendix  J  7.) 

8.  Broad  Creek  River,  Delaware. — ^This  is  a  tributary  of  the  Nanti- 
coke  River,  and  in  1881  the  controlling  depth  was  1^  feet,  with  a 
mean  range  of  tide  of  3  feet.  In  1889  a  channel  6  feet  deep  at  mean 
low  water  and  50  feet  wide  had  been  dredged  under  project  dated 
February  4,  1880,  from  Bethel  to  Laurel,  the  head  of  navigation, 
about  7^  miles  from  the  mouth  of  the  river,  at  a  cost  of  $35,000.  The 
existing  project,  adopted  August  5, 1892,  is  for  a  channel  70  feet  wide 
and  8  feet  deep  at  mean  low  water  between  Bethel  and  Laurel,  at 
an  estimated  co.st  of  $15,000.  The  projected  channel  was  dredged, 
except  for  a  short  distance  at  the  upper  end,  where  it  was  reduced 
to  60  feet  in  width  to  secure  the  stability  of  some  wharves.  No 
dredging  was  done  in  the  fiscal  year  1905,  but  the  expenditures  have 
been  for  examinations  and  current  expenses.  The  amount  expended 
to  June  30,  1905,  is  $15,000. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  is  reported  to  be  6^ 
feet.  It  has  been  impracticable  to  obtain  complete  commercial  sta- 
tistics. The  improvement  has  made  no  appreciable  difference  in 
freight  rates. 

July  1,  1904,  balance  unexpended 1324.80 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  324.  80 

(See  Appendix  J  8.) 

9.  Wicomico  River,  Maryland. — ^The  portion  of  the  river  at  and 
just  below  Salisbury,  which  is  the  head  of  navigation,  has  been  under 
improvement  by  the  United  States  since  1872,  under  project  dated 
April  15, 1871.  At  that  time  the  navigable  channel,  with  a  minimum 
depth  of  8  feet  at  low  water,  extendi  to  a  point  within  2  miles  of 
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Salisbury.  The  extreme  upper  portion,  as  far  as  the  mill  dam  in  the 
heart  of  the  town,  was  quite  shoal,  and  had  an  average  depth  of  only 
18  inches  at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly 
100  feet  wide  and  7  feot  deep  at  low  water  was  dredged  from  deep 
water  below  to  the  drawbridge  in  the  town,  at  a  cost  to  the  Govern- 
ment of  about  $50,000. 

The  existing'project,  ba.sed  upon  a  survey  of  the  river  made  in  1889 
(printed  in  Annual  Report  for  1889,  p.  918),  provides  for  a  chan- 
nel 9  feet  deep  at  mean  low  water  from  that  depth  below  to  the 
drawbridge  at  Salisbury,  the  width  to  be  from  100  to  150  feet,  at 
an  estimated  cost  of  $2.3,200.  At  the  time  this  project  was  adopted 
there  existed  a  7-foot  low-water  channel  from- 75  to  100  feet  wide  to 
Salisbury.  From  1891  to  1904  dredging  was  done  at  various  times 
as  funds  became  available  until  the  project  was  practically  com- 
})leted.  The  river  and  harlwr  act  of  March  3,  1905,  appropriated 
$5,000  for  this  stream,  which  it  is  proposed  to  expend  in  widening  the 

!)roject  channel  at  some  bends  and  in  removing  shoals  that  nave 
ormed  in  the  channel.  The  work  is  under  advertisement  at  the  close 
of  the  fiscal  year  1905.  The  amount  expended  to  June  30,  1905,  is 
$79,998,  of  which  $50,000  was  on  previous  projects.  The  maximum 
draft  that  could  be  carried  June  30,  1905,  at  mean  low  water  over  the 
shoalest  part  of  the  channel  tmder  improvement  was  9  feet.  Two 
steamers  and  80  sailing  vessels  and  barges  are  reported  as  plying  in 
the  river,  the  commerce  being  valued  at  $4.7('>1,095. 
The  tonnage  of  the  river  is  i-eported  to  be  as  follows : 

Tons. 

IJX)?, 197,  300 

liiai  199.  270 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

A  preliminary  examination  is  in  progreas  at  the  close  of  the  fiscal 
year  1905. 

.7uly  1.  1904.  balance  unexpended $1,105.54 

.\iiiount  appropriated  by  river  and  harlwr  act  approved  Marcb  .S,  1905_      5, 000.  00 

6. 105.  54 
.luiie  30.  1905.  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         1. 105.  54 

July  1,  1905,  balance  unexpended 5,000.00 

(See  Appendix  J  9.) 

10.  Removbuj  minhen  vessels  or  craft  obstructing  or  endangering 
narigatlon. — During  the  past  fiscal  year  wrecks  were  removed  as  fol- 
lows: Barge  Charles  Gring  from  Roads  Harbor,  mouth  of  Elk  River, 
Maryland,  and  schooner  Mai'y  L.  Colhourne  from  Tangier  Sound, 
Virginia. 

In  addition  to  the  above,  work  was  completed  on  removing  sunken 
piles,  rafts,  etc.,  from  Elk  River  and  Back  Creek,  Maryland. 

The  amount  exjwnded  for  the  removal  of  wrecks  during  the  fiscal 
year  ending  June  30, 1905,  was  $21,793.82.  The  most  of  this  expendi- 
ture was  on  account  of  outstanding  liabilities  from  the  fiscal  year 
ending  June  30.  1904. 

(See  Appendix  J  10.) 
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IMPEOVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES.  OV 
JAMES  RIVER  AND  OF  HARBOR  OF  MILFORD  IIAVEX.  VIRGINIA. 
AND  OF  CERTAIN  RIVERS  IN  MARYLAND  AND  VIRfflNIA  ON  THE 
WESTERN  AND  EASTERN  SHORES  OF  CHESAPEAKE  BAY;  PROTEC- 
TION OF  JAMESTOWN  ISLAND,  VIRGINIA. 


neers. 


This  district  was  in  the  charge  of  Col.  A.  M.  Miller,  Corps  of  Engi- 
eers,  to  September  14,  1904;  in  the  temporary  charge  of  Capt.  Wil- 
liam P.  Wooten,  Corps  of  Engineers,  from  September  14,  1904,  to 
November  14,  1904,  and  in  the  charge  of  Lieut.  C-oI.  Smith  S.  Leach, 
Corps  of  Engineers,  since  November  14,  1904.  Captain  Wooten  was 
on  duty  imder  the  immediate  orders  of  the  officer  in  charge  from  July 
1  to  September,  1904,  and  since  November  14,  1904.  Division  engi- 
neer. Col.  Amos  Stickney,  Corps  of  Engineei's. 

/.  Potomac  Rirer  at  Washington,  I).  C. — Before  improvement,  the 
Virginia  channel  was  obstructed  by  two  bars.  The  upper  bar  ex- 
tended from  Ijong  Bridge  to  about  one-half  mile  below  F^asbys  Point, 
and  the  ruling  depth  on  this  bar  was  8  feet.  The  lower  bar  was  near 
(xiesboro  Point,  and  had  a  ruling  depth  of  14  feet.  The  ruling  depth 
in  the  Washington  channel  was  10  feet,  (ieorgetown  Harlwr  was 
obstructed  by  several  dangerous  rocks.  The  flats  which  extended  to 
the  edge  of  the  Virginia  channel  were  largely  bare' at  low  water  and 
were  an  active  agent  in  spreading  malarial  and  other  diseases. 

Between  June  11, 1870,  and  March  3,  1881,  the  sum  of  $290,000  was 
appropriated  by  Congress  for  the  improvement  of  the  harbors  of 
Washington  and  Georgetown.  The  project  under  w^hich  this  sum 
was  expended  is  not  definitely  stated,  although  it  is  understood  that 
it  provided  for  dredging  channels  1(5  feet  deep  and  200  feet  wide 
through  the  Georgetow^n  and  Washington  channels  and  for  the  re- 
moval of  the  most  dangerous  rocks  obstructing  navigation  in  the 
harbor  of  Georgetown  to  a  depth  of  20  feet. 

The  existing  project  for  the  improvement  was  adopted  August  2, 
1882,  and  has  for  its  object  the  improvement  of  the  navigation  of  the 
river  by  widening  and  deepening  its  channels,  the  reclamation  of  the 
flats  by  depositing  on  them  the  material  dredged  from  the  channels, 
the  freeing  of  the  Washington  channel  of  sewage,  and  the  establish- 
ment of  harbor  lines.  To  effect  these  the  project  provided  "  that  the 
channel  depths  *  *  •  should  be  sufficient  to  accommodate  the 
largest  draft  vessels  that  can  be  brought  up  to  Arsenal  Point "  (the 
projected  depth  was  not  stated  in  feet,  but  by  the  above-imposed  con- 
dition was  at  that  time  limited  to  20  feet  at  low  tide,  whereas  the 
ruling  depth  in  the  Potomac  River  below  Washington  has  now  been 
increased,  by  dredging,  to  24  feet  at  low  tide) ;  that  the  flats  be 
reclaimed  to  a  height  of  3  feet  above  the  flood  plane  of  1877  (which, 
although  the  highest  recorded  freshet  at  that  time,  was  exceeded  by 
about  3  feet  by  the  flood  of  1889) ;  for  a  tidal  reservior  to  l)e  pro- 
vided with  automatic  inlet  and  outlet  gates,  and  for  an  ample  system 
of  drainage  for  the  reclaimed  area.  A  training  dike  on  the  Virginia 
shore,  extending  downstream  from  Analostan  Island,  was  added  to 
the  project  in  1890.  The  project  also  provided  for  the  rebuilding  of 
Tjong  Bridge  and  for  the  interception  of  all  sewage  discharged  into 
the  Washington  channel,  but  neither  of  these  works  was  included  in 
the  estimated  cost  of  the  improvement,  which  was  $2,716,3(55.  The 
estimate,  as  revised  in  1897,  is  $2,953,020. 
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The  amount  expended  on  the  work  of  the  existmg  project  to  June 
30,  1905,  was  $2,477,503.40,  of  which  about  $693,500  was  applied  to 
maintenance. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  reet  wide  through  the  bar  above  Long  Bridge  and  in  restor- 
ing the  standard  20-foot  navigation  by  redredging  shoals  due  to  fresh- 
ets; in  increasing  the  width  of  the  natural  channel  just  below  Long 
Bridge  by  50  to  500  feet  and  in  deepening  it  to  20  feet;  in  dredging 
a  channel  350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Vir- 
ginia channel  near  Giesboro  Point;  in  dredging  the  Washington 
channel  to  a  width  of  400  feet  and  a  depth  of  20  feet  for  navigation 
channel,  and  in  dredging  between  this  navigation  channel  and  the 
wall  of  the  adjacent  reclaimed  area  to  a  depth  of  12  feet ;  in  dredg- 
ing at  the  junction  of  the  Washington  and  Virginia  channels;  in 
dredging  the  tidal  reservoir  (111  acres)  to  a  depth  of  about  8  feet; 
in  the  construction  of  the  reservoir  outlet,  and  in  the  construction  of 
35,289  linear  feet  of  sea  wall,  of  which  5,680  linear  feet  has  been  taken 
down  and  relaid,  and  5,965  linear  feet  of  training  dike. 

The  area  of  land  reclaimed  by  these  operations  is  621.12  acres  (or, 
including  reservoir,  739.42  acres),  which,  by  act  of  March  3,  1897, 
was  declared  to  be  a  public  park  under  the  name  of  Potomac  Park. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  Washington  channel  was  19 
feet;  for  the  Virginia  channel  it  was  18  feet.  The  mean  range  of 
tide  is  about  3  feet. 

The  Potomac  River  is  navigable  to  the  foot  of  Little  Falls,  3^  miles 
above  Georgetown,  but  the  Aqueduct  Bridge,  which  crosses  the  river 
at  Georgetown,  113  miles  above  the  mouth  of  the  river,  has  no  draw 
and  limits  the  navigation  of  large  steamers  and  masted  vessels. 

The  principal  articles  of  commerce  are  coal,  sand,  gravel,  lumber, 
ice,  wood,  stone,  asphalt,  oils,  and  miscellaneous  merchandise,  and  the 
total  tonnage  is  shown,  as  closely  as  it  can  be  ascertained,  by  the  fol- 
lowing: 

Commercial  stotistics. 

Tons.      I  Tons. 


1887 618. 972 

1888 .'581.575 

1889 488.680 

1890 -"t 519,696 

1891 551,219 

1892 766,954 

189.<i 65:^433 

1894 644,588 

1895 693.450 


1896 723.657 

1897 .593,684 

1898 C45,  230 

1899 715,549 

1900 661,420 

1901 706,551 

1902 672, 912 

19a3 762,043 

1904-     758,150 


The  value  of  the  articles  shipped  is  not  known. 

The  benefits  to  navigation  from  the  improvements  made  have  been 
marked.  Vessels  of  much  deeper  draft  than  those  formerly  used  are 
now  engaged  in  this  trade,  and  it  is  understood  that  freight  rates  have 
been  materially  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  maintenance  of  the  improvement  in  a  serviceable 
condition. 

It  is  proposed  to  apply  the  available  funds  toward  dredging  in  the 
Virginia  channel,  the  Washington  channel,  and  the  tidal  reservoir;  to 
the  construction  of  the  inlet  gates,  which,  if  constructed  immediately 
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after  the  dredging  of  the  tidal  reservoir,  will  prevent  subsequent 
!?hoaling  both  in  this  reservoir  and  in  the  Washin^on  channel ;  to  the 
repair  of  the  sea  wall,  the  extension  of  the  training  dike,  and  the 
maintenance  of  the  outlet  gates. 

Maps  of  the  locality  may  be  found  in  each  Annual  Report  of  the 
Chief  of  Engineers  since  1877,  with  the  exception  of  those  for  1879, 
1882,  and  1893. 

Reference  to  the  report  on  the  examination  and  survey  of  Potomac 
River  at  Washington,  D.  C,  will  be  found  on  page  194  of  the  Amiual 
Report  of  the  Chief  of  Engineers  for  1904. 

•Tuly  1,  1904,  balance  unexpended $83,881.03 

Amount  appropriated  by  river  and  barber  act  approved  Marcb  3, 1905.     50, 000.  00 

133,  »S1. 03 
Jane  80,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 77, 484. -IS 

July  1,  1905,  balance  unexpended 5C,4i>C.  00 

July  1,  1905,  outstanding  liabilities 1,&14.  00 

July  1,  1905,  balance  available ^^ 54, 932.  (50 

Amount  (estimated)  required  for  completion  of  existing  project 469,020.00 

(See  Appendix  K  1.) 

£.  Potomac  River  below  Washington,  D.  C. — The  Potomac  River 
below  Washington,  D.  C,  is  generally  a  wide  and  deep  body  of  water, 
having  the  characteristics  oi  a  tidal  estuary  rather  than  of  a  fluvial 
stream. 

Prior  to  improvement  24-foot  navigation  was  obstructed  by  seven 
shoals  over  which  the  depth  ranged  from  19|t  to  23  feet  at  low  tide. 
Several  of  these  shoals  were  long  and  formed  serious  obstructions  to 
navigation  by  deep-draft  vessels.       '  , 

The  present,  which  is  also  the  original  project  for  this  improve- 
ment, was  adopted  March.  3,  1899.  This  provides  for  the  improve- 
ment of  the  waterway  by  dredging  channels  24  feet  deep  and  200  feet 
wide  through  all  obstructions  to  24- foot  navigation  below  Washing- 
ton, D.  C,  at  an  estimated  cost  of  $17C,000. 

The  amount  expended  to  June  30,  1905,  was  $171,448.03,  of  which 
about  $31,000  was  applied  to  maintenance. 

As  a  result  of  this  expenditure,  channels  24  feet  deep  and  at  least 
200  feet  wide  have  been  dredged  through  six  of  the  shoals,  while  the 
dredging  of  the  seventh  is  in  progress  and  is  nearly  completed.  The 
maximum  draft  that  could  be  carried  on  June  30,  190.5,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  was 
23.5  feet,  this  depth  occurring  over  the  shoal  not  yet  completed.  The 
mean  range  of  tide  varies  from  about  1.6  feet  at  lower  shoals  to  about 
2.8  feet  at  the  upper.  Georgetown,  113  miles  above  the  mouth  of 
Potomac  River,  in  the  head  of  navigation  for  large  vessels. 

The  principal  articles  of  commerce  are  coal,  ice,  lumber,  wood, 
sand,  gravel,  clay,  stone,  oil,  asphalt,  and  miscellaneous  merchandise. 
There  is  a  large  passenger  traffic  on  the  river.  The  total  tonnage  is 
shown  as  closely  as  it  can  be  ascertained  in  the  following : 

Commercial  statistics. 

Tons. 

1903 - 1.  S.W,  000 

1904 1. 340. 000 
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The  value  of  the  articles  shipped  is  not  known. 

As  far  as  is  known  the  work  done  has  had  no  material  effect  upon 
freight  rates. 

The  work  provided  for  under  the  present  project  has  been  prac- 
tically completed  and  no  further  appropriation  is  required  therefor. 
A  channel  only  200  foet  wide  is,  however,  regarded  as  too  contracted 
for  a  river  of  the  width  and  importance  of  the  Potomac,  especially 
in  view  of  the  location  of  the  Washington  Navy- Yard  iipon  its  shores. 

Maps  of  the  localitv  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineer  for  1890,  1900,  1902,  and  1903. 

For  reference  to  the  report  on  an  examination  and  survey  of  Poto- 
mac River  below  AVashin^on,  D.  C,  see  page  197  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1904,  balance  unexi)ended $17, 845.  .W 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    10, 000.  00 

27, 845.  55 
June  30.  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $4,293.58 

For  maintenance  of  improvement.^.— 9, 000. 00 

13. 293.  TiS 

July  1,  190.5.  balance  unexpended 14,  .551.  97 

July  1,  190.5,  outstanding  liabilities 346.00 

July  1,  190.5,  ')alance  available 14.20.5.97 

July  1,  190.5,  amount  covered  by  uncompleted  contracts 6, 182.  75 

(See  Appendi.x  K  2.) 

S.  Anacostia-  Rii;er,  District  of  Columbia. — Before  improvement 
the  ruling  depth  from  the  mouth  to  the  Navy- Yard  Bridge  was  about 
18  feet,  the  channel  affording  this  depth  being  narrow  and  tortuous. 

An  allotment  of  $20,000  for  work  m  the  Anacostia  was  made  from 
the  appropriation  of  September  19,  1890,  for  improving  Potomac 
River  at  Washington.  Under  this  allotment  channels  20  feet  deep 
and  about  200  feet  wide  were  dredged  through  shoals  near  the  foot  of 
South  Capitol  street  and  opposite  Washington  Barracks.  This  dredg- 
ing was  completed  in  May,  1892,  at  a  cost  of  $18,536.94. 

The  present  project  for  this  improvement  was  adopted  June  13, 
1902,  and  provides  for  the  improvement  of  the  portion  of  Anacostia 
River  below  the  Navy-Yard  Bridge  by  dredging  a  channel  20  feet 
deep  for  a  width  of  400  feet,  gradually  decreasing  the  depth  to  6 
feet  at  the  bulkhead  lines,  and  depositing  the  dredged  material  on  the 
adjacent  flats  to  an  average  elevation  of  7  feet  above  low  tide,  the 
reclaimed  area  to  be  surrounded  by  an  earthen  embankment  to  a 
height  of  14  feet  above  low  tide,  protected  by  a  masonry  sea  wall,  and 
provided  with  suitable  drainage  through  the  embankment,  at  an  esti- 
mated cost  of  $1,218,52.'). 

The  amount  expended  on  the  existing  project  to  June  30,  1905,  was 
$149,950.30,  none  of  which  was  applied  to  maintenance.  As  a  result  of 
this  expenditure  a  channel  20  feet  deep  at  mean  low  tide  and  at  least 
300  feet  wide  (except  at  Buzzard  Point,  where  the  width  is  about  240 
feet)  has  been  secured  for  a  distance  of  9,130  feet  upstream  from  the 
mouth  of  the  Anacostia  (or  up  to  the  lower  limits  oi  the  navy -yard). 
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Incidental  to  the  improvement  of  the  channel  about  110  acres  of 
flats  has  been  filled  by  the  deposit  of  excavated  material  to  an  aver- 
age height  of  4  feet  above  low  tide.  Harbor  lines  have  been  estab- 
lished up  to  Pennsylvania  Avenue  Bridge. 

.The  maximum  draft  that  could  be  carried  on  June  30,  1005,  over  the 
shoalest  part  of  the  locality  under  improvement  was  19  feet.  The 
mean  range  of  tides  is  about  3  feet. 

Anacostia  River  is  navigable  for  large  ves.sels  to  the  Navv-Yard 
Bridge,  for  tugs  and  small  vessels  to  Pennsylvania  Avenue  liridge, 
and  for  small  scows  and  lighters  to  Bladensburg,  Md.,  respectively  2, 
23,  and  85  miles  above  its  mouth. 

The  principal  articles  of  commerce  are  sand  and  gravel,  brick,  clay, 
stone,  coal,  oils,  ice,  piles,  wood,  asphalt,  and  miscellaneous  freight,  a 
large  amount  of  which  is  shipped  to  and  from  the  naval  proving 
grounds  at  Indian  Head,  Md.  The  amount  of  trade  is  shown,  as 
closely  as  it  can  be  ascertained,  by  the  following : 

Commercial  statistics. 

Tons. 

1903 285,281 

1904 280.  605 

« 

The  value  of  the  articles  shipped  is  not  known. 

The  improvement  already  made  has  been  of  benefit  to  navigation, 
and  has  resulted  in  the  diversion  of  considerable  traffic  from  the 
Washington  channel,  where  conditions  were  rapi<llv  becoming  con- 
gested. It  is  not  known  that  any  reduction  m  ^-eight  rates  has 
resulted  from  the  work  done. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Maps  of  the  locality  will  be  found  in  the  Annual  Eeports  of  the 
Chief  of  Engineers  for  1903  and  1904. 

Reference  to  reports  upoh  examinations  and  surveys  of  this  river 
will  be  found  on  t)age  198  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904. 

July  1,  1904,  balance  unexpended |00,  781.  73 

June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of 
Improvement (r),  2(59.  a"? 

July  1,  1905,  balance  unexi)ended 1,512.70 

Amount  (estimated)  required  for  completion  of  existing  project--  1,067, 001.  M 

(Stje  Appendix  K  3.) 

4.  Breton  Bay  and  Patvxent  River,  Maryland. — (a)  Breton  Bay. — 
Breton  Bay  is  aoont  6^  miles  long  and  well  landlocked.  Fifteen  feet 
of  water  can  be  carried  up  the  bay  for  a  distance  of  4  miles.  At  the 
time  of  the  adoption  of  a  project  for  its  improvement  10-foot  naviga- 
tion in  Breton  Bay  was  obstructed  by  a  shoal  commencing  5  mues 
above  the  mouth  and  extending  to  the  head  of  the  bay.  The  least 
channel  depth  over  this  shoal  was  5  feet  at  low  tide. 

The  original  project  for  improvement,  adopted  in  1878,  provided 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  from  the  9-foot 
contour  m  Breton  Bay  to  the  liconardtown  wharf,  with  a  turning 
basin  for  steamlwats  at  the  wharf  400  feet  wide  and  (500  feet  long,  at 
an  estimated  cost  of  $30,0(X).  In  1886  the  project  was  amended  so  as 
to  provide  for  a  channel  200  feet  wide  and  10  feet  deep,  the  turning 
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basin  to  be  800  feet  long  and  400  feet  wide.  The  estimated  cost  of 
the  amended  project  was  $49,000.  In  1890  the  original  project  was 
resumed,  a  width  of  150  feet  and  depth  of  9  feet  being  deemed  suffi- 
cient to  furnish  all  the  facilities  needed  by  navigation  at  that  time. 

From  June  18,  1878,  to  September  19,  1890,  nine  appropriations, 
iiggi-egating  $37,500,  were  made.  This  sum  was  applied  to  dredging 
214,22!)  cubic  yards  of  material.  The  work  called  for  by  this  proj- 
ect was  completed  August  25,  1891.  The  channel  was  then  9  feet 
deep  at  low  tide  from  the  original  9-foot  contour  in  Breton  Bay  to 
the  Leonardtown  wharf.  The  width  of  the  channel  was  150  feet,  and 
at  the  turn  off  Buzzards  Point  it  was  made  320  feet  to  facilitate  the 
turning  of  steamers.  The  basin  at  Leonardtown  was  9  feet  deep,  370 
feet  wide,  and  600  feet  long. 

The  present  project  for  this  improvement  was  adopted  June  13, 
1902,  and  contemplates  the  dredging  of  a  channel  and  turning  basin 
10  feet  deep,  the  channel  to  have  a  minimum  width  of  200  feet,  and 
the  turning  basin  to  be  400  feet  wide  and  600  feet  long.  The  esti- 
mated cost  of  the  project  is  $36,480. 

The  Board  of  Engineers  for  Rivers  and  Harbors  considered  this 
project  and  recommended  that  $6,000  be  expended  at  the  earliest 
practicable  date  in  providing  a  channel  10  feet  deep  and  wide  enough 
to  accommodate  the  boats  now  trading  in  this  stream,  including  a 
turning  basin  of  ample  dimensions  at  Leonardtown  wharf,  $4,000  to 
be  applied  to  new  work  and  $2,000  to  maintenance. 

It  was  the  opinion  of  the  Board  that  the  expenditure  of  $4,000 
every  four  years  thereafter  would  maintain  a  sufficient  turning  basin, 
a  channel  at  least  100  feet  wide  and  wider  at  the  turn,  all  of  a  10- foot 
depth. 

The  amount  expended  under  the  present  project  to  June  30,  1905, 
was  $6,000,  none  of  which  was  applied  to  maintenance.  As  a  result 
of  this  expenditure  a  channel  at  least  100  feet  wide,  ,10  feet  deep,  and 
3,800  feet  long  has  been  dredged  through  the  shoalest  portion  of  the 
bar,  with  the  turning  basin  of  the  same  depth  200  feet  wide  and  400 
feet  long.  The  maximum  draft  that  could  be  carried  on  June  30, 
1905,  at  mean  low  water  over  the  shoalest  part  of  the  locality  under 
improvement  was  10  feet,  but  the  channel  affording  this  depth  was 
narrow  and  crooked.  The  mean  range  of  tides  is  about  1.7  feet. 
Leonardtown,  6  miles  above  the  mouth  of  the  bay,  is  the  head  of 
navigation. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  this 
locality  since  1899.  The  principal  articles  of  commerce  are  wood, 
lumbel",  coal,  farm  produce,  grain,  tobacco,  and  general  merchandise. 
In  1899  the  total  tonnage  was  estimated  as  101,605  tons,  and  the  num- 
ber of  passengei-s  at  about  2,000  a  year.  The  value  of  the  shipments 
was  estimated  as  about  $225,000  per  annum. 

It  is  stated  that  the  improvement  has  resulted  in  a  reduction  in 
freight  rates,  the  amount  of  which  is  not  known.  Shipments  have 
been  facilitated  by  the  work  done. 

The  additional  work  proposed  is  designed  to  improve  the  naviga- 
tion facilities  of  the  present  channel,  and  is  hence  for  the  purpose  of 
extending  the  benefits  derived  from  the  work  heretofore  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887  and  1889. 
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For  reference  to  reports  on  examinations  and  surveys  of  this 
locality  see  page  199  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

(6)  Patnxent  River. — Patuxent  River  is  navigable  for  large  river 
steamers  to  Bristol  Landing,  a  distance  of  about  46  miles.  The  lower 
part  of  the  river  is  a  tidal  estuary,  with  a  width  of  1  to  2  miles,  and 
18  feet  can  be  carried  at  low  tide  to  Swansons  Creek,  24  miles  above 
the  mouth.  Originally  there  existed  two  obstructions  to  9-foot  navi- 
gation— Swann  Point  bar,  43J  miles  above  the  mouth,  over  which  the 
ruling  depth  was  7.8  feet,  and  Bristol  bar,  at  Bristol  Landing,  over 
which  the  ruling  depth  was  8  feet. 

The  original  project  for  this  improvement,  adopted  August  11, 1888, 
provided  for  dredging  channels  200  feet  wide  and  12  feet  deep 
through  Bristol  and  Swann  Point  bars,  at  an  estimated  cost  of 
$80,000.  This  project  was  modified  in  1890  so  as  to  provide  for  a 
channel  120  feet  wide  and  12  feet  deep  (then  already  dredged)  at 
Bristol  bar  and  a  channel  about  100  leet  wide  and  9  feet  deep  at 
Swann  Point  bar. 

The  sum  of  $10,617.30  was  expended  under  these  projects,  the  latter 
being  completed  in  1891. 

The  existing  project  for  this  improvement,  adopted  June  13,  1902, 
contemplates  the  dredging  of  a  channel  through  Bristol  bar  100  feet 
wide  and  10  feet  deep,  with  a  turning  basin  of  the  same  depth,  300 
feet  wide,  and  4,00  feet  long  at  the  steamboat  wharf,  at  an  estimated 
cost  of  $10,500. 

The  amount  expended  under  the  present  project  to  June  30,  1905, 
was  $3,382.70,  none  of  which  was  applied  to  mamtenance. 

As  a  result  of  this  expenditure  there  has  been  dredged  at  Bristol  bar 
a  channel  10  feet  deep  and  100  feet  wide,  and  a  turnmg  basin  240  feet 
wide,  350  feet  long,  and  10  feet  deep.  The  maximum  draft  that  could 
be  carried  June  30,  1905,  at  mean  low  tide  over  the  shoalest  part  of 
the  locality  under  improvement  was  about  9.5  feet,  and  the  mean 
range  of  tide  is  about  2.3  feet.  Bristol  Landing,  46  miles  above  the 
mouth,  is  the  head  of  navigation  for  steamers,  although  lighters  and 
smaH  sailing  vessels  occasionally  ascend  the  river  to  Hills  Landing, 
about  2  miles  above  Bristol  Landing. 

It  has  been  impracticable  to  obtain  accurate  and  definite  statistics 
of  the  trade  of  this  locality.  The  principal  articles  of  commerce  are 
com,  wheat,  tobacco,  fruit,  miscellaneous  farm  produce,  and  general 
merchandise,  and  the  value  of  receipts  and  shipments  is  estimated  as 
about  $150,000  per  annum.  The  annual  number  of  passengers  is  about 
1,000.  As  far  as  is  known  the  work  done  has  not  materially  altered 
the  freight  rates,  although  shipments  have  been  facilitated  thereby. 

In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representative's,  the  Board  of  Engineers  for 
Rivers  and  Harboi-s  has  considered  the  project  for  this  work  and  sub- 
mitted a  report  adverse  to  its  continuance,  which  will  be  found  on 
pages  1048  to  1050  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1903.  No  appropriation  for  the  work  was  made  in  the  river  and 
harbor  act  of  March  3,  1905.  Reports  for  this  locality  will  therefore 
be  discontinued. 

ENO  1905  M 14 
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For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  200  of  tne  Annual  Keport  of  the  Chief  of  Engineers  for 
1904. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1888  and  1890. 

July  1,  1004,  balance  unexi)ende(l <»f3,37i,  05 

Amount  appropriated  by  rirer  and  harbor  act  approved  March  3, 19Q5.    »ti,  000. 00 

9,371.65 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 

proveinent   •3, 371. 65 


July  1,  190.5,  balance  unexpended >6,000.  00 


Amount  (estimated)  required  for  completion  of  existing  project f>2-i,  480.  00 

(See  Appendix  K  4.) 

5.  York,  Mattaponi,  and  Pamunkey  rivers,  and  Occoquan,  Nandua, 
Aquia,  and  Carters  creeks,  Virginia. — {a)  York  River. — Prior  to  im- 
provement 24  feet  could  be  carried  up  York  River  for  a  distance  of 
32  miles,  when  Potopotank  bar  was  encountered,  over  which  the 
ruling  depth  was  18.J  feet.  AVestpoint  bar.  the  only  other  obstruc- 
tion to  navigation,  had  a  ruling  depth  of  15J  feet. 

The  project  for  this  improvement,  adopted  June  14,  1880,  and 
revised  in  1884  and  1887,  proposed  dredging  channels  22  feet  deep 
at  mean  low  water  and  400  feet  Avide  through  the  bars,  and  the 
construction  of  a  dike  along  the  right  bank  at  We,stpoint  bar,  to 
maintain  the  channel,  at  a  total  estimated  cost  of  $308,800. 

The  amount  expended  to  June  30,  1905,  was  $242,451.84,  of  which 
about  $62,500  was  applied  to  maintenance.  This  expenditure  has 
resulted  in  a  dredged  channel  105  feet  wide  and  22  feet  deep  at 
Potopotank,  and  one  22  feet  deep  and  160  to  260  feet  in  width  at 
Westpoint  bar.  A  training  dike  10,142  feet  long  has  been  constructed 
at  Westpoint  bar  and  repaired  where  necessary,  and  examinations  of 
the  channel  made  subsequent  to  its  construction  show  that  the  channel 
dimensions  obtained  by  dredging  are  now  being  maintained. 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  imder  improvement 
was  about  20  feet.  The  mean  range  of  tid?s  is  about  3  feet.  York 
River  is  navigable  throughout  its  entire  length  of  41  miles  to  We.st- 
point  at  its  head. 

The  principal  articles  of  commerce  are  farm  produce,  general  mer- 
chandise, oysters,  tobacco,  fertilizer,  canned  goods,  iron,  lumber,  etc., 
and  a  large  numWr  of  passengers  are  carried  to  and  from  points  on 
York  River.  The  following  table  shows  the  tonnage  of  the  river 
from  1888  to  1894: 


Reported  for—  Tons. 

1888-    2a'),480 

1889 .128.353 

1890 418,190 

1891 .304,.^38  i 


Reported  for —  Tons. 

1892 .'54.5,558 

1893 .'551,390 

1894 .179,808 


Repeated  efforts  have  been  made  to  procure  commercial  statistics 
for  years  subsequent  to  1894,  but  without  success.    Statistics  re- 

«  For  Patuxent  River.  »  For  Breton  Bay. 
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ceived  for  1902  and  1903  were  incomplete,  the  tonnage  of  one  line  of 
steamers  aggregating  about  62,000  tons  in  1902  and  about  62,150 
tons  during  the  year  1903.  Much  additional  freight  was  carried  by 
other  steamers,  sailing  vessels,  barges,  etc.  The  value  of  the  ship- 
ments is  not  known. 

The  work  done  has  been  of  much  importance  to  commerce,  and  it 
is  understood  that  freight  rates  have  been  somewhat  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  the  preservation  of  work  already  done.    • 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1886, 1887,  and  1894. 

For  reference  to  report  on  examination  and  survey  of  York  River 
see  page  201  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904. 

(b)  Mattaponi  River. — The  Mattaponi  River  is  navigable  for  small 
steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles,  and  can 
be  made  navigable  for  small  barges  from  Aylett  to  Monday  bridge, 
16  miles.  At  the  time  of  the  adoption  of  the  project  the  obstruc- 
tions to  a  5i-foot  navigation  below  Aylett  consisted  of  seven  bars, 
upon  which  the  ruling  depths  at  low  tide  varied  from  2.4  to  3.8  feet. 
Above  Aylett  there  were  numerous  bars,  but  no  work  upon  them  has 
been  proposed.  The  river  was  also  obstructed  by  snags,  wrecks,  and 
overhanging  trees. 

The  original  project  for  improvement,  adopted  June  14,  1880,  pro- 
vided for  removal  of  snags,  wrecks,  and  leaning  trees  below  Monday 
bridge,  and  the  improvement  of  the  bars  below  Avlett,  so  as  to  give 
a  depth  of  5J  feet  at  low  tide  and  a  channel  width  of  40  feet,  at  an 
estimated  cost  of  $34,059.  This  project  was  extended  by  the  terms 
of  the  river  and  harbor  act  of  July  13,  1892,  which  provided  for  the 
removal  of  snags  as  far  up  as  Guineas  bridge,  near  Milford  station, 
on  the  Richmond,  Fredericksburg  and  Potomac  Railroad.  Esti- 
mated cost  of  this,  which  is  the  present  project,  $72,100. 

The  amount  expended  to  June  30,  1905,  was  $30,038.58,  of  which 
about  $8,650  was  applied  to  maintenance.  This  expenditure  resulted 
in  the  removal  of  snags,  logs,  and  overhanging  trees  from  the  river 
between  Robinsons  bar,  34  miles  above  me  mouth,  and  Monday 
bridge,  21  miles  above  Robinsons,  and  in  keeping  the  river  below 
Aylett  free  from  such  obstructions ;  in  constructing  2.297  linear  feet 
of  dike  at  Robinsons  bar,  and  in  dredging  channels  of  the  full  pro- 
jected dimensions  entirely  through  Line  Tree  and  nearly  one-third 
of  the  distance  through  Latane  bar. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30, 1905,  was  2.4  feet  at  Walker 
bar.  The  mean  range  of  tide  is  about  3  feet.  Aylett,  39  miles  above 
the  mouth  of  the  river,  is  the  present  head  of  navigation. 

The  principal  articles  of  commerce  are  farm  produce,  grain,  and 
general  merchandise,  and  the  tonnage  per  year  is  shown  as  closely  as 
can  be  ascertained  by  the  following: 

Tons. 

1890 32,650 

1891 .52, 060 

1892 - .32,  «00 

1893 as,  420 

1894 39,300 


Tons. 

1890 44,700 

1900 42.500 

1901 12,054 

1903 22.000 

1904 43,400 
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Commercial  statistics  for  the  years  1896  to  1898  could  not  be 
procured. 

The  value  of  the  articles  shipped  is  not  known. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  and 
it  is  understood  that  not  only  have  shipments  been  facilitated,  but 
freight  rates  have  been  somewhat  reduced. 

The  additional  work  proposed  is  partially  necessary  to  make  the 
improvement  available  and  partially  for  the  purpose  of  extension  of 
benefits. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  page  212  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904. 

(c)  Pamunkey  River. — At  the  time  of  the  adoption  of  the  project 
for  the  improvement  of  Pamunkey  River  a  draft  of  7  feet  could  be 
carried  at  low  tide  to  Buckland  bar,  38J  miles  above  its  mouth. 
Between  this  bar  and  Hanovertown,  a  distance  of  20^  miles,  there 
were  six  bars,  the  ruling  depths  on  which  varied  from  5J  to  2  feet. 
Besides  these  bars  the  river  was  obstructed  by  wrecks,  logs,  snags,  and 
overhanging  trees. 

The  original,  which  is  also  the  existing,  project  for  the  improve- 
ment of  this  river  was  adopted  June  14,  1880,  and  amended  in  1885. 
Tt  contemplates  securing  7- foot  navigation  to  Bassett  Ferry,  47  miles 
from  Westpoint;  thence  5-foot  navigation  to  Wormley  Landing,  7 
miles  farther ;  thence  3-foot  navigation  to  Hanovertown,  5  miles  far- 
ther, the  7- foot  channel  to  have  a  width  of  100  feet  and  the  other  chan- 
nels a  width  of  40  feet.  The  wrecks,  snags,  logs,  and  trees  obstruct- 
ing navigation  between  Garlick  Ferry  and  Hanovertown  were  also 
to  be  removed.    The  estimated  cost  of  this  project  is  $32,500. 

The  amount  expended  to  June  30, 1905,  was  $26,500,  of  which  about 
$6,300  was  applied  to  maintenance.  This  expenditure  has  resulted 
in  removing  snags  and  similar  obstructions  from  about  30  miles  of 
river,  in  keeping  the  river  free  from  such  obstructions,  in  removing 
parts  of  7  wrecks,  in  partly  improving  Spring  and  Skidmore,  bars, 
and  in  dredging  a  channel  100  feet  wide  ana  7  feet  deep  through 
Buckland  bar. 

The  maximum  drafts  that  could  be  carried  through  the  channels  on 
June  30, 1905,  at  mean  low  tide  were  as  follows :  In  the  7-foot  channel, 
5.3  feet,  in  the  5-foot  channel,  3.5  feet,  and  in  the  3-foot  channel,  2.2 
feet.  The  mean  range  of  tide  varies  from  2  to  3.5  feet.  Hanover- 
town, 59  miles  above  the  mouth  of  the  river,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  wood,  lumber,  grain,  ties, 
coal,  farm  produce,  and  general  merchandise.  Commercial  statistics 
have  been  difficult  to  obtain.  The  total  tonnage  is  represented  as 
closely  a»  can  be  ascertained  by  the  following  tabulation : 

Commercial  statistics. 

Tons. 

1893 50, 420 

1R04 42, 250 

1890 44, 600 

Repeated  efforts  were  made  to  secure  commercial  statistics  subse- 
quent to  1899,  but  they  could  not  be  obtained. 
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The  value  of  the  articles  shipped  is  not  known. 

The  work  done  has  been  of  benefit  to  coninierce,  and  it  is  understood 
that  not  only  have  shipments  been  facilitated  but  freight  rates  have 
been  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  18«0. 

For  Reference  to  the  report  on  an  examination  and  survey  of 
Pamunkey  River  see  page  213  of  tlie  Annual  Report  of  the  Chief 
of  Engineers  for  1904. 

(rf)  Occoqnan  Creek. — In  1872  navigation  in  Occoquan  Croek  was 
obstructed  by  three  bars,  designated  as  Ijower  Mud,  Upper  Mud,  and 
Sand  bars,  over  which  but  1.2  feet  could  l)e  carried  at  low  tide.  Aside 
from  these  obstructions  the  creek  was  amply  wide  and  deep  at  low 
tide  for  vessels  drawing  up  to  5  feet. 

The  original  project  for  the  improvement  was  adopted  March  3, 
1873,  and  provided  for  dredging  channels  100  feet  wide  and  5  feet 
deep  through  these  three  bars  at  an  estimated  cost  of  $18,000.  This 
project  was  modified  in  1879  to  include  a  new  channel  through  and  a 
dike  at  the  sand  bar,  and  the  dredging  of  a  channel  of  the  above 
dimensions  through  Occoquan  bar  increasing  the  estimated  cost  of 
the  improvement  to  $2.5,000.  Four  appropriations  were  made  from 
1873  to  1878,  aggregating  $25,000,  and  in  1880  the  improvement  was 
regarded  as  completed. 

The  existing  project  for  this  improvement  was  adopted  September 
19,  1890,  and  contemplates  the  dredging  of  channels  6  feet  deep  and 
100  feet  wide  through  the  four  bars,  except  the  lower  2,000  feet  of  the 
Lower  Mud  bar,  where  the  width  is  to  be  150  feet,  and  the  construc- 
tion of  dikes  at  Upper  Mud,  Sand,  and  Occoquan  bars  to  maintain 
the  depth  obtained  by  dredging.  The  estimated  cost  of  this  project 
is  $45,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
was  $27,299.41,  of  which  about  $12,500  was  applied  to  maintenance. 
As  a  result  of  this  expenditure,  channels  of  the  full  projected  dimen- 
sions have  been  dredged  through  the  four  bars  and  redredged  where 
shoaling  occurred,  and  1,614  linear  feet  of  dike  has  been  constructed 
at  Occoquan  bar  and  Sand  bar,  and  repaired  where  injured  by  fresh- 
ets and  ice.  The  maximum  draft  that  could  be  carried  June  30,  1905, 
at  mean  low  water  over  the  shoalest  part  of  the  locality  under  im- 
provement was  about  5^  feet.  The  ruling  depth  on  the  bar  in  Occo- 
quan Bay  is,  however,  but  about  5  feet.  Although  the  improvement 
of  this  bar  is  not  contemplated  by  the  present  project,  it  prevents  the 
full  advantages  of  the  improvement  from  being  obtained,  and  an 
increase  of  depth  over  it  is  regarded  as  desirable.  The  mean  range 
of  tide  is  about  2  feet.  The  town  of  Occoquan,  6  miles  above  the 
mouth,  is  the  head  of  navigation  of  this  stream. 

The  principal  articles  of  commerce  are  stone,  sand  (for  building), 
railroad  ties,  piles,  wood,  coal,  fertilizers,  flour,  grain,  and  miscella- 
neous articles,  and  the  tonnage  per  year  is  shown  as  closely  as  can  be 
ascertained  by  the  following: 
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Commercial  statistics. 


Tons. 

1891 8.205 

1882 56,  705 

1894 8,900 

1895 10, 475 

1896 41, 670 

1897 15. 835 

1898 29, 865 


Tons. 

1900 69,400 

1!)01 20,220 

1902 13,049 

liK« 16, 245 

1904 25,880 


Totiil  for  twelve  years  _«.  316, 449 


Of  the  total  tonnage,  109,G00  tons  was  sand. 

The  value  of  the  articles  shipped  is  not  known. 

The  work  done  has  been  of  great  benefit  to  navigation  in  this  creek, 
and  it  is  understood  that  not  only  have  shipments  been  facilitated 
but  freight  rates  have  been  materiallv  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extending  in 
point  of  time  the  benefits  derived  from  the  work  heretofore  done. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  pages  202  and  203  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904. 

(c)  Nandxia  Creek. — Before  improvement  the  entrance  channel  to 
this  creek  was  indirect,  narrow,  and  sinuous,  and  could  be  navigated 
only  at  mean  low  water  by  veiisels  of  5  feet  draft.  Within  the  mouth 
the  channel  was  sufficient  for  all  commercial  needs. 

The  original  project,  which  is  also  the  existing  project,  was  adopted 
May  11,  1899,  and  provides  for  dredging  a  channel  100  feet  wide  and 
8  feet  deep  at  low  tide  through  the  bar  at  the  mouth  of  the  creek,  at 
an  e.stimated  cost  of  $0,000. 

The  amount  expended  to  June  30,  1905,  was  $6,108.94,  none  of 
which  was  applied  to  maintenance.  As  a  result  of  this  expenditure 
a  channel  1,200  feet  long,  75  feet  wide,  and  8  feet  deep  at  low  tide 
has  been  dredged  through  the  bar  at  the  mouth  of  tlie  creek.  This 
cut  afforded  a  temporary  relief  to  naviffation,  but  subsequent  exam- 
ination shows  that  the  channel  has  shifted  l)odily  to  the  southward 
and  that  the  dredged  cut  has  shoaled.  The  maximum  draft  that 
could  be  carried  June  30,  1905,  at  mean  low  tide  over  the  shoalest 
part  of  the  locality  under  improvement  was  about  fi  fwt.  The  mean 
range  of  tides  is  about  1.9  feet.  Nandua  wharf,  alx)ut  4  miles  above 
the  mouth  of  the  creek,  is  practically  the  head  of  navigation. 

The  principal  article^s  of  commerce  are  farm  produce,  fish,  oysters, 
and  general  merchandise,  and  the  tonnage  per  year  is  shown  as  closely 
as  can  be  ascertained  by  the  following 

Commercial  statistics. 


Tonnage  for —  Tons. 

1898 a.-KW 

1900 1,167 


TonnaRe  for —  Tons. 

1903 5,068 

1904 5,119 


The  value  of  the  articles  shipped  is  not  known.  So  far  as  is  known 
freight  rates  have  not  been  affected  by  the  improvement. 

The  sum  contemplated  by  the  approved  project  has  been  expended 
at  this  locality,  and  no  appropriation  for  the  continuance  of  this  work 
was  made  by  act  of  Con^^ess  of  March  3,  1905.  Furthermore,  Nan- 
dua Creek  is  regarded  as  unworthy  of  further  improvement  by  the 
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General  Government.  Hence  no  additional  appropriation  is  asked, 
no  further  work  is  proposed,  and  reports  for  this  locality  will  be  dis- 
continued. 

For  reference  to  examination  and  survey  reports  upon  this  stream, 
see  page  204  of  the  Annual  Report  of  the  Ohief  of  Epgineers  for  lOOi. 
A  map  of  the  locality  is  printed  in  the  Annual  Report  for  1895. 

(/)  Aquia  Creek. — From  Wharton  Landing,  t^  miles  above  its 
mouth,  to  the  Narrows,  4^  miles  above  its  mouth,  Aquia  Creek  has  a 
well-defined  channel  60  to  200  feet  wide,  in  which  the  depth  orig- 
inally ranged  from  2  to  17  feet.  Below  the  Narrows  the  stream  sud- 
denly expands  into  a  bay  1,000  to  6,000  feet  wide,  resulting  in  a  con- 
tinuous shoal  on  which  the  depth  originally  ranged  from  2  to  4  feet, 
increasing  to  7  feet  near  the  mouth. 

The  original  project  was  adopted  June  10,  1872,  and  provided  for 
dredging  a  channel  40  feet  wide  and  6  feet  deep  at  low  tide  up  to 
Wharton  Landing,  at  an  estimated  cost  of  $10,500. 

From  June  10, 1872,  to  June  18, 1878,  $10,500  was  appropriated  for 
this  improvement,  and  by  the  close  of  1878  this  sum  had  been  ex- 
{)ended.  A  channel  40  to  50  feet  wide  and  4  to  5  feet  deep  at  low 
tide  was  obtained  by  this  expenditure. 

A  new  project  was  adopted  for  this  improvement  September  19, 
1890,  which  contemplated  dcedging  a  channel  150  feet  wide  and  8 
feet  deep  between  the  mouth  and  the  Narrows,  and  a  channel  80  feet 
wide  and  8  feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek, 
at  an  estimated  cost  of  $101,278.  This  project  was  modified  Decem- 
ber 4,  1890,  to  provide  for  a  channel  80  feet  wide  and  6  feet  deep 
between  the  mouth  and  the  Narrows,  at  an  estimated  cost  of  ^0,000, 
which  wa.s  later  reduced  to  $21,000.  This  is  the  existing  project  for 
the  improvement  of  Aquia  Creek. 

The  amount  expended  under  the  present  project  to  June  30,  1905, 
was  $30,564.84,  none  of  which  was  applied  to  maintenance.  As  a 
result  of  this  expenditure  the  channel  was  completed  to  the  full  pro- 
jected dimensions  during  the  season  of  1897,  and  the  locality  was 
dropped  from  the  list  of  improvements.  The  river  and  harbor  act 
of  Jime  13,  1902,  included  Aquia  Creek  in  a  consolidated  appropria- 
tion with  other  works,  and  an  examination  of  the  channel  was  made 
in  November,  1904,  which  showed  that  the  channel  still  afforded  prac- 
tically the  full  projected  dimensions.  The  maximum  draft  that  could 
be  carried  Jime  30,  1905,  at  mean  low  tide  over  the  shoalest  part  of 
the  locality  under  improvement  was  about  6  feet.  The  mean  range  of 
tides  is  about  1.4  feet.  \Miarton  Landing,  7^  miles  above  the  mouth 
of  the  creek,  is  the  head  of  navigation. 

The  trade  of  Aquia  Creek  is  chiefly  in  wood,  railroad  ties,  lumber, 
tobacco,  and  farm  produce,  and  amounts  to  about  18,000  to  20,000  tons 
annually.  The  value  of  the  shipments  is  not  known.  The  improve- 
ment has  been  of  material  benefit  to  shippers,  and  freight  rates  are 
understood  to  have  been  somewhat  reduced  and  shipments  have  been 
facilitated. 
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The  work  contemplated  by  the  existing  i)roject  has  been  completed. 
Hence  no  additional  appropriation  is  requested,  no  further  work  is 
proposed,  and  reports  for  this  locality  will  be  discontinued. 

For  reference  to  examination  and  survey  reports  upon  this  stream, 
see  page  205  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

(g)Carter8  Creek. — Before  improvement  the  entrance  to  Carters 
Creek  was  obstructed  by  a  bar  over  which  but  10}  feet  could  be  car- 
ried at  low  tide,  and  navigation  was  difficult  near  Gallyhook  Point 
within  the  creek,  owing  to  the  projection  of  this  point  into  the  chan- 
nel, which  was  about  12  feet  deep  at  low  tide. 

The  original,  which  is  also  the  existing,  project  for  this  improve- 
ment was  adopted  June  13, 1902,  and  provides  for  dredging  a  channel 
at  the  mouth  to  afford  a  navigable  depth  at  low  tide  of  15  feet,  with 
a  width  of  200  feet,  including  necessary  dredging  at  Crab  Point,  and 
the  construction  of  a  jetty  for  the  protection  of  this  channel,  together 
with  the  dredging  oi  a  channel  12  feet  deep  and  100  feet  wide  at 
Gallyhook  Point,  at  an  estimated  cost  of  $35,700. 

The  amount  expended  to  June  30,  1905,  was  $7,298.93,  none  of 
which  was  applied  to  maintenance. 

As  a  result  of  this  exjienditure  a  channel  140  feet  wide  and  15  feet 
deep  has  been  dredged  through  the  bar  at  the  mouth  of  the  creek, 
and  for  a  length  of  (iOO  feet  this  channel-  has  been  made  170  feet  wide. 
Harbor  lines  have  Ixjen  established. 

The  maximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  tide  over  the  shoalest  part  of  the  outer  bar  was  15  feet,  and  at 
Gallyhook  Point  was  12  feet,  but  the  channel  affording  this  depth  was 
tortuous.  Irvington,  about  1^  miles  above  the  mouth  of  the  creek,  is 
the  head  of  navigation  for  large  steamers,  while  small  sailing  vessels 
drawing  up  to  5  feet  ascend  about  1  mile  farther. 

The  principal  freight  shipments  consist  of  oysters,  fish,  fish  guano, 
fish  oil,  crabs,  lumber,  wood,  farm  produce,  flour,  and  general  mer- 
chandise. There  is  a  good  passenger  trade  in  Cart^^rs  Creek,  which  is 
also  an  important  harbor  of  refuge.  The  total  tonnage,  as  furnished 
by  residents  of  the  locality,  is  shown  in  the  following  tabulation : 

Commercial  statistics. 

Tons. 

1903 503.050 

1904 357,150 

These  statistics  are  not  regarded  as  entirely  correct.  The  value  of 
the  articles  shipped  is  not  known. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  but  as 
far  as  is  known  it  has  had  no  effect  upon  freight  rates. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  preservation  of  work  already  done. 

For  reference  to  the  report  upon  an  examination  and  survey  of 
Carters  Creek,  see  page  206  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 
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July  1,  1904,  balance  unexpended $16,942.59 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905   o  28, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $7,  291.  (52 

For  maintenance  of  improvement I,  579.  98 


44, 942.  59 


July  1,  1905,  balance  unexpended... 
July  1,  1905,  outstanding  liabilities. 

July  1,  1905,  balance  available 


8, 871. 60 

36, 070.  99 
750.00 

35, 320.  99 


Amount  (estimated)  required  for  completion  of  existing  project—   » 131, 928. 17 
(See  Appendix  K  5.) 

6.  Nomini  Creek,  Virginia. — Before  improvement,  Nomini  Creek 
navigation  was  obstructed  by  a  bar  at  its  mouth  over  which  but  3 
feet  could  be  carried  at  low  tide.  Except  for  this  bar  a  draft  of  8 
feet  could  be  carried  to  Nomini  Ferry,  4  miles  above  the  mouth,  and  5 
feet  could  be  carried  2  miles  farther  to  the  head  of  navigation. 

The  project  for  this  improvement,  adopted  May  3,  1873,  and  modi- 
fied in  1879,  1888, 1890,  and  1897,  provides  for  a  channel  through  the 
bar  150  feet  wide  and  10  feet  deep,  with  jetties  at  the  mouth,  and  spur 
dikes  inside  White  Point  to  check  cross  currents.  The  finally  revised 
estimate  of  cost  is  $105,000. 

The  amount  expended  to  June  30,  1905,  was  $69,763.87,  of  which 
about  $17,500  was  applied  to  maintenance. 

As  a  result  of  this  expenditure  the  channel  has  been  dredged  to  a 
depth  of  9  feet  at  low  tide  by  a  width  of  140  to  150  feet  and  redredged, 
and  872  linear  feet  of  the  east  jetty  has  been  con.structed  at  a  height 
of  4  feet  above  low  tide. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  9  feet.    The  mean  range  of  tide  is  1.8  feet. 

The  principal  articles  of  commerce  are  farm  produce,  grain,  flour, 
lumber,  oysters,  railroad  ties,  general  merchandise,  and  wood.  The 
total  tonnage  is  represented  as  closely  as  can  be  ascertained  by  the 
following : 

Commercial  statistics. 


Tons. 

1889 13. 542 

1890 —  1.5. 825 

1891 62,300 

1892 21,010 

1893 17,  .V)8 

1894 18, 110 

1895 15. 248 


Tons. 

1890 7, 425 

18Jt7 7, 370 

1898 9,640 

1901 22,400 

1002 21. 350 

liHKi 19, 270 

19<« 9, 110 


«Of  this  appropriation,  and  subsequent  to  the  close  of  the  fiscal  year.  $.3,111.91 
was  allotted  for  ¥ork  River,  $5,071.44  for  Occoquaii  River,  $5,500  for  Mattaponl 
River,  $3,400  for  Pamunkey  River,  and  $9,ll(i.fi5  for  Carters  Creek.  Virginia, 
and  these  sums  are  available  for  Improvement  during  the  ensuing  year  ;  $900  was 
allotted  for  surveys  for  the  several  streams,  of  which  sum  $148.20  was  expended 
during  the  fiscal  year  and  $303.42  was  outstanding,  leaving  $.S88..38  available 
for  surveys. 

>  This  item  has  been  reduced  $84.18,  the  amount  transferred  to  improvement  of 
Carters  Creek  from  Nandua  and  Aquia  creeks. 
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The  value  of  the  articles  shipped  is  not  known. 

The  work  done  has  been  of  substantial  benefit  to  navigation,  and  it 
is  understood  that  freight  rates  have  been  considerably  reduced  and 
shipments  much  facilitated. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  preservation  of  the  work  already  done. 

A  map  of  the  locality  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889. 

For  reference  to  a  report  on  an  examination  and  survey  of  Nomini 
Creek  see  page  207  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

July  1,  1904,  balance  unexpended |2,  733.  75 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      4, 000. 00 

0, 733. 75 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2,497.02 

July  1,  1905,  balance  unexpended 4,236.13 

July  1,  lOa"!,  outstanding  liabilities 9.05 

July  1,  1905,  balance  available 4,227.08 

July  1,  1905,  amount  covered  by  uncompleted  contracts 227. 08 

Amount  (estimated)  required  for  completion  of  existing  project 31,000.00 

(See  Appendix  K  6.) 

7.  Rappahannock  River,  Virginia. — ^The  lower  portion  of  Rappa- 
hannock River  is  generally  a  wide  and  deep  body  of  water,  having 
the  characteristics  of  a  tidal  estuary  rather  than  of  a  fluvial  stream. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
were  nine  bars  between  Tappahannock  and  Fredericksburg,  over 
which  the  ruling  depths  were  from  4  to  10^  feet.  Seven  of  the  bars 
were  in  the  12|  miles  of  river  below  Fredericksburg.  Of  these  bars, 
Fredericksburg  bar,  with  a  least  depth  of  4  feet,  and  Spottswood  bar, 
4  miles  below  Fredericksburg,  with  a  least  depth  of  6  feet,  causetl 
the  most  delay  to  steamboats  and  vessels. 

The  original  project  for  the  improvement  of  this  river  was  adopted 
March  3,  1871,  and  contemplates  securing  a  channel  100  feet  wide 
and  10  feet  deep  by  dredgnig,  and  the  construction  of  dikes  from 
Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the  channel 
to  be  removed.  The  first  estimate  of  the  cost  of  this  improvement 
was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide  for 
dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  Port  Royal,  and  one  200  feet  wide  and 
15  feet  deep  between  Port  Royal  and  Tappahannock,  the  depth 
obtained  by  dredging  to  be  maintained  by  a  system  of  wing  dams 
and  training  dikes,  the  latter  being  also  designed  to  secure  the 
excavated  material  deposited  behind  them.  The  total  estimated 
cost  of  this,  which  is  the  existing,  project  is  $381,500. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  a  survey  of 
the  river  to  be  made  at  and  below  Fredericksburg,  with  a  view  to 
determining  whether  any  change  should  be  made  in  the  existing 
plans  for  improvement  and  authorized  the  e.xpenditure  of  the  funds 
appropriated  upon  a  modified  project,  if  deemed  advisable,  provided 
the  total  cost  should  not  exceed  the  amount  estimated  for  the  comple- 
tion of  the  existing  project. 
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The  amount  expended  to  June  30,  1905,  was  $305,728.86,  of  which 
about  $113,500  was  applied  to  maintenance. 

This  expenditure  has  resulted  in  the  partial  improvement  of  the 
seven  bars  between  Fredericksburg  and  Port  Royal  by  means  of 
dredging  and  rock  excavation,  construction  of  dikes,  and  removal  of 
wrecks  which  obstructed  navigation. 

The  maximum  draft  that  could  be  carried  June  30,  1904,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  improvement 
was  about  9  feet.  The  mean  range  of  tide  is  about  3  feet.  Freder- 
icksburg, 106  miles  above  the  mouth,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  ties,  grain,  oysters,  farm 
produce,  wood,  fertilizer,  lumber,  flour,  canned  goods,  and  general 
merchandise.  The  total  tonnage  is  represented,  as  closely  as  can  be 
ascertained,  by  the  following: 

Commercial  statisUcs. 


Tone. 

1888 83,600 

1890 83,830 

1892 «126, 333 

1893 «141, 750 

1894 •144, 070 

1895 «151, 466 

ISJm 0161, 196 

1807 "158, 108 


Tons. 

law 0166,586 

189!) <>167.  862 

1900 0190,827 

1901 021.3,408 

1902 o244,3«5 

19(e «268,803 

1904 »395,202 


The  value  of  the  articles  shipped  is  not  known. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  ratvis  have  been  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  the  annual  reports  for  a  number  of  years  past 
have  referred  to  the  necessity  of  an  annual  appropriation  of  $7,500 
for  removal  of  such  deposits  irom  this  bar  alone. 

Maps  of  this  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880,  1881, 1883,  1886,  1887,  1888,  and  1890. 

For  reference  to  the  report  on  an  examination  and  survey  of  Rap- 
pahannock River,  see  page  208  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

July  1,  1904,  balance  unexpended $36,735.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    40, 000. 00 


June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  Improvement .-    |1, 500. 00 

For  maintenance  of  Improvement 23,464.27 


76, 735. 41 


24, 964. 27 


July  1,  1905,  balance  unexpended 51,771. 14 

July  1,  1905,  outstanding  liabilities 550.00 


July  1,  1905,  balance  available 51,  221. 14 


July  1,  1905,  amount  covered  by  uncompleted  contracts 15,  737. 00 

Amount  (estimated)  required  for  completion  of  existing  project 49,000.00 

(See  Appendix  K  7.) 

o  Furnished  by  Mr.  William  D.  Scott,  Frederidcsburg,  Va. 
i>  Furnished  by  the  city  council  and  Business  Men's  Association  of  Fredericks- 
burg, Va.  • 
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8.  Urbana  Creek,  Virginia. — Before  the  improvement  of  IJrbana 
Creek  a  bar  existed  outside  the  mouth,  oven  which  but  CJ  feet  could 
be  carried  at  low  tide,  and  there  was  a  shoal  within  the  creek  with  a 
ruling  depth  of  7  feet. 

The  project  for  this  improvement,  adopted  March  3,  1879,  and 
modified  in  1883,  1888,  and  1897,  provides  for  dredging  a  channel 
150  feet  wide  and  10  feet  deep  through  the  outer  and  inner  bars,  with 
n  turning  basin  of  the  same  depth  at  the  head,  for  a  series  of  spur 
dikes  at  Baileys  Point,  and  for  a  stone  jetty  to  protect  the  cut  through 
the  outer  bar.    The  final  revised  estimate  of  cost  is  $70,000. 

The  amount  expended  to  June  30,  1905,  was  $33,598.49,  of  which 
about  $10,500  was  applied  to  maintenance. 

As  a  result  of  this  expenditure  there  has  been  dredged  a  channel 
10  feet  deep  and  150  feet  wide  through  the  outer  bar,- a  channel  10 
feet  deep  and  135  feet  wide  through  the  inner  bar,  and  a  small  turn- 
ing basin  10  feet  deep  at  the  steamboat  wharf.  These  channels  have 
been  redredged  where  shoaling  occurred. 

Harbor  lines  have  been  estaolished. 

The  ina.ximum  draft  that  could  be  carried  on  June  30, 1905,  at  mean 
low  tide  over  the  shoale.st  part  of  the  locality  under  improvement 
was  about  8.5  feet.  The  mean  range  of  tide  is  1.5  feet.  The  town 
of  Urbana,  at  the  mouth  of  the  creek,  is  the  head  of  navigation  for 
steamers  and  large  vessels,  while  small  vessels  ascend  the  stream  for  a 
distance  of  3  or  4  miles. 

The  principal  articles  of  commerce  are  oysters,  railroad  ties,  coal, 
lumber,  wood,  farm  produce,  guano,  ice,  excelsior,  and  general  mer- 
chandise. The  total  tonnage,  as  furnished  by  residents  of  Urbana, 
is  shown  in  the  following  tabulation : 


Commercial  statistics 

Oftlendar  year. 

Reported 

by  Mr.  P. 

A.Bri8- 

tow. 

Reported 
by  Mr.  J. 
D.  Qres- 

Bltt. 

Reported 
byifr.W. 
Key  How- 
ard. 

Tout. 

Reported 
by  fir.  W. 
H.  Ryland. 

1891 

Tons. 

19,600 

20,085 

65,885 

82,396 

66,530 

187,485 

153,875 

178.543 

648,250 

547,650 

646,700 

1,052,400 

Ton*. 
22.100 
17,125 
61,280 
88,:W6 
82,320 

183,926 

Ton*. 

1882 

1 

1893 

1894 

1896 

1886 

1887 

181,. 500 
178,414 
484,200 
538,100 
740.2WI 
1,086,625 



1900 

1901 

1902 

19lt) 

745,600 

1904 

1,130.800 

Commercial  statistics  received  for  1898  and  1899  were  not  in  a  form 
to  be  used. 

These  statistics  are  not  regarded  as  entirely  correct.  The  value 
of  the  articles  shipi)ed  is  not  known. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rate-s  have  been  reduced. 

Further  work  on  this  project  is  interefered  with  by  the  existence 
of  an  unlawful  structure,  or  dock,  built  bv  a  private  corporation  in 
violation  of  the  provisions  of  the  act  of  March  3,  1899,  in  open  con- 
tempt of  an  explicit  mandate  of  the  Secretary  of  War  iforbidding  its 
construction  beyond  a  certain  line.  , 
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This  dock  projects  bodily  into  the  area  to  be  occupied  by  the  pro- 
posed dredged  channel,  and  its  presence  prevents  further  prosecution 
of  the  dredging  along  the  lines  authorized  by  Congress. 

A  criminal  proceeding  bi-ought  against  the  company  resulted  in  an 
acquittal  in  the  United  States  district  court  for  the  eastern  district 
of  Virginia.  A  civil  proceeding  was  then  instituted  for  a  circuit 
court  injunction  to  compel  the  removal  of  the  structure.  Until  the 
proceeding  is  concluded  no  intelligent  recommendation  for  the  further 
prosecution  of  this  work  can  be  made. 

For  reference  to  the  reports  on  examinations  and  surveys  of  Urbana 
Creek  see  page  210  jof  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

Amount  appropriatetl  by  river  imd  burbor  act  apiiroved  March  3, 1905.  |10, 000. 00 
June  30,  1?)05,  amount  expeudwl  during  flsoal  year,  for  works  of  Im- 
provement    98. 40 


July  1,  1005,  balance  unexpended 0,901.51 


Amount  (estimated)  required  for  completion  of  existing  project 26, 500. 00 

(See  Appendix  K  8.) 

9.  Harbor  at  Milford  Haoen,  Virginia. — Milford  Haven  is  a  tidal 
estuarjr  about  4  miles  long  and  from  one-half  to  1  mile  wide.  The 
depth  in  the  channel  ranges  from  6^  to  15  feet,  and  in  the  portion 
navigated  by  steamers  it  is  generally  9  feet  or  more.  The  haven  has 
two  entrances,  one  at  the  northwest  end  from  Hills  Bay,  an  arm  of 
Piankatank  River,  and  another  at  the  southeast  end,  from  Chesa- 
peake Ba^.  Both  entrances  are  obstructed  by  bars.  The  southeast 
entrance  is  exposed,  and  as  the  bar  has  a  ruling  depth  of  but  3  feet  it 
is  seldom  used.  The  bar  which  obstructed  trie  northwest  entrance 
had,  before  improvement,  a  ruling  depth  of  8  feet.  A  bar  also  existed 
within  the  haven  between  Cricket  Hill  and  Callis  wharves,  with  a 
ruling  depth  of  about  8  feet. 

The  original,  which  is  also  the  present,  project  for  this  improve- 
ment was  adopted  March  3,  1899,  and  provides  for  dredging  a  chan- 
nel 10  feet  deep,  with  a  minimum  widtn  of  200  feet,  through  the  bar 
at  the  northwest  entrance,  at  an  estimated  cost  of  $12,500.  The 
dredging  of  a  similar  channel  through  the  inner  bar  was  added  to  the 
project  June  13,  1902,  the  total  estimated  cost  being  increased  to 
$17,600. 

The  amount  expended  to  June  30,  1905,  was  $15,506.50,  none  of 
which  was  applied  to  maintenance. 

As  a  result  of  this  expenditure  channels  of  the  full  projected  di- 
mensions have  been  dredged  through  both  bars,  which  work  has  been 
of  considerable  benefit  to  navigation.  The  maximum  draft  that 
could  be  carried  June  30,  1905,  at  mean  low  tide  over  the  shoalest 
part  of  the  locality  under  improvement  was  10  feet.  The  mean  range 
of  tide  is  about  1.3  feet.  The  haven  is  navigable  throughout  its 
entire  length  by  vessels  drawing  6  feet,  and  Fitchett's  wharf,  about  3 
miles  above  the  northwest  entrance,  is  the  highest  point  reached  by 
the  large  steamers. 

The  principal  articles  of  commerce  are  oysters,  farm  produce,  fish, 
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flour,  and  general  merchandise,  and  the  tonnage  per  year  is  shown  as 
closely  as  can  be  ascertained  by  the  following: 

Commercial  alatisttcs. 


Tong. 


1903  . 17,  892 

1904 18,071 


Tons. 

1900 16, 031 

1901 16,856 

1902 18,553 

The  value  of  the  articles  shipped  is  not  known. 

As  far  as  is  known  freight  rates  have  not  been  materially  affected 
by  the  improvement,  although  shipments  have  be'fen  facilitated. 

The  work  contemplated  in  the  project  being  completed,  no  further 
appropriation  is  asked. 

For  reference  to  reports  on  examinations  and  surveys  of  this  lo- 
cality see  page  211  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

July  1.  1901.  balance  unexpended ^814.75 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    .   3,788.28 


July  1,  1905.  balance  unexiiended 5,026.47 

(See  Appendix  K  9.) 

10.  James  liiner,  Virginia. — Before  improvement,  the  ruling  depth 
of  James  River  from  the  mouth  to  City  Point,  68  miles,  was  15  feet  at 
mean  low  water,  and  to  Trents  reach,  18^  miles  farther,  13  feet. 
This  depth  was  accompanied  by  adequate  width  and  other  conditions 
of  good  navigation. 

From  Trents  reach  to  Richmond,  17^  miles,  the  channel  was  nar- 
row and  tortuous  in  places,  with  a  limiting  depth  of  7  feet  at  mean 
low  water,  and  ol)structed  by  wrecks,  trees,  and  other  obstacles 
placed  in  the  river  during  military  operations. 

The  original  project,  adopted  in  1870,  provided  for  obtaining  a 
depth  of  18  feet  at  full  tide  and  the  sum  of  $735,000  was  appropriated 
and  expended  on  the  work. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
July  5,  1884,  ana  contemplates  the  formation  by  means  of  regulation 
works  and  excavation  of  a  channel  22  feet  deep  at  mean  low  water, 
400  feet  wide,  from  the  mouth  of  the  river  to  City  Point ;  thence  300 
feet  wide  to  Drewry  Bluff,  and  thence  200  feet  wide  to  the  lower  city 
limits  of  Richmond,  at  an  estimated  cost  of  $4,500,000.  The  river 
and  harbor  act  of  June  13,  1902,  authorized  the  extension  of  the 
improvement  to  the  head  of  navigation  at  the  docks,  at  an  estimated 
cost  of  $724,943.15 ;  and  the  project  was  further  extended  by  the  act 
of  March  3,  1905,  to  include  the  excavation  of  a  turning  basin  at 
Richmond  22  feet  deep  by  increasing  the  width  of  the  improved 
channel  to  400  feet  for  a  distance  of  600  feet,  at  a  cost  not  to  exceed 
$150,000,  making  the  total  estimate  $5,374,943.15. 

There  had  been  e.vpended  on  the  present  project  up  to  June  30, 
1905,  $1,354,151.16,  of  which  $5,000  was  applied  to  mamtenance. 

As  a  result  of  the.se  *expenditiire,s  artificial  obstructions  have  been 
removed,  the  regiilating  works  have  been  completed,  and  the  channel 
excavated  to  depths  of  18  feet  at  mean  low  water  from  the  mouth  to 
Goode's  rocks,  1^  miles  below  the  city  line  of  Richmond,  thence  to 
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the  citj'  line,  16  feet,  and  above  the  citjr  line,  12  feet.  This  channel 
lias,  with  few  exceptions,  a  navigable  width  of  100  feet  or  more. 

The  range  of  tides  is  2i  feet  at  Fort  Monroe,  2  feet  at  Jamestown, 
3  feet  at  City  Point,  3i  reet  at  Dutch  Gap,  and  4  feet  at  Richmond. 
The  usual  range  of  freshet  heights  is  about  10  to  15  feet  at  Richmond, 
though  occasional  floods  reach  a  much  greater  height. 

The  head  of  navigation  is  at  Richmond,  104  miles  above  the  mouth. 
This  entire  navigable  portion  of  the  stream  is  included  in  the  project. 

The  improvement  has  been  of  benefit  to  commerce.  River  freights 
to  James  Kiver  points  have  been  constantly  lowering  the  rail  rates. 

Work  during  the  fiscal  year  was  done  under  contract. 

At  the  beginning  of  the  year  35  per  cent  of  the  contract,  as  shown 
by  the  contractor^  estimates,  was  done.  At  the  close  of  the  fiscal 
year  73  per  cent  was  done. 

The  time  limit  on  the  contract  was  April  4,  1905.  On  August  12, 
1903,  this  time  limit  was  waived,  and  on  April  3  the  charges  for  in- 
spection were  remitted  for  a  period  of  six  months. 

The  commerce  affected  by  the  improvement,  as  reported  for  the  cal- 
•endar  year  1904,  aggregated  273,609  tons  at  Richmond  and  250,437 
tons  at  other  points.  There  were  1,854  and  1,660  (estimated)  arrivals 
and  departures,  respectively,  of  vessels — steam,  sail,  and  barge,  the 
larger  number  being  of  steam  vessels  drawing  5  to  16  feet. 

These  figures  indicate  a  decrease  in  tonnage  for  the  preceding  year 
of  25  per  cent  for  river  points  outside  of  Richmond,  due  mainly  to  the 
item  of  lumber. 

The  principal  articles  of  commerce  are  brick,  asphalt  blocks,  coal, 
cement,  lime,  cord  wood,  fertilizers,  fish,  oysters,  grain,  lumber,  oil, 
and  miscellaneous  package  freight. 

It  is  proposed  to  apply  the  available  funds  toward  widening  and 
deepening  the  channel  mainly  above  the  city  line  of  Richmond  and  at 
Dutch  Gap  Cut-off,  and  toward  the  development  of  the  turning  basin 
as  required  by  law. 

For  more  extended  information  reference  mav  be  made  to  Annual 
Reports  of  the  Chief  of  Engineers  for  1871,  pages  603  to  605 ;  of  1882, 
pages  870  to  887,  and  of  1900,  pages  1757  to  1760. 

Maps  of  James  River  will  be  found  in  the  Annual  Reports  of  the 

Chiefof  Engineers  for  1871, 1900,  and  1904. 

July  1,  1904,  balance  unexpended •— 1243,879.58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  200,000.00 

443, 870.  58 
.Tune  30.  1906,  amount  expended  during  fiscal  year,  for  works  of 

Improvement  ^^^<  f^^O.  74 

July  1,  1905,  balance  unexpended -      3.33,348.84 

July  1,  1906,  outstanding  liabilities 1,24.5.00 

July  1,  1906,  balance  available 3.32, 103. 84 

July  1,  1905,  amount  covered  by  imcompleted  contracts, 85, 11.3. 00 

Amount  (estimated)  required  for  completion  of  existing  project—  3,602,443.15 

(See  Appendix  K  10.) 

11.  Protection  of  Jamestown  Island,  Virginia. — The  original  project 
of  October,  1894,  was  for  the  protection  of  something  more  than  half 
»  jnile  of  thd  bank  of  the  island  by  a  revetment  of  stone  laid  on  a 
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graded  bank.    At  the  lower  end  three  pile  jetties  were  built.       Thj 
work  was  completed  in  1895  at  a  cost  of  $10,000. 

The  protection  was  not  a  succes.s. 

The  existing  project,  adopted  in  September,  1896,  amended  in  1897 
and  extended  m  1900,  provides  for  the  protection  of  the  same  stretcl 
of  shore  by  a  revetment  of  a  more  substantial  type;  the  remaining  ol< 
work  to  be  removed  and  its  materials  incorporated  into  the  new,  sc 
far  as  possible.  It  consists  of  a  paving  of  concrete  slabs,  8  inches 
(hick,  laid  on  a  prepared  slope,  protected  at  the  foot  by  a  buttress  oi 
sheet  piling,  and  at  the  top,  where  necessary,  by  a  backing  of  rubble 
and  clay. 

Thirteen  hundred  feet  of  such  work  was  completed  in  1901  under  an 
appropriation  made  in  1900..  The  remainder  of  the  eroding  bank  will 
be  covered  by  work  done  under  the  appropriation  of  $15,000  in  sundry 
civil  act  of  April  28,  1904. 

Work  during  the  fiscal  year  was  done  under  contract,  and  the  pro- 
tection of  an  additional  1,125  feet  was  about  75  per  cent  completed, 
material  fabricated  but  not  placed  and  paid  for,  included. 

It  is  proposed  to  continue  the  work  under  the  contract  until  funds 
are  exhausted. 

The  protection  of  this  island  can  not  be  said  to  be  necessary  to  the 
improvement  or  conservation  of  the  navigation  of  the  James  River. 

July  1,  1904,  balance  unexpended |15,2C1.  92 

June  no,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         3,546.27 

July  1,  1905,  balance  unexi)ended 11,715.65 

July  1.  1905,  outstanding  liabilities ISJ.  17 

July  1,  1905,  balance  available 11,580.48 

July  1,  1905,  amount  covered  by  uncompleted  contracts 10, 503. 00 

(See  Appendix  K  11.) 

12.  Removing  mmken  venseln  or  craft  obstructing  or  endangering 
nacigation. —  («)  Sunken  raft  in  Potomac  Rircr  near  Swann  Point. 
Maryland. — This  raft  was  reported  as  an  obstruction  to  navigation  on 
August  26, 1904. 

An  allotment  of  $50  was  made  August  30,  1904,  for  an  examinatioii 
of  the  raft,  which  was  made  on  September  6  and  7.  On  September 
16  a  further  allotment  of  $600  was  made  for  the  removal  of  tlie 
obstruction. 

The  removal  of  the  wreck  was  delayed  through  the  action  of  the 
owner  of  a  derrick  boat,  which  it  was  proiwsed  to  use  on  this  work. 

On  November  17,  1904,  it  was  found  that  the  piles  had  become 
water-logged  and  had  sunk  to  the  bottom  of  the  river,  where  they  no 
longer  obstructed  navigation. 

The  total  expenditure  in  connection  with  this  wreck  was  $97.33. 

{!))  yS^reck  of  xcoic  in  Potomac  Hirer  at  Washington,  D.  C. — This 
wreck  was  reported  as  an  obstruction  to  navigation  on  September  9, 
1904,  and  an  examination  of  the  wreck  was  at  once  made. 

An  allotment  of  $300  was  made  Septeml)er  16, 1904,  for  its  removal. 

In  NoA'ember,  1904,  the  wreck  was  raised  and  entirely  removed  from 
the  river  and  conveyed  to  Easbys  Point. 

The  scow  was  repaired  and  is  in  use  in  connection  with  the  Potomac 
Biver  improvement,  and  the  other  articles  recovered  from  the  wreck 
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were  sold  and  the  proceeds,  amounting  to  $43.14,  were  deposited  in 
the  Treasury. 

The  total  expenditure  in  connection  with  this  work  was  $300. 

(See  Appendix  K  12.) 

IMPROVEMENT  OF  NORFOLK  II.4lRBOR,  VIRGINIA.  AND  ITS  AP- 
PROACHES, AND  OF  CERTAIN  WATERWAYS  AND  HARBORS  IN 
SOUTHEASTERN  VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Capt  E.  Eveleth  Winslow,  Corjis 
of  Engineers.  Division  engineer.  Col.  \Y.  A.  Jones,  Corps  of  Engi- 
neers, to  June  26,  1905,  and  Lieut.  Col.  James  B.  Quinn,  Corps  of 
Engineers,  since  that  date. 

1.  Harbor  at  Norfolk  and  its  approaches,  Virfjinia. — (a)  General 
improvement. — The  channel  of  this  liarbor  was  originally  navigable 
at  mean  low  water  by  vessels  of  20  feet  draft  as  fair  as  the  navy-yard, 
on  the  Southern  Branch  of  the  Elizabeth  River,  while  in  the  Eastern 
Branch  of  this  river  there  was  a  chamiel  15  feet  in  depth  at  mean 
low  water  to  the  Campostella  bridge.  The  normal  range  of  tide  is 
2.7  feet. 

A  project  of  improvement  was  adopted  in  1878,  revised  in  1886, 
and  amended  in  1890,  1898,  and  1905.  It  included  the  attainment  of 
a  channel  25  feet  deep  at  mean  low  water  from  Hampton  Roads  to 
the  navy-yard,  a  branch  channel  22  feet  deep  at  the  same  stage  of 
the  tide  to  the  Campostella  bridge  on  the  Eastern  Branch,  and,  within 
the  limits  df  the  first-named  channel,  a  channel  450  feet  wide  and  28 
feet  deep  at  mean  low  water  from  deep  water,  in  Hampton  Roads,  to 
the  navy-yard.  Above  Fort  Norfolk  the  excavation  of  the  25-foot 
channel  was  to  be  carried  to  within  75  feet  of  the  pierhead  line  on 
both  sides  of  the  river,  while  below  that  point  the  contemplated  width 
varied  from  500  to  700  feet.  There  has  also  been  included  in  the 
project  the  excavation  of  an  area  of  56  acres  to  a  depth  of  25  feet 
at  mean  low  water  for  an  anchorage  at  the  mouth  of  the  Western 
Branch,  and  the  dredging  to  the  depth  of  28  feet  at  mean  low  water 
of  the  area  between  the  western  edge  of  the  main  channel  and  a  line 
76  feet  outside  of  the  established  pierhead  line  along  the  railroad 
docks  at  Pinner  Point.  The  cost  of  all  this  work  was  estimated  at 
$1,421,290.98. 

In  addition  to  the  above  work  $20,000  of  the  appropriation  for  the 
harbor  and  $30,000  of  emergency  funds  have  been  authorized  to  be 
expended  in  the  maintenance  of  the  channel  near  Sewall  Point. 

To  June  30,  1905,  $1,343,465.87  has  been  expended  for  work  of 
improvement  and  $26,281.84  additional  has  been  applied  to  main- 
tenance. All  of  the  projected  work  has  been  completed  with  the 
exception  of  a  part  of  the  dredging  in  the  Eastern  Branch,  at  Berkley 
flats,  and  in  the  section  between  the  Norfolk  and  Western  and 
Campostella  bridges,  and  the  area  in  front  of  the  railroad  docks  at 
Pinner  Point. 

On  June  30,  1905,  the  main  channel  of  the  harbor  is  available  for 
vessels  of  28  feet  draft  as  far  as  the  navy-yard,  which  is  located  about 
10  miles  from  deep  water  in  Hampton  Roads.  The  Eastern  Branch 
channel  is  available  for  vessels  drawing  22  feet  as  far  as  the  Norfolk 
and  Western  Railroad  bridge,  a  distance  of  1  mile,  and  for  vessels 
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of  15  feet  draft  as  far  as  the  Campostella  bridge,  about  2,800  feet 
farther. 

The  commerce  is  general  and  extensive  and  is  increasing  rapidly. 
In  the  calendar  year  1904  it  amounted  to  over  10,000,000  tons,  valued 
at  about  $800,000,000. 

It  is  expected  to  expend  the  funds  now  available  and  the  amount 
still  .to  he  provided  in  the  maintenance  of  the  exi  :ing  channels  and 
for  the  completion  of  the  project  in  the  following  order:  Dredging 
near  Pinner  Point,  in  the  Eastern  Branch,  and  at  Berkley  flats.  The 
completion  of  all  this  wok  is  considered  important. 

The  recent  increase  in  the  commerce  of  the  port  has  shown  the 
necessity  for  the  improvement  of  its  navigability. 

July  1,  1004,  balance  uuexi)en(led $21,050.55 

Aniouut  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40, 000.  00 

Amoiint  received  fi"oui  sales  of  property 1.61 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28.  ISKM 30,000. 00 

91, 052. 10 
June  30,  1905,  amount  exi)ende<I  during  fiscal  year,  for  maintenance 
of  Improvement <»26, 281.  84 

July  1,  im5,  balance  unexpended 64,770.32 

July  1,  1905,  outstaudinK  liabilities 2,670.92 

July  1,  190.5,  balance  available 62,099.40 

July  1.  1005,  amount  t-overed  by  uncompleted  contracts ,'.    21,029.33 

Amount  (estimated)  required  for  completion  of  existing  project 33,828.97 

(i)  Hospital  Point. — The  land  of  this  point  is  the  property  of  the 
United  States  and  is  a  part  of  the  grounds  used  by  the  Navy  Depart- 
ment as  a  site  for  a  hospital.  Just  off  from  the  wharf  on  the  point 
is  the  deep-water  channel  of  Norfolk  Harbor. 

The  project  for  this  work,  adopted  in  1902,  requires  the  cutting  off 
of  450  feet  of  the  point,  the  construction  of  a  sea  wall  and  wharf, 
and  the  dredging  of  the  area  on  both  sides  of  the  old  point.  The 
depth  to  he  secured  in  the  dredging  is  to  be  the  same  as  that  of  the 
harbor — 25  feet  at  mean  low  water.  The  estimated  cost  of  the  work 
is  $193,957,  all  of  which  has  been  appropriated. 

On  June  .30,  1905.  the  expenditures  had  amounted  to  $122,955.21, 
resulting  in  the  dredging  of  an  area  of  41  acres  to  a  depth  of  from 
20  to  25  feet  at  mean  low  water  and  the  construction  of  the  new 
sea  wall. 

Statements  in  the  previous  section  of  this  report  regarding  the 
character  and  volume  of  the  commerce  affected  by  the  improvement 
apply  equally  well  to  this  section.  The  tidal  range  and  state  of 
navigability  of  the  harbor  are  also  the  same. 

On  pages  1355  to  13f)4,  Annual  Report  for  1897,  full  details  of 
the  scope  of  the  project  for  this  improvement  will  be  found  with 
maps  explanatory  tliereof. 

The  unexpended  funds  will  probably  suffice  to  accomplish  all  the 
work  covered  by  the  project. 

o  Kx|)en(le<I  from  regular  appropriation  for  maintenance  In  current  fiscal  year, 
$17,054.41. 
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July  1,  19(M,  balance  unexiiencied $174,391.43 

June  30,  1005,  amount  expemle<l  during  fiscal  year,  for  works  of 
Improvement 103, 389. 64 

July  1,  1905,  balance  unexpended 71,001.79 

July  1,  1905,  outstanding  liabilities 5,050.26 

July  1,  1905,  balance  available 65,951.53 

July  1,  1905,  amount  covered  by  uncompleted  contracts 63, 662. 44 

(See  Appendix  L  1.) 

2.  Western  Branch  of  Elizabeth  River,  Virginia. — The  channel  of 
the  river,  when  the  project  for  improvement  was  adopted,  was  12  feet 
deep  at  mean  low  water  and  50  to  300  feet  wide. 

The  project  adopted  in  185)6  provided  for  obtaining,  by  dredging, 
a  channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from 
deep  water  in  Norfolk  Harbor  for  a  distance  of  about  1  mile,  at  an 
estimated  cost  of  $45,000. 

Up  to  June  30,  1905,  the  sum  of  $44,666.73  has  l)een  expended  on 
this  improvement,  the  result  being  the  completion  of  the  project. 

A  draft  of  20  feet  at  mean  low  water  can  now  be  carried  in  the 
improved  channel.    The  average  rise  and  fall  of  the  tide  is  2.7  feet. 

The  commerce  in  the  main  consists  of  manufactured  lumlwr  and 
farm  products,  and  had  increased  from  211,653  tons  in  1896  to 
1,383,105  tons  in  1901.  It  was  reported  for  the  calendar  year  1903  at 
1,225,709  tons,  and  for  1904  at  1,173,439  tons,  valued  at  $11,615,185. 

At  high  tide  the  river  is  navigable  for  a  distance  of  about  9  miles 
by  vessels  drawing  not  over  4  feet. 

The  channel  is  ample  in  depth,  but  it  may  be  necessary  to  widen  it 
in  the  near  future  to  provide  anchorage  space,  and  thus  relieve  the 
overcrowded  condition  of  the  area  in  Norfolk  Harbor  designated  for 
that  purpose. 

July  1.  1904,  balance  unexpended $:<;«.  27 

July  1,  1905,  balance  unexpended 33:1.27 

(See  Appendix  L  2.) 

S.  Hampton  Roadx,  Virginia. — Before  improvement  vessels  of  more 
than  25^  leet  draft  could  not  reach  Newport  News  on  account  of  the 
shoal  in  Hampton  Roads,  known  locally  as  Middle  Ground  bar. 

Under  an  item  in  the  act  of  June  13.  1902,  provision  was  made  for 
dredging  a  channel  through  the  Middle  Ground  bar  500  feet  in  width 
and  30  feet  in  depth  at  mean  low  water.  The  estimated  cost  of  the 
work  was  $225,000. 

On  June  30,  1905,  the  expenditures  for  the  work  had  amounted  to 
$223,371.42,  and  a  channel  of  the  required  dimensions  had  l)een  pro- 
vided and  still  exists.  Ves.sels  of  30  feet  draft  could  reach  Newport 
News,  Va.,  at  mean  low  water.    The  average  tidal  range  is  2.5  feet. 

The  commerce  at  the  inception  of  the  improvement  (1902)  was 
2,663,669  tons.  In  the  calendar  year  1904  it  amounted  to  4,208,781 
tons,  valued  at  $79,063,375.  For  reference  to  details  of  the  work  con- 
templated and  the  pjiblished  map  of  this  locality,  see  page  220  of  the 
Annual  Report  for  1904. 

Some  doubt  exists  as  to  the  stability  of  the  upper  end  of  the 
improved  channel,  as  the  ebb  tide  sweeps  across  it  nearly  perpendicu- 
larly, and  the  flood  tide  during  most  of  its  diiration  comes  in  through 
the  shoaler  channel  to  the  north  of  the  light-house.    It  is  probable, 
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therefore,  that  work  will  be  rec^uired  in  th^  near  future  for  the  main- 
tenance of  this  channel,  and  its  preservation  in  good  condition  is 
essential  to  the  commercial  interests. 

July  1,  1904,  balance  unexpended $112,551.90 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement , 110, 923.  32 

July  1,  1905,  balance  unexpended 1,628.58 

(See  Appendix  L  3.) 

4.  Nansemond  River,  Virginia. — The  original  channel  of  this 
stream  permitted  it  to  be  navigated  at  mean  low  water  by  vessels 
drawing  not  more  than  5  feet.  This  depth  was  increased  to  8  feet  at 
the  same  stage  of  tide,  under  appropriations  made  between  1873  and 
1878,  and  aggregating  $37,000. 

The  project  under  which  the  work  has  been  carried  on  until  re- 
cently was  adopted  August  11,  1888,  and  called  for  a  channel  100 
feet  wide  from  Suffolk,  the  head  of  navigation,  to  the  Western 
Branch,  while  from  the  latter  place  to  Town  Point  its  width  was  to 
vary  from  200  to  400  feet.  The  depth  to  be  obtained  throughout  was 
12  feet  at  mean  low  water.  This  improvement  was  estimated  to  cost 
$152,500. 

At  present  it  is  contemplated  to  provide  a  channel  only  80  feet  wide 
and  12  feet  deep  at  mean  low  water  between  Suffolk  and  Town 
Point,  which  is  deemed  ample  for  the  commerce  of  the  stream,  it 
having  lately  decreased  materially. 

The  expenditures  under  the  project  of  1888  and  its  modification 
have  amounted  to  $49,943.96  up  to  June  30,  1905,  of  w^hich  amount 
$9,266.85  has  been  applied  to  maintenance. 

The  channel  between  Suffolk  and  the  Western  Branch  has  been 
dredged  to  80  feet  in  width  and  12  feet  in  depth  at  mean  low  water, 
and  a  turning  basin  has  been  excavated  at  the  former  place. 

At  the  close  of  the  fiscal  vear  a  boat  drawing  11  feet  at  mean  low 
water  could  reach  Suffolk,  tlie  head  of  navigation,  18  miles  above  the 
mouth  of  the  river.  The  tidal  variations  are  about  3  feet  at  Town 
Point  and  3.8  feet  at  Suffolk. 

The  commerce  of  the  stream  consists  principally  of  lumber  and 
merchandise,  and  of  late  years  has  gradually  decreased.  In  1888 
it  is  reported  to  have  reached  nearly  110,000  tons,  while  for  the  last 
calendar  year  it  amounted  to  only  22,119  tons,  valued  at  $459,225. 

July  1,  1904,  balance  unexpended ffiS.  04 

July  1,  1905,  balance  unexpended 56.04 

.\mount  (estimated)  required  for  completion  of  existini?  project 10. 266.  85 

(See  Appendix  L  4.) 

f).  Pagan  River,  Virginia. — Originally  the  shoals  in  this  stream 
limited  the  draft  of  vessels  to  6^  reet  at  mean  low  water.  The  sum 
of  $10,000  was  expended  in  dredging  a  channel  60  feet  wide  and  8 
feet  deep  at  mean  low  water  through  three  shoals  between  the  mouth 
and  Smithfield,  Va.,  under  a  project  adopted  in  1880. 

The  project  upon  which  the  appropriation  in  the  act  of  June  13, 
1902,  was  based  contemplated  a  cnannel  80  feet  wide  and  8  feet  deep 
at  mean  low  water,  at  an  estimated  cost  of  $28,870.  The  act  of 
March  3,  1905,  authorized  the  expenditure  of  the  balance  remaining 
of  the  appropriation  of  1902  in  securing  a  channel  not  less  than  40 
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feet  wide  and  of  such  depth  as  might  be  obtained  without  exceeding 
said  balance.  In  the  project  submitted  under  the  above-cited  pro- 
vision of  law  it  was  stated  that  the  unexpended  balance  would  pro- 
vide such  a  channel  10  feet  in  depth  at  mean  low  water. 

Up  to  June  30,  1905,  the  expenditures  had  amounted  to  $867.90  for 
surveying  and  contingencies. 

There  is  now  a  narrow  and  crooked  channel  8  feet  in  depth.  The 
average  range  of  the  tide  is  2.6  feet.  The  head  of  navigation  is  at 
Smithfield,  Va.,  which  is  located  about  9  miles  above  the  mouth  of 
the  river. 

The  commerce  is  handled  by  numerous  small  schooners  and  sloops 
and  two  regular  steamers  and  consists  largely  of  peanuts  and  oysters. 
The  commerce  has  varied  from  year  to  year,  according  to  whether 
conditions  have  been  or  have  not  been  favorable  for  the  production 
of  peanuts  or  ovsters.  In  1901,  108,058  tons  of  freight  was  trans- 
ported; in  1902,"75,614  tons;  in  1903,  120,121  tons,  and  in  1904,  85,128 
tons,  the  latter  amount  being  valued  at  $6,651,300. 

July  1,  1904,  balance  unexpended $10,002. 10 

July  1,  1905,  balance  unexpended 10,002. 10 

(See  Appendix  L  5.) 

6.  Avpomattox  River,  Virginia. — (a)  Maintenance. — The  original 
channel  in  this  river  was  narrow  and  tortuous,  and  numerous  shoals 
prevented  vessels  drawing  more  than  6^  feet  from  navigating  it  at 
mean  high  water. 

The  original  project  was  adopted  in  1871  and  revised  in  1893. 
The  project  as  revised  covers  the  attainment  and  maintenance  of  a 
channel  80  feet  wide  and  12  feet  deep  at  mean  high  water  between 
Point  of  Rocks  and  Petersburg.  The  cost  of  providing  this  channel 
was  estimated  at  $473,920,  and  its  maintenance  at  $10,000  annually. 

On  June  30,  1905,  the  sum  of  $423,830  had  been  expended  toward 
the  improvement,  and  the  sum  oi  $27,762.83  for  maintenance. 

The  available  channel  depth  at  high  water  was,  at  the  close  of  the 
fiscal  year  1905,  about  9  feet  at  the  shoalest  point.  The  average  tide 
at  Point  of  Rocks  is  2.7  feet,  and  2.6  feet  at  the  town  of  Petersburg, 
the  head  of  navigation,  about  11^  miles  from  the  mouth  of  the  river. 

The  commerce  in  1888  amounted  to  30,626  tons;  for  the  calendar 
year  1903  it  amounted  to  103,628  tons,  slightly  greater  than  during 
the  previous  year,  and  in  the  calendar  year  1904  it  was  reported  at 
only  42,245  tons,  valued  at  $510,424. 

The  interests  of  commerce  require  that  the  work  contemplated 
under  the  project  should  be  completed  and  annually  maintained. 

July  1,  1904,  balance  unexpended $4.  70 

Amount  appropriated  by  river  and  harbor  act  approved  March  .3, 1905.  10, 000. 00 
Amount  allotted  from  appropriation  for  muintenauce  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 12, 000. 00 

22, 004.  70 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 599. 2.1 

July  1,  1905,  balance  unexpended 21,405.47 

July  1,  1905,  outstanding  liabilities 1,465.20 

July  1,  1905,  balance  available 19, 940. 27 

July  1,  1905,  amount  covered  by  uncompleted  contracts 8, 5.34. 80 

Amount  (estimated). required  for  completion  of  existing  project 48, 090. 00 
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(&)  At  Petershvrg. — ^The  project  for  the  work  contemplated  is 
not  to  provide  a  navigable  channel,  but  to  excavate  a  new  channel 
into  which  to  deflect  the  river,  and  thus  overcome  the  trouble  experi- 
enced by  the  deposit  of  sediment  in  the  navigable  channel  of  the  river 
in  the  neighbornood  of  Petersburg. 

The  project  for  this  work,  which  was  adopted  June  13,  1902,  con- 
templates the  excavation  to  mean  low  water  of  a  cut  from  200  to  300 
feet  wide  and  2J  miles  long,  and  the  diversion  of  the  river  into  the 
said  cut  by  means  of  a  dam  built  across  the  present  channel  at  the 
head  of  the  harbor  of  Petersburg,  and  includes  the  construction  of 
bridges  for  the  highways  and  railway  crossing  the  new  channel,  and 
other  incidental  work.  The  amount  authorized  for  the  work  is 
$200,000. 

At  the  close  of  the  fiscal  year  1905  the  sum  of  $29,658.35  had  been 
expended  in  connection  with  investigations,  plans  for  the  work  con- 
templated under  the  project,  the  acquirement  of  part  of  the  land 
needed,  and  the  construction  of  a  highway  bridge  across  the  line  of 
the  new  channel. 

The  commerce  to  l)e  affected  by  the  improvement  contemplated  is 
the  same  as  that  mentioned  in  the  preceding  section,  and  all  general 
statements  made  therein  apply  equally  well  to  this  section. 

July  1,  IJKM,  balance  unexiwnded $189,844.34 

June  .W,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  19, 502.  09 

July  1,  1905,  balance  unexpended 170,341.(8) 

July  a,  1905,  outstanding  liabilities 476.00 

July  1,  1905,  balance  available 169,865.65 

July  1,  1905,  amount  covered  by  unconipietetl  contracts 124,840.  52 

(See  Appendix  L  6.) 

7.  Ilarhor  at  Cafe  Charles  City,  Va. — ^The  harbor  proper  is  land- 
locked and  covers  an  area  of  10  acres,  and  it  and  the  exposed 
chaimels  leading  thereto  had,  Ijefore  the  beginning  of  work,  a  depth 
of  12  feet  at  mean  low  water.  The  project  was  adopted  in  1890  and 
n'quires  the  dredging  of  a  channel  through  Cherrystone  Inlet  and  bar 
200  feet  wide  and  1(5  feet  deep  at  mean  low  water,  the  dredgiiig  of  an 
entrance  channel  100  feet  wide  of  the  same  depth,  and  dredging  over 
the  entire  area  of  the  protected  and  inclosed  harbor  to  a  depth  of  14 
feet  at  mean  low  water.  Jetties  of  stone  were  to  be  constructed  for 
the  protection  of  the  channel  leading  into  the  basin.  This  work  was 
estimated  to  cost  $142,340. 

The  expenditures  to  June  30,  1905,  amounted  to  $75,027.48,  result- 
ing in  the  dredging  and  redredging  of  one-half  of  the  inner  harbor 
to  the  proper  depth  and  the  excavation  of  channels  of  the  required 
dimensions  through  the  inlet,  bar,  and  the  entrance  to  the  basin,  and 
the  construction  of  875  feet  of  the  north  jetty  and  232  feet  of  the 
south  jetty.  The  north  jetty  is  1,625  feet  in  length,  but  750  feet  of 
this  was  built  without  expense  to  the  United  States.  The  range  of 
the  tide  is  2.5  feet. 
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On  June  30,  1905,  a  vessel  drawing  12  feet  could  enter  the  harbor 
at  mean  low  water.  The  docks  within  the  landlocked  harbor  are 
about  3  miles  from  the  16-foot  contour  in  Chesapeake  Bay  at  Cherry- 
stone bar. 

The  commerce,  in  the  main,  consists  of  fertilizer,  produce,  miscel- 
laneous freight,  and  a  small  quantity  of  oysters  and  fish.  At  the 
inception  of  the  improvement  the  commerce  amounted  to  about 
400,000  tons  annually.  In  the  calendar  year  1904  it  amounted  to 
1,404,146  tons.  The  interests  of  commerce  demand  that  the  project 
should  be  completed  and  thereafter  maintained. 

July  1,  1904,  balance  unexpended $1.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  H,  1005.    25, 000. 00 

2.5,001.53 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     2ft.  01 

July  1,  1005,  balance  unexpended 24,072.52 

Amount  (estimated)  required  for  completion  of  existing  project 42, .340. 00 

(See  Appendix  L  7.) 

8.  Waterway  from  NorfoU',  Fff.,  to  the  sotindn  of  North  Carolina. — 
This  waterway  extends  from  Norfolk,  Va.,  via  the  Southern  Branch 
of  the  Elizabeth  River  to  Deep  Creek,  thence  through  the  Dismal 
Swamp  Canal  to  South  Mills,  N.  C,  and  from  the  latter  point 
through  Turners  Cut  to  the  Pasquotank  River  and  Albemarle  Sound, 
and  thence  to  Pamlico  Sound  by  Croatan  Sound. 

The  draft  which  could  be  carried  through  this  waterway  at  the  time 
of  the  adoption  of  the  project  for  improvement  was  limited  to  2J  feet 
at  mean  low  water,  owing  to  the  deterioration  of  the  Dismal  Swamp 
Canal,  which  originally  had  had  a  depth  of  about  6  feet. 

The  project,  adopted  March  3,  1899,  is  to  obtain  channels  in  Deep 
Creek  and  Turners  Cut  100  feet  wide  and  10  feet  deep,  and  through 
a  shoal  in  the  Pasquotank  River  near  Shipyard  bar  a  channel  of  the 
same  dimensions,  and  to  dredge  a  channel  12  feet  deep  at  mean  low 
water  and  200  feet  wide  through  a  bar  near  Croatan  light  in  Croatan 
Sound.  It  also  covered  the  placing  of  sheet  piling  where  neces.sary 
for  the  protection  of  the  banks  in  Turners  Cut.  The  cost  of  this 
work  was  estimated  at  $274,310. 

To  the  close  of  the  fiscal  year  1905,  the  sum  of  $253,310.88  has  been 
expended,  of  which  amount  $2,114.42  was  applied  to  maintenance. 

The  dredging  contemplated  at  all  the  localities  had  been  performed 
and  the  sheet  piling  erected  in  Turners  Cut. 

On  June  30, 1905,  ves-sels  drawing  10  feet  of  water  can,  at  mean  low 
water,  navigate  from  Norfolk,  Va.,  through  all  sections  of  the  route 
which  have  been  improved  by  the  United  States.  The  canal,  which 
extends  from  Deep  Creek  to  South  Mills,  is  maintained  at  the  expense 
of  a  private  corporation  which  tries  to  keep  it  available  for  vessels 
of  10  feet  draft,  but  on  June  30, 1905,  the  limiting  depth  for  the  entire 
route  was  only  9  feet,  owing  to  the  existence  of  shoal  places  in  the 
canal.  Deep  Creek  is  the  only  tidal  portion  of  the  improvement,  and 
there  the  rise  and  fall  averages  3  feet;  in  the  other  sections  the  water 
level  chan^  according  to  the  direction  and  velocity  of  the  wind. 
The  route  is  about  67  miles  in  length. 
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The  commerce  of  the  route  in  1902  was  valued  at  $2,502,161,  at 
$2,634,590  in  1903,  and  at  $2,880,087  in  1904. 

No  work  is  now  necessary  for  navigation,  except  possibly  some 
cutting  away  of  the  points  of  abrupt  bends  in  the  Pasquotank  River, 
North  Carolina,  and  the  work  required  almost  annually  in  removing 
logs  and  other  obstructions  from  the  channel. 

July  1,  1904,  balance  unexpended $2,486.81 

Amount  appropriated  by  river  and  barber  act  approved  Marcb  3. 1005.      3, 000. 00 

5,486.81 
June  30,  1905,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 927.69 

July  1,  1905,  balance  unexpended 4.559.12 

(See  Appendix  L  8.) 

9.  Inland  water  route  from  Norfolk,  Fa.,  to  Albemarle  Sound, 
North  Carolina,  through  Currituck  Sound. — This  route  extends  from 
Norfolk,  Va.,  to  Albemarle  Sound,  via  the  Southern  Branch  of  the 
Elizabetii  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
River,  Currituck  Sound,  Coanjock  Bay,  North  Carolina  Cut,  ana 
North  River.  The  canal  and  cut  mentioned  are  now  controlled  by  a 
private  corporation. 

This  route  had  a  good  6-foot  mean  low-water  channel,  but  naviga- 
tion was  obstructed  by  snags,  sunken  logs,  and  overhanging  trees. 
Sharp  bends  added  to  the  other  difficulties  of  navigation.  Until  the 
act  oi  September  19,  1890,  the  work  of  improvement  was  carried  on 
under  several  separate  projects.  They  were  consolidated  in  one  item 
in  that  act. 

The  present  project,  adopted  September  19,  1890,  provides  for  ob- 
taining a  channel  80  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  whole  extent  of  the  waterway  to  be  improved  bv  the 
United  States,  at  an  estimated  cost  of  $306,667.08.  Previous  to  this 
$240,169.69  had  been  expended  on  the  separate  projects,  and  since 
then  to  June  30,  1905,  the  sum  of  $70,396.20  has  been  expended,  of 
which  latter  amount  $20,109.20  was  used  for  maintenance  by  dredg- 
ing and  removing  sunken  logs. 

The  channels  through  the  various  portions  of  the  route  are  now 
from  60  to  80  feet  wide  and  have  a  dei)tli  of  9  feet  at  mean  low  water. 
The  draft  of  ves.sels  which  can  pass  through  the  route  at  moan  low 
water  on  June  30,  1905.  is  9  feet.     The  route  is  about  67  miles  long. 

There  is  no  lunar  tide  in  any  portion  of  the  route,  except  in  the 
Southern  Branch  of  the  Elizabeth  River,  where  the  average  rise  and 
fall  is  2.7  feet.  In  the  other  sections  the  water  level  varies  according 
to  the  velocity  and  direction  of  the  wind,  for  which  an  allowance  of 
0.5  foot  is  made,  but  severe  storms  may  cause  an  elevation  or  depres- 
sion of  2  feet  or  more. 

The  commerce  has  varied  considerably  since  the  route  was  opened 
to  navigation.  The  highest  reported  was  for  the  calendar  year  1890, 
when  it  amounted  to  403,111  tons.  For  the  calendar  year  1903  it 
was  given  at  203,812  tons,  and  for  1904  at  144,041  tons,  the  lowest 
amount  ever  reported. 

Some  work  is  now  required  by  the  interests  of  navigation  in  dredg- 
ing a  number  of  shoals  that  exist  in  this  route.  Considerable  diffi- 
culty is  experienced  in  keeping  the  waterway  free  from  sunken  logs 
dropped  from  rafts,  due  to  the  improper  construction  of  these  rafts. 
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July  1,  1904,  balance  unexpended $2,939.32 

Amount  appropriated  by  river  and  barber  act  approved  Marcb  3,1905.     22, 000. 00 
Amount  received  from  sale  of  prbperty 100.00 

25, 039. 32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of   Improvement 2, 935. 52 

July  1,  1905,  balance  unexpended -   22,103.80 

(See  Appendix  L  9.) 

10.  Perquimans  River,  North  Carolina. — In  the  lower  river  the 
channel  is  wide,  but  navigation  is  obstructed  by  numerous  stumps 
just  below  the  town  of  Hertford,  X.  C,  which  limits  the  draft  of 
vessels  to  7  feet.  The  channel  of  the  upper  river,  or  above  Hertford, 
is  available  for  vessels  of  the  same  draft  as  the  lower  .part.  Near  the 
head  of  navigation  the  bends  are  very  abrupt  and  the  channel  is  very 
narrow. 

The  first  appropriation  for  the  Perquimans  River  was  made  in 
1876,  and  was  based  on  a  project  to  provide  a  channel  200  feet  wide 
with  a  depth  of  9^  feet  at  mean  low  water  through  a  stumpy  reach 
near  Hertford,  N.  C,  and  the  amount  provided  ($2,500)  was  ex- 
pended in  obtaining  said  channel,  which  was  completed  in  1877. 

The  present  project,  adopted  by  Congress  March  3,  1905,  is  to  pro- 
vide a  channel  200  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  stumpy  reach  about  800  feet  below  Hertford,  N.  C,  at  an 
estimated  cost  of  $11,250. 

To  June  30,  1905,  $34.75  had  been  expended  for  printing  and  con- 
tingencies. At  the  close  of  the  fiscal  year  a  contract  to  cover  all  the 
work  under  the  project  had  been  authorized. 

There  is  no  lunar  tide  in  the  river,  the  level  of  the  surface  of  the 
water  varying  according  to  the  direction  and  velocity  of  the  wind. 
The  average  difference  in  elevation  is  about  one-half  foot,  but  storms 
may  cause  a  difference  of  as  much  as  2  feet  or  more.  The  head  of 
navigation  is  at  Newby's  bridge,  about  26  miles  from  the  mouth  of 
the  river. 

An  estimate  in  1902  placed  the  commerce  at  about  36,000  tons, 
valued  at  $400,000.  For  the  calendar  year  1904  it  is  estimated  to 
have  amounted  to  38,300  tons,  valued  at  $548,000.  The  principal 
items  of  freight  transported  were  farm  products,  general  merchan- 
dise, lumber,  and  logs. 

Keports  upon  preliminary  examinations  of  this  stream  may  be 
found  on  page  361  of  Part  1  of  the  Annual  Report  for  1876,  pages 
1045  and  1046  of  Part  2  of  the  Annual  Report  for  1885,  and  pages 
1380  to  1386  of  Part  2  of  the  Annual  Report  for  1904.  For  map  see 
House  Document  No.  302,  Fifty-eighth  Congress,  second  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  .3, 1905-  $11, 250.  00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    34. 75 

July  1,  1905,  balance  unexpended . 11,215.25 

(See  Appendix  L  10.) 

11.  Edenton  Bay,  North  Carolina. — Before  improvement  a  shoal 
obstructed  navigation.  The  minimum  depth  was  6J  feet  at  mean 
low  water. 
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During  the  years  1878  and  1879  a  channel  100  feet  wide  and  9  feet 
deep  at  mean  low  water  was  provided,  at  a  cost  of  $5,000. 

The  present  project  was  adopted  in  1884  and  covers  the  dredging  of 
a  channel  150  to  200  feet  wide  and  9  feet  deep  at  mean  low  water 
and  providing  a  turning  basin  of  the  same  depth  12  acres  in  area. 
The  cost  was  estimated  at  $18,000,  all  of  which  has  been  appropriated. 

At  the  close  of  the  fiscal  year  ending  June  30,  1905,  the  sum  of 
$17,779.37  has  been  expended  in  providing  a  channef  in  the  bay  150 
to  200  feet  wide,  with  a  depth  of  9  feet  at  mean  low  water,  and  the 
projected  turning  basin  has  been  dredged  to  the  same  depth  over  an 
area  of  9^  acres. 

A  boat  drawing  8^  feet  can  now  enter  the  bay  at  mean  low  water. 
There  is  only  a  slight  difference  in  the  ordinary  water  level,  which 
varies  according^  to  the  force  and  direction  of  the  wind. 

In  1898  the  commerce  amounted  to  160,109  tons.  It  was  slightly 
less  in  the  calendar  year  1902,  having  amounted  to  149,246  tons.     In 

1903  it  is  reported  at  180,520  tons,  and  for  1904,  137,172  tons. 

The  head  of  navigation  on  this  bay  is  Edenton,  a  distance  of  about 
2  miles  from  deep  water  in  Albemarle  Sound. 
No  additional  work  is  now  considered  necessary. 

July  1,  1004,  balance  unexpendeO $220.  G3 

July  1,  1905,  balance  une.xpcnded 220.63 

(See  Appendix  L  11.) 

12.  Roanoke  River,  North  Carolina. — Originally  the  navigable  chan- 
nel to  Indian  Highland  bar,  67  miles  above  the  mouth,  was  10  feet 
deep  at  mean  low  water,  and  thence  to  the  town  of  Weldon,  which  is 
129  miles  from  the  mouth,  the  minimum  depth  was  2^  feet  at  the  same 
stage. 

The  project  adopted  in  1871  contemplates  a  channel  with  a  least 
width  of  50  feet  from  Hamilton  to  Weldon,  5  feet  deep  at  mean  low 
water,  and  the  removal  in  the  lower  portion  of  the  river,  below  the 
former  point,  of  such  obstructions  as  may  be  neces.sary  to  accommo- 
date vessels  navigating  the  North  Carolina  sounds.  The  estimated 
cost  of  the  work  was  $269,000. 

The  expenditures  to  June  30,  1905,  amounted  to  $228,690.23,  with 
which  the  channel  obstructions  were  removed  and  a  channel  depth 
of  4  feet  at  mean  low  water  over  the  projected  width  pro\ided 
between  Hamilton  and  Weldon.  On  June  30, 1905,  veasels  drawing  10 
feet  can  go  as  far  as  Hamilton,  and  beyond  that  point  to  within  a 
short  distance  of  Weldon  4  feet  can  be  carried  at  mean  low  water. 
The  upper  river  is  subject  to  heavy  freshets,  which  cause  the  only 
variation  in  the  level  of  the  water  surface. 

The  commerce  has  varied  considerably  since  the  improvement  was 
undertaken,  the  maximum  amount  of  freight  transported  having  been 
in  1891,  when  it  was  376,181  tons.  For  the  calendar  year  1902  it 
amounted  to  163,564  tons;  in  1903, 115,875  tons.    In  the  calendar  year 

1904  it  was  reported  at  32,790  tons,  valued  at  $209,000. 

The  head  of  navigation  is  at  Weldon,  N.  C,  which  is  129  miles 
above  the  mouth  of  the  river. 
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July  1,  1904,  balaoce  unexpended $5,826.63 

Amount  tijipropriated  by  river  and  harbor  act  approved  March  3, 1905.     10,  000. 00 
Amount  received  from  sale  of  property 13.75 

•  16,840.38 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 

improvement 5, 178.  86 

July  1,  1905,  balance  unexpended 10, 061. 52 

July  1,  1905,  outstanding  liabilities 446.00 

July  1,  1905,  balance  available 10, 215.  52 

Amount  (estimated)  required  for  completion  of  existing  project :._    31,000.00 

(See  Appendix  L  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, —  Wreck  of  schooner  J.  B.  Taylor. — Tne  wreck  of  this 
vessel  lies  in  the  Appomattox  River,  Virginia,  in  6  feet  of  water  at 
mean  high  tide,  about  6  mifes  below  Petersburg,  Va.  Its  removal  was 
authorized  June  5, 1905. 

Proposals  have  been  invited  for  the  work  of  removal. 

(See  Appendix  L  13.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  R.  P.  Johnston,  Corps  of 
Engineers,  to  May  5,  1905 ;  in  -the  temporary  charge  of  Capt.  E. 
Eveleth  Winslow,  Corps  of  Engineers,  from  May  5,  1905,  to  June 
30, 1905,  when  Captain  Johnston  resumed  charge.  Division  engineer, 
Lieut.  Col.  James  B.  Quinn,  Corps  of  Engineers. 

1.  Seiippemong  River,  North  CaroUn^i. — From  the  mouth  to 
Columbia  is  5  miles;  to  Spruill's  bridge,  23  miles. 

Before  work  was  commenced  on  the  river  there  was  only  about  5 
feet  over  the  bar  at  its  mouth.  The  upper  portion  was  obstructed 
by  logs,  snags,  stumps,  overhanging  growth,  and  abrupt  bends,  per- 
mitting navigation  by  small  ves.sels  only. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar,  make 
cut-offs  at  sharp  bends,  and  remove  obstructions  so  as  to  obtain  a 
channel  60  feet  wide  and  9  feet  deep  at  low  water  up  to  Spruill's 
bridge.    Prior  to  1902  $8,000  had  lieen  expended. . 

The  present  project,  adopted  by  act  of  June  13,  1902,  provides  for 
dredging  a  channel  3,400  feet  long,  150  feet  wide,  and  9  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  the  river,  at  a  cost  of 
$14,000. 

The  amount  expended  on  present  project  for  improvement  up  to 
June  30, 1905,  was  $9,967.04.  None  of  this  was  for  maintenance,  but 
of  the  sum  spent  during  the  fiscal  year  1904,  $1,869.08  was  for  the 
construction  of  new  plant,  repairs  to  old  plant,  superintendence,  etc. 

"When  active  worn  ceased  in  1903  the  condition  was  a  channel  90 
feet  wide  with  a  least  depth  of  9  feet  at  mean  low  water  across  the  bar 
at  the  mouth  of  the  river ;  thence  to  Cross  Landing,  14  miles  above,  a 
good  open  channel  of  7  feet  at  mean  low  water,  tree  from  obstacles ; 
thence  to  Spruill's  bridge,  9  miles  farther,  7  feet  at  mean  low  water 
could  be  carried,  but  the  river  in  many  places  was  narrow  and 
crooked  and  obstructed  by  overhanging  trees  on  banks  and  by  logs 
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and  snags  in  channel.  Some  deterioration  of  the  channel  has  doubt- 
less taken  place  since  that  date,  though  none  has  been  reported. 

This  is  a  nontidal  stream  with  jio  slope,  the  oscillations  of  the  sur- 
face being  controlled  by  the  winds.  • 

Spruill  s  bridge,  23  miles  from  its  mouth,  is  the  head  of  navigation, 
to  which  point  7  feet  can  be  carried  at  mean  low  water. 

The  commerce  for  1904  amounted  to  51,473  tons,  valued  at  approxi- 
mately $2,539,259,  an  increase  of  5,260  tons  over  last  year.  It  con- 
sisted principally  of  lumber,  timber,  cotton,  and  other  farm  products. 

The  additional  work  proposed  with  the  balance  on  hand  is  the 
widening  of  .the  cut  across  the  mouth  of  the  river  to  the  project  width 
and  restoring  any  deterioration  existing  in  the  present  cut. 

References:  The  adopted  project  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  page  1543. 

July  1,  1904,  balance  unexpended $32.  96 

Amount  appropriated  by  river  and  harlMir  act  approved  March  3, 1905.       5, 000.  00 

July  1,  1905,  balance  unexpended 5,032.96 

(See  Appendix  Ml.) 

2.  Ocracoke  Inlet,  North  Carolina. — Report  of  Chief  of  Engineers  . 
for  1904  gives  condition  of  this  improvement  up  to  the  ces.sation  of 
work. 

Section  7  of  the  river  and  harbor  act  approved  March  3,  1905,  re- 
quired that  the  unexpended  balance  in  hand  to  the  credit  of  this 
improvement  be  returned  to  the  Treasury. 

The  money  expended  during  the  year  ($90.97)  was  to  defray  the 
expenses  of  an  inspection  made  by  the  district  engineer  in  November, 
1904. 

July  1,  1904,  balance  unexpended ; $8,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    90. 97 


June  .SO,  1905,  covered  into  surplus  fund,  United  States  Treasury 7, 909.  03 

S.  Fishing  Creek,  North  Carolina. — When  improvement  began  the' 
stream  was  badly  obstructed  by  masses  of  fallen  timber,  overhanging 
trees  on  banks,  logs  and.  snags  in  channel,  and  was  navigable  by  rafts 
only  a  few  miles  above  the  mouth. 

The  original  project  of  1889  was  to  clear  the  stream  of  logs,  snags, 
trees,  etc.,  up  to  Bellamy's  mill.  It  was  amended  in  1896  to  limit 
the  work  to  that  part  below  the  Wilmington  and  Weldon  Railroad 
bridge,  and  completed  in  1901.  The  sum  of  $22,715.10  was  spent  on 
this  project. 

The  project  for  improvement  having  been  completed,  there  is  now 
no  project  except  for  restoration  or  maintenance. 

Amount  expended  on  present  project,  for  maintenance,  $1,991.52. 

Results:  The  stream  has  been  cleared  of  obstructions  to  the  Wil- 
mington and  Weldon  Railroad  bridge,  but  it  is  not  navigable  above 
Beech  Swamp  on  account  of  its  tortuous  course  and  rapid  current. 
Below  that  point  it  is  navigable  during  the  higher  stages  about 
eight  months  annually. 

The  extreme  lower  end  of  the  stream  is  in  good  condition.  It  is 
reported  by  those  interested  in  its  navigation  to  be  in  poor  condition 
from  the  third  mile  post  to  Beech  Swamp,  being  badly  obstiiicted  by 
fallen  trees,  logs,  and  snags.    Between  Beech  Swamp  and  the  railroail 
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bridge  the  condition  of  the  stream  is  unknown,  but  it  is  presumably 
b«d.  The  owners  of  the  vessels  navigating  this  stream  report  that 
there  are  so  many  obstructions  that  it  is  unsafe  to  navigate  unless  the 
water  is  at  least  2  feet  higher  than  the  stages  at  which  it  was  safe  to 
navigate  just  after  the  stream  had  been  cleared  out. 

The  present  head  of  navigation  is  Beech  Swamp,  17.5  miles  from 
its  mouth,  to  which  about  2  feet  can  be  carried  during  about  three 
mraths  of  the  year. 

The  water  surface  varies  from  a  minimum  depth  of  6  inches  at  low 
water  to  10  feet  during  the  high  freshet  stages. 

The  comnierce  for  1904  amounted  to  1,806  tons,  valued  at  approxi- 
mately $26,165,  a  loss  of  2,862 J  tons  over  the  previous  year;  it  con- 
<asted  principally  of  cotton  seed,  timber,  fertilizers,  and  peanuts. 
Additional  work  proposed  with  balance  available  is  the  maintenance 
of  the  natural  channel  as  far  as  Beech  Swamp. 

Keferences :  Annual  Reports  for  1890,  page  1179 ;  1893,  page  1377 ; 
1900.  page  1796. 

Jnly  1,  19M,  ttalance  nnexpended |.'500. 14 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  500. 00 

1. 000.  14 
June  %.  1905,  amount  expended  during  fiscal  year,  'or  maintenance 
of   improvement 4.56.10 

July  1, 1905,  balance  unexpended 54.3.  38 

Ju^  1,  1905,  outstanding  liabilities 9. 08 

Jnly  I,  19r«,  balance  aTallable.. .„  534.30 

(See  Appendix  M  2.) 

4-  Pamlico  and  Tar  rivers,  North  Carolina. — (One  river,  called  tho 
Pamlico,  below  Washington,  N.  C.,  and  the  Tar,  above  that  point.) 
Distance  from  Washington  to  Greenville,  22  miles;  to  Tarboro,  49 
miles;  to  Fishing  Creek,  56  miles;  to  Little  Falls,  88  miles;  to 
Rocky  Mount,  89  miles. 

Prior  to  its  improvement,  which  was  begun  in  1876,  the  stream 
below  Washington  was  obstructed  by  war  blockades,  sunken  logs, 
snags,  stumps,  and  sand  shoaLs. 

The  governing  low-water  depths  were  5  feet  to  Washington  and 
perhaps  1  foot  to  Tarboro,  the  navigation  to  which  place  was  practica- 
ole  during  freshet  stages  only.  Arout  3  feet  could  be  carried  to  Tar- 
boro during  about  eight  flush-water  months  per  vear. 

The  original  project  for  the  improvement  of  the  river  below  Wash- 
ington is  that  submitted  in  December,  1875  (Report  Chief  of  En- 
gineers. 1876,  p.  361),  and  adopted  by  Congress  in  August,  1876, 
to  provide  9  feet  at  low  watet  from  Washington  to  its  mouth  by 
(hedging  and  the  removal  of  piles  and  obstructions  at  an  estimated 
cost  of  $28,050.  In  the  project  proper  the  proposed  draft  to  be  pro- 
vided was  not  specified,  but  work  under  the  project  was  devoted  to 
swnring  9  feet  at  mean  low  water. 

Under  this  project  the  sum  of  $18,000  was  appropriated,  of  which 
^11,877.12  was  expended ;  the  remainder,  $122.88,  was  transferred  to 
the  improvement  of  the  Pamlico  and  Tar  rivers,  when  the  improve- 
ments were  combined  in  1880. 
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The  Tar  River  (that  portion  of  the  stream  above  Washington), 
prior  to  improvement,  was  obstructed  by  sunken  logs,  piles,  wrecks, 
stumps,  snags,  and  trees  in  the  channel,  and  overhanging  trees  along 
its  banks. 

The  original  project  for  this  portion  of  the  stream  was  that  of  1879 
(Report  Chief  of  Engineers,  18<9,  p.  700)  for  the  removal  of  obstruc- 
tions between  Washington  and  Tarboro  at  an  estimated  cost  of 
$10,000.  An  appropriation  of  $3,000  was  made  for  this  purpose  in 
1879,  of  which  $2,867.27  was  expended,  leaving  a  balance  of  $132.73, 
which  was  transferred  to  the  joint  improvement. 

Prior  to  the  consolidation  of  these  two  improvements  there  had 
been  expended  under  the  above  projects  $20,744.39.  To  June  30, 1888, 
iS37,031.94  had  been  expended  on  the  consolidated  project,  to  which 
add  the  aggregate  amount  expended  on  the  single  projects,  $20,744.39, 
which  makes  the  total  amoimt  expended  for  the  improvement  of  this 
stream  $57,776.33.  The  total  final  estimate  for  the  project  submitted 
in  1888  was  $76,000. 

In  1889  the  project  was  extended  to  clear  the  natural  channel  above 
Tarboro,  34  miles  to  Little  -Falls,  and  the  estimate  was  increased 
$16,200,  making  the  total  estimate  $92,200. 

The  present  project  is  that  of  1875  (for  Pamlico  River),  and  of 
1879  and  1889  (for  Tar  River),  somewhat  modified  to  secure  a  chan- 
nel 100  feet  wide  and  9  feet  deep  at  mean  low  water  to  Washington; 
thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for  22 
miles  farther  to  Greenville;  thence  a  channel  60  feet  wide  and  20 
inches  deep  at  low  water  for  26  miles  farther  to  Tarboro ;  thence  to 
keep  clear  of  obstructions  the  natural  channel  34  miles  farther  to 
Little  Falls,  2  miles  below  Rocky  Mount,  N.  C. 
Amount  expended  on  previous  projects  prior  to  1876 $10,000.00 

Amount  expended  on  present  projeet.  for  Improvement 134, 495. 57 

Amount  expended  on  present  project  for  maintenance 19,05,5.52 

153, 551. 09 

Dredging  in  the  channel  below  Washington  was  carried  on  during 
the  jfiscal  year,  resulting  in  a  cut  33J  feet  wide,  5,060  feet  long,  9  feet 
deep,  extending  from  the  second  angle  in  the  cut  downstream,  and 
widening  to  100  feet  the  cut  of  the  previous  year.  From  the  end  of 
tJiis  cut  the  dredging  was  extended  down  the  river  for  2,050  feet,  100 
feet  wide,  and  9  feet  deep  at  mean  low  water.  Below  this  point  the 
dredging  was  extended  820  feet,  66f  feet  wide,  and  9  feet  deep  at 
mean  low  water  on  the  south  side  of  the  channel. 

Snagging  was  carried  on  and  the  stream  was  cleared  of  stumps, 
logs,  trees,  etc.,  at  a  total  cost  for  both  dredging  and  snagging  of 
$7,757.49. 

The  controlling  depth  to  Washington  is  8.5  feet  at  mean  low  water ; 
thence  to  Greenville,  22  miles,  2.5  feet  can  be  carried  at  mean  low 
water.  Above  this  point  the  river  is  navigable  only  during  the 
freshet  stages,  of  variable  duration,  extendmg  over  six  to  eight 
months  of  the  year. 

The  stream  is  nontidal.  Below  Washington  the  only  surface  vari- 
ations of  importance  are  due  to  the  wind,  with  an  extreme  range  of  3 
feet  under  normal  conditions;  long  protracted  easterly  or  westerly 
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winds  sometimes  cause  variations  of  7  or  8  feet.  The  variations  of 
the  upper  portion  of  the  river  are  affected  by  freshets  only.   ' 

The  head  of  navigation  is  Dunbar's  bridge,  108  miles  from  the 
mouth. 

The  commerce  for  the  year  1904  amounted  to  514,401  tons,  vahied 
at  approximately  $17,04 i3J03..')0,  a  decrease  since  the  previous  year  of 
330,976  tons.  It  consistt^d  principally  of  cotton,  cotton-seed  produc- 
tions, grains,  potatoes,  wood,  timber,  lumber,  fertilizers,  machinery, 
general  merchandise,  etc. 

The  tendency  of  the  improvement  is  to  keep  down  freight  rates?. 

References:  History  and  maps.  Annual  Reports,  1890,  page  1114; 
1891,  page  1347;  1896,  pages  161  and  1101. 

Examinations  and  surveys:  Annual  Reports,  1873,  page  555;  1879, 
page  700;  1891,  page  1429;  1895,  page  1365;  1897,  page  1425. 

July  1,  1904,  balauoe  unexpended $J>.  (KkS.  9,^) 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  8, 000. 00 
Ueceired  from  sales 123. 10 

17, 182. 05 
June  30,  1905,  amount  expended  durinK  flscal  year : 

For  works  of  improvement $8,006.43 

For  maintenance  of  Improvement 1,  or>4. 00 

9,  060.  49 

July  1,  1905,  balance  unexpended 8.121.56 

July  1,  1905,  outstanding  liabilities 350.  84 

July  1,  1905,  balance  available '- 7,  770.  72 

(See  Appendix  M  3.) 

5.  Contentnia  Creek,  North  Carolina. — Distance  from  the  mouth 
to  Snowhill,  31^  miles;  Speight's  bridge,  50^  miles;  Stantonsburg, 
63  miles. 

Previous  to  improvement  this  stream  was  obstructed  throughout 
its  entire  length  by  fallen  timber,  sand  shoals,  and  overhanging 
growth,  and  was  navigable  for  shallow-draft  craft  during  only  the 
higher  freshet  stages  of  alwut  three  to  six  months  of  the  year. 

The  original  project  of  1881  was  to  clear  the  stream  of  these  ob- 
structions, so  as  to  obtain  from  its  mouth  to  Stantonsburg,  63  miles, 
a  depth  of  not  less  than  3  feet  during  the  higher  stages,  abotit  nine 
months  of  the  year,  at  a  cost  estimated  in  1888  at  $77,500. 

The  project"  of  1881  as  extended  in  1894  included  maintenance 
below  Snowhill,  and  was  again  extended  in  1899  to  include  main- 
tenance from  Stantonsburg  to  the  mouth.  This  constitutes  the  exist- 
ing project. 

Amount  expended  up  to  June  30,  1905 : 

For  improvement ?64,  394. .')() 

For  maintenance 7,  'ATI.  01 

Total 71,  760.  ,'>7 

At  the  close  of  the  fiscal  year  1905  the  creek  between  its  mouth  and 
Snowhill  was  in  fair  conliition  and  could  be  navigated  by  boats 
drawing  3  to  4  feet  during  six  months  of  the  year,  depending  upon 
the  rainfall.  Snowhill,  3U  miles  from  its  mouth,  is  practically  the 
head  of  navigation,  although  during  the  higher  stages  of  water  boats 
can  ascend  the  stream  to  Speight's  bridge,  50J  miles  from  its  mouth. 
The  portion  of  the  stream  between  Snowhill  and  Sjjeight's  bridge 
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has  been  partially  resnagged.  since  it  was  originally  cleared  of  obstruc- 
tions, bQt  no  boat  has  ascended  the  stream  above  Snowhill  since  the 
resnagging. 

No  further  work  except  maintenance  is  now  proposed. 

The  commerce  for  the  year  IQOt  amounted  to  15,010  tons,  valued 
at  approximateh'^  $832,150,  an  increase  of  1,168  tons  over  the  previ- 
ous vear.  It  consisted  principally  of  cotton,  cotton-seed  meal,  timber, 
lumber,  fertilizer,  general  merchandise,  etc. 

References:  Annual  Reports,  1881,  page  1009;  1890.  page  1118; 
1896,  page  1103. 

.Tuly  1.  1004,  balance  unexjieiulea 1102.23 

Amount  approjjriated  by  river  and  harbor  act  approved  March  3, 1905.  1, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 .500.  00 

1. 602. 23 
June  30,  1905.  amount  «x|)ended  during  fiscal  year,  for  maintenance 
of  improvement ■ 368.80 

July  1.  190.5,  balance  unexpendetl 1, 2.S3. 43 

(See  Appendix  M  4.) 

6.  Neuse  and  Trent  rirers,  North  Carolina. — (a)  Neuse  River. — 
Distance  from  Newbern  to  Contentnia  Creek,  32  miles;  to  Kinston, 
.50  miles;  to  Whitehall,  74  miles;  to  Goldsboro  (Wilmington  and 
Weldon  Railroad  bridge),  94  miles;  to  Smithfield,  1.50  miles. 

There  is  considerable  uncertainty  as  to  the  conditions  existing 
prior  to  1878,  when  improvement  by  the  Government  was  begun.  In 
the  report  of  a  survey  made  in  1871  by  William  Popp,  assistant  engi- 
neer, it  was  stated  that  "  the  governing  depth  of  water  in  the  chan- 
nel from  Goldsboro  to  Kinston  is  4^  feet,  l)elow  Kinston  5  feet."  In 
Ihe  report  of  an  examination  by  S.  T.  Abert  in  1875  (Report  Chief 
of  Engineers,  1876,  p.  363),  it  was  stated  that  "  the  present  low- water 
depth  above  Kinston  is  about  3  feet,  and  4  feet  of  water  (or  5)  can 
be  carried  to  Newbern  at  the  same  stage."  It  is  known  that  before 
the  civil  war,  and  probably  for  sometime  afterwards,  light-draft 
steamers  made  more  or  less  regular  trips  as  high  up  as  Smithfield. 
It  is  very  doubtful,  however,  whether  the  depths  above  referred  to 
ever  actually  existed  at  low  water,  for  the  report  of  1879  (Report 
Chief  of  Engineers,  p.  707)  sj)eaks  of  a  bar  near  Kinston  on  which 
only  18  inches  was  found  at  low  water,  and  there  are  manv  other  evi- 
dences that  the  earlier  statements  were  too  favorable.  The  channel 
is  known  to  have  l)een  obstructed  by  wrecks,  snags,  logs,  and  trees, 
and  also  by  blockades  built  both  above  and  below  Newbern  during  the 
civil  war. 

The  original  project  of  1871,  as  extended  in  1878-79  and  1880  and 
continued  to  date,  provides  for  an  8-foot  navigation  up  to  Newbern 
during  the  entire  year.  4  feet  to  Kinston,  and  during  nine  months  of 
the  year  3  feet  to  Smithfield,  by  the  removal  of  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  estimated  cost  of  $374,000 ; 
extended  in  1902  to  include  dredging  a  channel  300  feet  wide  below 
Newbern  and  200  feet  wide  to  Newborn,  to  a  depth  of  8  feet  at  dead 
low  water,  at  an  estimated  additional  cost  of  $59,081.25.  This  esti- 
mate has,  since  its  adoption  above  retnted,  been  reduced  to  $24,000. 

In  1902  the  improvement  of  this  river  was  combined  with  that  of 
Trent,  under  a  joint  appropriation  of  $20,000  for  the  two  rivers. 
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Amount  expended  on  the  foregoing  projects  to  June  30,  1905 : 

For  Improvement $312,953.48 

For  maintenance 10, 857. 97 

Total  323, 811. 45 

All  war  blockades  have  Ijcen  cleared  away,  and  the  natural  channel 
has  been  cleared  to  Smithfield.  150  miles  above  Newbern.  No  attempt 
has  been  made  to  maintain  the  stream  above  Waynesboro  Landing 
(Goldsboro),  98|  miles  above  Newbern.  At  low  water  8  feet  can  be 
carried  to  Newbern,  4  feet  to  Village  Creek,  25  miles  above,  2.5  feet 
to  the  mouth  of  Contentnia  Creek,  31^  miles  above  Newbern,  and  1 
foot  to  Kinston,  50  miles  above  Newbern,  above  which  point  the  river 
is  only  navigable  during  the  freshet  stages  of  variable  durations. 

The  channel  of  the  river  between  Newbern  and  Kinston  is  free 
from  all  obstructions.  Between  Kinston  and  A\Tiitehall  the  channel 
in  many  places  is  badly  obstructed  by  logs,  snags,  and  fallen  trees. 

The  practicable  head  of  navigation  is  Waynesboro  Landing,  128 
miles  from  the  mouth  of  the  river. 

The  stream  is  nontidal.  The  variation  of  the  water  surface  below 
Newbern  is  due  entirely  to  the  influences  of  the  wind.  The  maximum 
range  is  3.3  feet  duringsevere  northwest  winds  to  8^  feet  during  vio- 
lent northeast  gales.  The  upper  river  is  subject  to  freshets,  which 
rise  17  feet  at  Smithfield,  18  feet  at  Waynesboro  Landing,  and  20 
feet  at  Kinston. 

It  is  proposed  to  expend  the  balance  of  the  funds  available  to  com- 
plete dredging  at  and  below  Newbern  and  maintain  the  channel  to 
Kinston. 

The  commerce  for  the  year  1904  amounted  to  501,751  tons,  valued 
at  approximately  $17,994,449,  an  increase  of  10,015  tons  over  the 
previous  j'ear,  consisting  principally  of  grains,  timber,  lumber,  fer- 
tilizer, general  merchandise,  etc. 

Freight  rates  are  materially  lessened  by  reason  of  the  improvement. 

References:  Annual  Reports  of  1879,  page  71;  1900,  pages  268  and 
1802;  1901,  page  1545. 

(b)  Trent  River. — Distance  from  the  mouth  at  Newbern  to  Pol- 
locksville,  18  miles;  to  lower  Quaker  bridge,  27  miles;  to  Trenton, 
38  miles.  Its  original  condition  was  a  channel  of  6  feet  depth  to 
PoUocksville,  and  the  stream  was  fairly  clear  to  lower  Quaker  bridge, 
above  which  point  it  was  badly  obstructed. 

The  original  project  of  1879  (see  Report  Chief  of  Engineers  1879, 
p.  711),  was  to  secure  3  feet  depth  at  low  water  to  Trenton;  extended 
m  1886  to  obtain  8  feet  depth  through  Foys  flats;  extended  in  1889 
to  clear  out  obstructions  to  upper  Quaker  bridge,  40  miles  above 
Trenton.  The  sum  of  $64,262.64  was  expended  on  this  project  and  its 
modifications. 

In  1896  the  project  of  1879  was  amended  to  provide  for  the  main- 
tenance of  a  channel  only  30  feet  wide  and  3  feet  deep  from  Newbern 
to  Trenton,  at  an  annual  estimated  cost  of  $2,500.  This  was  ex- 
tended in  1902  to  include  dredging  at  Newbern  to  8  feet  depth  at 
dead  low  water  from  harbor  line  to  channel,  at  an  estimated  cost  of 
$24,000  additional.  The  existing  project,  therefore,  is  to  dredge  to 
8  feet  dead  low  water  at  Newbern  and  maintain  a  channel  30  feet 
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wide  and  3  feet  deep  at  low  water  to  Trenton.  In  1902  the  improve- 
ment of  this  river  was  combined  with  that  of  the  Neuse  under  a  joint 
appropriation  of  $20,000  for  the  two. 

Amount  expended  on  present  project  up  to  .Tune  .".0,  in05 : 

For  Improvement $3,779.00 

For  maintenance 8,700.89 

Total  12, 480.  79 

With  the  $1,410.03  expended  during  the  fiscal  year  for  the  main- 
tenance of  this  stream  the  channel  was  cleared  of  snags,  stumps,  logs, 
etc.,  and  a  small  amount  of  dredging  was  done  immediately  below 
Trenton. 

The  improvement  above  Trenton  has  been  abandoned. 

Between  Trenton  and  Newbern  the  present  project  depth  of  3  feet 
exists,  and  the  stream  is  in  good  condition.  The  maximum  draft  that 
(.'an  be  carried  June  30,  1905,  to  Trenton,  38  miles  above  th^  mouth, 
which  is  the  head  of  navigation,  is  3  feet. 

The  retaining  wall  to  the  turning  basin  at  Trenton,  constructed  of 
wood,  is  in  bad  condition  and  is  m  need  of  repairs.  There  is  also 
some  dredging  needed  adjacent  to  the  wall  to  restore  the  basin  to  its 
original  dimensions. 

Jsear  the  mouth  the  water  level  varies  about  3  feet  under  normal 
conditions,  according  to  the  prevailing  winds.  Long  protracted  east- 
erly or  westerly  winds  sometimes  cause  a  variation  of  7  or  8  feet. 
At  Trenton  the  stream  is  subject  to  freshets  of  about  3  to  5  feet 
during  the  winter  months. 

The  commerce  during  1904  amounted  to  284,935  tons,  valued  at 
$14,793,947,  an  increase  of  33,880  tons  over  the  previous  year.  It 
consists  principally  of  lumber,  general  merchandise,  fertilizers,  cotton, 
and  other  farm  products. 

In  addition  to  the  maintenance  of  the  present  channel  to  Trenton, 
the  work  proposed  with  the  available  balance  is  to  deepen  to  8  feet  the 
area  between  the  harbor  line  at  Newbern  and  the  deep  river  channel, 
thus  enlarging  the  harbor  and  enabling  vessels  from  any  part  of  the 
harbor  to  roach  the  channel. 

Refen'nces:  Annual  Reports  of  1879,  page  711;  1900,  pages  268 
and  1802 ;  1901,  page  1545. 

July  1,  1904.  balance  unexi)ended , $3,333.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  40, 000. 00 

Amount  received  from  saleH 200.00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28.  1904 500.  00 

44,033.08 
June  30,  1900,  amount  ex|)ended  during  fiscal  year : 

For  works  of  improvement $2,380.46 

For  maintenance  of  Improvement 2, 909.  70 

5, 290. 16 

July  1,  1905,  balance  unexiKjnded 38,742.92 

.Tuiy  1.  1905.  outstanding  liabilities 2,875.43 

July  1,  1905,  balance  available :ii5, 867.  49 

Amount  (estimated  1  re<iuire<l  for  completion  of  existing  project 82,500.00 

(See  Appendix  M  5.) 
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7.  Waterway  between  Newbern  and  Beavfort,  N.  C.  {via  Neuse 
River,  Clubfoot  Creek,  Clubfoot  and  Ilarlowe  Canal  {private),  Har- 
lowe  Creek  and  Newport  Rirer). — Distances:  Newbern  to  Clubfoot 
Creek,  20  miles;  thence  to  Clubfoot  and  Harlowe  Canal,  6  miles; 
thence  to  Harlowe  Creek,  3.2  miles;  thence  to  Newport  River,  3^ 
miles;  thence  to  Beaufort,  7  miles. 

The  first  appropriation  for  this  work  was  made  by  the  river  and 
harbor  act  of  1882,  which  provided  that  $5,000  from'  the  appropria- 
tion for  Neuse  River  and  a  like  sum  from  the  appropriation  for 
Beaufort  Harbor  should  be  '"  applied  to  the  improvement  of  the  line 
of  inland  navigation  from  Ne\vbern  to  Beaufort  Harbor." 

No  estimate  or  project  for  said  iinprovenient  had  at  that  time  been 
made,  but  in  October,  1883  (Report  Chief  of  Engineers,  1884,  p.  1067) 
an  estimate  was  prepared  which  contemplated  a  channel  80  feet  wide 
end  0  feet  deep,  at  an  estimated  cost  of  ^883,580.  exclusive  of  the  cost 
of  a  tide  lock  and  of  the  canal  company's  franchise  and  property. 

The  available  funds  being  totally  inadequate  for  this  improvement, 
the  project  adopted  in  1884  for  the  expenditure  of  said  funds  con- 
templated a  channel  30  feet  wide  and  5  feet  deep  at  mean  low  water, 
the  estimated  cost  being  $92,000. 

This  project  of  1884  constitutes  the  existing  project. 

All  work  of  improvement  has  been  confined  to  the  natural  chan- 
nels in  Clubfoot  and  Harlowe  creeks  and  Newport  River.  No  ex- 
penditures have  been  made  for  maintenance. 

The  governing  depth  in  the  approaches  to  the  canal  was  increa.sed 
to  about  5  feet  several  years  ago,  but  for  lack  of  maintenance  has 
shoaled  to  about  1  foot.  The  depth  in  the  canal  is  only  about  2  feet, 
and  it  is  obstructed  by  logs  dropped  from  pas.sing  rafts.  The  water 
level  varies  at  Harlowe  Creek  end,  where  there  is  a  tidal  range  of 
about  li  feet,  and  at  the  Clubfoot  Creek  end,  where  there  is  a  varia- 
tion of  level  of  from  a  few  inches  to  2  feet,  due  to  the  wind. 

The  amount  expended  on  this  project  to  June  30, 1905,  is  $33,850.90, 
of  which  the  amount  spent  prior  to  the  past  year,  viz,  $28,700,  was 
for  improvement,  and  the  amount  spent  during  the  past  year,  viz, 
$5,150.90,  was  for  maintenance  or  restoration.  By  this  expenditure 
the  shoal  at  the  mouth  of  Harlowe  Creek  was  restored  to  its  former 
depth,  but  the  shoal  in  Clubfoot  Creek  has  not  yet  been  restored,  and 
hence  the  governing  low-water  de])th  remains  the  same  as  it  was  last 
year — 1  foot.  This  shoal  in  Clubfoot  Creek  is  to  be  removed  as  soon 
as  plant,  now  occupied  elsewhere,  can  be  sjiared  for  the  purpose. 

The  commerce  for  1904  amounted  to  82,019  tons,  valued  at  approxi- 
mately $3,240,976,  a  decrease  since  1903  of  7,632  tons.  It  consisted 
principally  of  cotton,  cotton  seed,  cotton-seed  meal,  and  cotton-seed 
oil,  hay,  grains,  fish,  oysters.  clam.s,  lumber,  timber,  general  mer- 
chandise, etc.  The  falling  off  in  the  commerce  is  directly  attributable 
to  deterioration  of  the  waterway.  It  is  thought  that  should  the 
project  depth  of  5  feet  and  width  of  30  feet  be  secured  and  main- 
tained the  commerce  would  greatly  increase  and  freight  rates  be- 
tween Newbern,  Beaufort,  and  Morehead  City  would  be  lessened. 
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July  1,  1904,  balance  unexpended |6,300.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  5,150.90 

July  1,  1905,  balance  unexpended 1,149.10 

Amount  (estimated)  required  for  completion  of  existing  project 57,000.00 

(See  Appendix  M  6.) 

8.  Harbor  at  Beaufort,  N.  C. — When  improvement  (begun  in  1836) 
was  resumed  in  1881,  the  erosion  at  Fort  Macon  and  Shackelford 
Point  was  causing  serious  deterioration  of  the  inside  channels  and 
threatening  deterioration  of  the  bar  channel  and  bar.  The  governing 
low-water  depth  on  the  bar  was  15  feet,  and  2  feet  at  Beaurort,  N.  C. 

The  original  project  is  that  of  1881,  to  stop  erosion  at  the  inlet 
(Fort  Macon  and  Shackelford  Point)  by  jetties,  and  to  provide  a 
channel  200  feet  wide  and  9  feet  deep  at  ordinary  low  tide  to  Beau- 
fort, and  a  channel  100  feet  wide  and  6  feet  deep  from  Beaufort  to 
the  6-foot  contour  of  the  channel  leading  up  North  River,  estimated 
to  cost  $82,103.38,  increased  in  1885  to  $159,00D,  and  modifying  the 
project  by  reducing  the  channel  to  Beaufort  to  100  feet  and  its  depth 
to  5  feet  at  mean  Tow  water,  and  eliminating  the  channel  east  from 
Beaufort.  In  1887  the  estimate  for  the  above  work  was  increased  to 
$163,000. 

The  project  was  again  modified,  in  1890,  by  increasing  the  depth  of 
the  bulkhead  chaimel  to  7  feet.  The  project  as  modified  was  com- 
pleted. 

The  amount  expended  under  the  original  project  as  modified  was 
$148,843.  To  the  above  amount  should  oe  added  $5,000  appropriated 
July  4, 1836,  making  the  total  cost  $153,843. 

I'he  existing  project  of  1896  includes  the  maintenance  of  jetties 
and  sand  fences  at  Fort  Macon  and  Shackelford  Point  and  the  main 
tenance  of  the  7- foot  channel  across  Bulkhead  shoal,  and  thence  to  the 
wharves  at  Beaufort. 

The  amount  expended  on  present  project  for  maintenance  to  June 
30, 1905,  was  $11,341.49. 

A  draft  of  7  feet  can  now  be  carried  across  Bulkhead  shoal  and  6 
feet  can  be  carried  from  there  to  the  wharves  at  Beaufort  at  mean 
low  water. 

The  tide  rises  2  feet  at  Beaufort  and  3  feet  at  the  inlet. 

The  commerce  for  the  year  1904  amounted  to  62,226  tons,  valued  at 
approximately  $9,902,960.50,  an  increase  of  1,426  tons  over  the  pre- 
vious year. 

It  is  proposed  to  maintain  the  sand  fences  at  Fort  Macon  and 
Shackeliord  Point,  and  to  restore  project  depth  across  Bulkhead 
shoal  to  Beaufort.. 

The  maintenance  of  this  channel  tends  to  prevent  the  rise  in  freight 
rates  by  allowing  the  larger  vessels  to  reach  the  wharves  at  Beaufort. 

References:  Annual  Reports,  1881,  page  1013;  1893,  page  1457; 
1896,  page  1115;  1899,  page  1498. 
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July  1,  1904,  balance  nnexpendecl $772.05 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  2, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 1,000.00 

.%  772. 05 
June  30,  1905,  amount  exjKnded  during  fiscal  year,  for  maintenance 
of  improvement 2, 606. 54 

July  1,  1905,  balance  unexpended 1,165.51 

July  1,  1905,  outstanding  liabilities 267.07 

July  1, 1905,  balance  available 898. 44 

(See  Appendix  M  7.) 

9.  Beaufort  Inlet,  North  Carolina. — There  exists  a  channel  over  the 
bar  with  approximately  12  feet  at  mean  low  water. 

The  ori^nal  project  is  printed  on  page  1415  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1904,  and  was  adopted  by  Congress  in 
1905.  It  contemplates  a  channel  300  feet  wide,  20  feet  deep  at  mean 
low  water  across  the  bar,  at  an  estimatied  cost  of  $45,000. 

There  has  been  expended  on  present  project  to  June  30,  1905,  for 
improvement  $138.67. 

The  money  expended  during  the  fiscal  year  was  for  survey  of  the 
bar  for  the  purpose  of  establishing  ranges  for  dredging. 

The  average  rise  and  fall  of  the  tide  at  the  bar  is  about  3.5  feet. 

The  commerce  for  1904  amounted  to  4,000  tons,  valued  at  approxi- 
mately $502,000. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  $45, 000.  00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     138. 67 

July  1,  1905,  balance  unexpended 44, 861. 33 

July  1,  1905,  outstanding  liabilities 62.33 

July  1,  1905,  balance  available 44,799.00 

(See  Appendix  M  8.) 

10.  Inland  waterway  between  Beaufort  Harbor  and  New  River, 
North  Carolina. — Distance  from  Beaufort  to  Swansboro,  30  miles, 
with  access  at  Swansboro  to  the  Atlantic  Ocean,  through  Bogue  Inlet. 
Distance  from  Swansboro  to  New  River,  22  miles. 

When  improvement  began  in  1886,  the  governing  low-water  depth 
was  18  inches  to  Swansboro  and  6  inches  thence  to  New  River. 

The  original  project  is  that  of  1885,  to  provide  a  channel  100  feet 
wide  and  3  feet  deep  at  ordinary  low  water  between  Beaufort  Harbor 
and  Swansboro,  estimated  to  cost  $6,000 ;  this  estimate  was  increased 
in  1887  to  $50,000,  and  again  increased  in  1892  to  $71,040. 

No  project  was  adopted  for  the  part  beyond  Swansboro,  but  in 
1889  a  separate  project  for  a  channel  40  feet  wide  by  3  or  4  feet  deep 
over  this  portion  of  the  waterway  was  adopted,  the  estimated  cost 
being  $43,000.  The  act  of  1890  made  a  separate  appropriation  of 
$5,000  for  this  portion  of  the  route,  designating  it  as  the  "  waterway 
between  New  River  and  Swansboro."  (See  pp.  1376-1378,  Report  of 
the  Chief  of  Engineers  for  1891.)  No  work  other  than  surveys  has 
ever  been  done  on  this  latter  project  for  the  reason  that  an  act  of 
the  North  Carolina  legislature  had  granted  to  a  private  corporation 
exclusive  navigation  privileges. 
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On  February  6,  1905,  the  surviving  incorporators  (J.  H.  Chad 
bourn,  jr.,  and  H.  G.  Smith)  executed  a  legal  relinquishment  of  thei 
claims,  and  it  is  therefore  contemplated  tnat  work  on  the  improve 
ment  of  this  portion  of  the  waterway  will  begin  as  soon  as  Govern 
ment  plant,  now  occupied  on  other  work,  becomes  available. 

Amount  expended  on  present  project  (that  of  1885)  to  June  30. 
1905,  for  improvement,  $50,689.34. 

At  the  close  of  the  fiscal  year  1905  the  project  depth  of  3  feet  pre- 
vailed throughout  the  entire  length  of  30  miles  between  Beaufort 
Harbor  and  Swansboro,  obtained  by  dredging  a  channel  aggregating 
5.03  miles  in  length,  3  to  4  feet  deep,  as  follows:  100  feet  wide 
through  one  shoal,  for  980  feet;  60  feet  wide  through  six  shoals, 
aggregating  24,696  feet,  and  40  feet  wide  through  one  shoal,  for  874 
feet. 

The  tide  at  Beaufort  Inlet  and  Bogue  Inlet,  situated  at  either  end 
of  this  waterway,  rises  approximately  SJ  feet ;  where  the  tides  meet 
in  Bogue  Sound  it  rises  and  falls  about  1  foot. 

The  commerce  of  1904  amouilted  to  37,323  tons,  valued  at  approxi- 
mately $2,024,849,  an  increase  over  the  previous  year  of  1,231  tons.  It 
consisted  principally  of  lumber,  fish,  and  farm  products. 

It  is  proposed  to  continue  the  work  of  improvement  to  obtain  the 
project  width  with  the  funds  now  available. 

References:  Annual  Report,  1885,  page  1133;  1891,  page  1378; 
1892,  page  1141;  1893,  page  1397;  1894,  page  1034;  1896,  page  1117; 
1897,  page  1398. 

July  1,  1904,  balance  unexpended $6,775.12 

June  .30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  4, 464. 46 

July  1,  1905.  balance  unexpended 2,310.66 

Amount  (estimated)  required  for  completion  of  existing  project 18,040.00 

(See  Appendix  M  9.) 

11.  Waterway  between  New  River  and  Sican^boro,  N.  G. — This 
waterway  is  a  part  of  the  waterway  between  Beaufort  Harbor  and 
New  River  (see  pp.  1124—1127,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889),  but  in  1890  two  separate  appropriations  were  made — 
one  for  the  "  inland  waterway  between  Beaufort  Harbor  and  New 
River  "  and  the  other  for  the  "  waterway  between  New  River  and 
Swansboro,"  and  hence  separate  reports  are  made  for  the  two  im- 
provements, although  one  embraces  the  other. 

This  waterway  (the  portion  between  New  River  and  Swansboro) 
is  about  22  miles  long,  and  consists  of  tortuous  tidal  channels  wind- 
ing through  the  marine  marsh,  which  extends  from  Swanslwro  to 
New  River,  between  the  mainland  on  one  side  and  the  barrier  beach, 
or  "  banks,"  which  separates  it  from  the  ocean,  on  the  other.  In  the 
vicinity  of  the  four  inlets  communicating  with  the  ocean  its  width  is 
several  hundred  feet  and  its  depth  from  12  to  15  feet,  while  between 
them  its  width  diminishes  to  aoout  12  feet  in  places  and  its  depth  to 
6  inches  at  ordinary  low  water. 

The  original  project,  adopted  in  1889,  is  to  enlarge  it  by  dredging 
to  a  minimum  width  of  40  leet  and  minimum  depth  of  3  to  4  feet  at 
mean  high  water,  at  an  estimated  total  cost  of  $43,000. 
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The  existing  project  is  the  same  as  the  original  project. 

To  June  30,  1905,  $814.89  had  been  expcndea  in  surveying  the 
shoals,  leaving  an  available  balance  of  $1,185.11. 

The  present  conditions  are  similar  to  those  existing  prior  to  the  for- 
mation of  the  project. 

The  waterway  is  navigable  at  high  tide  for  very  small  boats 
throughout  its  entire  length,  a  distance  of  approximately  22  miles. 
At  mean  low  water  some  of  the  shoals  are  bare. 

The  rise  and  fall  of  the  tide  varies  from  2.2  to  4  feet  in  the  neigh- 
borhood of  the  inlets  to  about  1  foot  at  the  points  most  di.stant  from 
the  inlets. 

The  commerce  of  1904  amounted  to  830  tons,  at  an  approximate 
value  of  $36,560.  It  consisted  principally  of  cotton,  fish,  oysters, 
clams,  and  salt  This  can  not  be  taken  as  indication  of  the  amount 
of  commerce  that  will  utilize  the  waterway  after  the  proposed  im- 
provement is  made,  for  the  difficulty  and  delay  incident  to  navigation 
now  are  so  great  that  commerce  naturally  seeks  other  routes. 

For  the  reason  that  an  act  of  the  general  as.sembly  of  North  Caro- 
lina, ratified  February  13,  1889,  incorporated  the  Wrightsville  and 
Onslow  Navigation  Company  with  the  exclusive  right  to  navigate 
this  waterway,  as  set  forth  in  House  Executive  Document  No.  26, 
Fifty -second  Congress,  first  session  (p.  1147  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1892),  no  work  has  been  done  under  the 
project  since  the  survey  of  the  route  in  April  and  May,  1891. 

On  February  6,  1905,  however,  a  paper  was  obtained  from  the  two 
survivors  of  the  four  parties  named  in  the  charter  of  said  Wrights- 
ville and  Onslow  Navigation  Company,  in  which  paper  it  was  de- 
clared that  the  privileges  and  franchises  granted  in  said  charter  had 
never  been  exercised,  and  that  said  privileges  and  franchises  had, 
"  to  all  intents  and  purposes,  been  surrendered  and  abandoned." 

It  is  therefore  contemplated  that  work  on  this  improvement  will  be 
resumed  at  an  early  date. 

For  description  of  this  waterway  see  Annual  Reports  for  1892,  page 
1146,  and  1893,  pages  1399  and  1400. 

July  1,  1904,  balance  unexpendwl •_ |4, 376.  27 

June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement 191. 16 

July  1,  1905.  balance  unexpended 4, 185. 11 

Amount  (estimated)  required  for  completion  of  existing  project .38,000.00 

(See  Appendix  M  10.) 

12.  New  River,  North  Carolina. — Appropriations  were  made  for  the 
river  in  1836,  1837,  and  1838,  after  which  no  further  appropriations 
were  made  until  1882,  when  $5,000  was  appropriated.  Another  appro- 
priation of  $5,000  was  made  in  1884,  but  since  these  amounts  were  con- 
sidered too  small  to  justify  undertaking  the  improvement  no  work 
was  done  until  1886,  when  still  another  appropriation  of  $10,000  was 
made. 

When  improvement  began  in  1886  the  governing  low-water  depth 
was  4  feet  for  a  distance  of  23  miles  to  Jacksonville,  and  the  channel 
included  two  circuitous  parts  around  Wrights  Island  and  Cedar  Bush 
Marsh. 
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The  ori^nal  project  of  1886  was  to  dredge  a  cut  4  feet  deep  and 
100  feet  wide  through  Wrights  Island,  and  a  second  cut  4  feet  deep 
and  150  feet  wide  through  Cedar  Bush  Marsh.  Both  were  completed, 
but  the  Cedar  Bush  Marsh  cut  deteriorated  at  the  upper  end  and 
was  abandoned,  and  the  project  of  June  18,  1894,  to  obtain  4  feet 
depth  around  Cedar  Bush  Marsh  by  dredging  and  training  wall  was 
adopted  and  successfully  carried  out. 

The  present  project  for  the  expenditure  of  the  balance  left  from  the 
project  of  June  18,  1894,  is  to  expend  such  balance  in  rebuilding  dike 
with  oyster  shells,  in  dredging  to  restore  project  width,  and  in  neces- 
sary surveys. 

Amount  expended  to  June  30,  1905 : 

For  Improvement |29,628.  74 

For  maintenance - 152. 84 

Total 29,  781. 58 

The  project  depth  of  4  feet  has  twice  been  obtained  and  twice  lost, 
through  lack  of  maintenance.  The  project  depth  now  exists,  but  in  a 
channel  so  crooked  as  to  be  of  little  value.  The  tidal  range  of  the 
inlet  is  about  3^  feet,  and  at  the  head  of  the  marshes  about  1  foot. 
The  head  of  navigation  for  all  practical  purposes  is  Tar  Landing,  3 
miles  above  Jacksonville,  and  26  miles  from  the  mouth  of  the  river,  to 
which  a  present  depth  of  approximately  4  feet  can  be  carried. 

The  commerce  for  1904  amounted  to  5,812  tons,  valued  at  approxi- 
mately $375,990,  a  decrease  of  365  tons  since  the  previous  year.  It 
consisted  principally  of  naval  stores,  fish,  lumber,  cotton,  and  general 
merchandise. 

It  is  proposed  to  apply  the  available  balance  to  rebuilding  dike 
with  oyster  shells  and  dredging  to  restore  the  project  width. 

References:  Annual  Reports,  1882,  page  1117;  1886,  page  992;  1891, 
page  1380;  1899,  page  1501.  Report  on  preliminary  examination  of 
New  River,  authorized  by  the  river  and  harbor  act  of  June  13,  1902, 
is  printed  in  House  Document  No.  239,  Fifty-eighth  Congress,  second 
session,  and  also  as  Appendix  M  19  of  Report  of  the  Chief  of  Engi- 
neers for  1904. 

July  1,  1904,  balance  unexpended 4S3, 231. 49 

June  30, 1905,  amount  expended  during  flseal  year,  for  maintenance  of 

improvement 12.  97 

July  1,  1905,  balance  unexpended 3,218.52 

(See  Appendix  M  11.) 

13.  Northeast  and  Blnck  rivers,  and  Cape  Fear  River  ahove  Wil- 
mington, N.  C. — (a)  Northeast  River. — Distance  from  mouth  to  Ban- 
nerman's  bridge,  48  miles;  to  Hallsville,  88  miles;  to  Kornegay's 
bridge,  the  head  of  navigation,  103  miles. 

The  original  condition  when  improvement  l)egan  was  a  channel 
badly  obstructed  by  logs,  snags,  and  overhanging  trees.  The  river 
was  navigable  to  Banncrmaivs  bridge,  with  governing  low-water 
depth  of  6  feet. 

The  original  project  of  1889  is  still  in  force  and  includes  the  clear- 
ing of  the  natural  channel  for  small  steamers  to  Hallsville  and  for 
pole  boats  to  Kornegay's  bridge,  at  an  estimated  cost  of  $30,000. 

Additional  work  proposed  is  for  maintenance  only. 
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Amount  expended  on  present  project : 

For  Improvement $10,687.96 

For  maintenance   8,815.83 

Total  19.  .503.  79 

During  the  year  there  was  expended  for  maintenance  $1,118.04, 
which  inchides  outstanding  liabilities  at  the  end  of  the  year,  resulting 
in  the  removal  from  the  channel  of  836  large  snags,  and  from  the 
banks  822  trees  were  cut  and  hauled  back. 

The  result  obtained  has  been  a  cleared  channel  whenever  funds 
were  available,  permitting  navigation  at  all  stages  to  Bannerman's 
bridge  and  during  high  water  to  Hallsville,  the  governing  low-water 
depth  being  fi  feet  to  Bannerman's  bridge,  48  miles,  and  3  feet  thence 
to  Groom's  bridge,  8  miles  farther,  and  0.5  foot  to  Hallsville,  32 
miles,  and  0.1  foot  to  Kornegay's  bridge,  15  miles. 

From  Bannerman's  bridge  to  Kornegay's  bridge,  the  head  of  navi- 
gation, the  river  is  fo  shallow  that  its  navigation  is  dependent  on 
ire.shets,  which  are  liable  to  occur  at  any  time,  although  during  the 
summer  low  stages  usually  prevail. 

There  is  a  tidal  range  of  about  2  feet  at  the  mouth  of  this  .stream, 
which  decreases  to  nothing  at  Bannerman's  bridge. 

The  channel  is  at  present  badly  obstructed  by  snags  above  the 
sixty-eighth  mile  board. 

The  commerce  for  1904  amounted  to  105.800  tons,  estimated  at  ap- 
proximately $1,077,633,  an  increase  of  3,(517  tons  over  previous  year, 
and  consisted  principally  of  timber,  naval  stores,  general  merchandise, 
building  material,  fertilizers,  cotton,  and  other  farm  products. 

References:  Annual  Reports,  1885,  page  1123;  1890,  page  1181; 
1895,  page  1389,  and  1896,  page  1122. 

(6)  Black  River. — The  original  condition  when  improvement  began 
was  a  natural  channel  cleared  fairly  to  Point  Caswell  and  roughly 
to  Lisbon,  with  governing  low-water  depths  of  4  feet  to  Point  Cas- 
well, 2.5  feet  to  Haws  Narrows,  and  1.5  feet  to  Lisbon. 

The  original  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lisbon  and  the  cutting  off  of  a  few  sharp  points  at 
bends.  It  was  amended  in  May,  1893,  by  omitting  that  part  of  the 
river  above  Clear  Run,  and,  as  amended,  was  completed  September 
20,1895. 

The  existing  project  of  1894  is  to  maintain  the  natural  channel  to 
Clear  Run,  at  an  estimated  cost  of  $2,000  per  annum. 

Amonnt  expended : 

On  previous  project,  mentioned  above $12,358.40 

On  present  project,  for  maintenance 8,326.65 

Total  —     20, 685. 05 

During  the  year  $1,022.41  was  spent  in  maintenance,  removing 
568  large  snags  from  the  channel,  and  698  trees  were  cut  and  removed 
from  the  banks. 

The  result  obtained  has  been  a  cleared  channel  whenever  funds 
were  available,  permitting  navigation  to  Point  Caswell,  24  miles 
above  the  mouth,  at  all  stages,  and  to  Clear  Run,  66  miles  above  the 
mouth,  at  stages  of  1.5  feet  or  higher  above  low  water,  the  governing 
low-water  depths  at  present  being  5  feet  to  Point  Caswell,  2.5  feet  to 
Haws  Narrows,  32  miles  above  the  mouth,  and  1.5  feet  to  Clear  Run. 
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There  is  no  steamboat  navigation  above  Clear  Run.  Lisbon,  74 
miles  from  the  mouth,  is  the  head  of  navigation.  The  low-'wrater 
stages  prevail  usually  from  May  to  August,  inclusive;  during  the 
rest  of  the  year  the  stage  is  about  5  to  8  feet  higher. 

The  channel  is  at  present  badly  obstructed  by  snags. 

No  further  work,  excepting  maintenance,  is  now  proposed. 

The  commerce  during  1904  amounted  to  72,6  <  7  tons,  e.stiinated 
value,  $1,223,759,  a  decrease  of  1,446  tons  as  compared  with  1903. 
It  consisted  principally  of  timber,  general  merchandise,  naval  stores, 
fertilizers,  cotton,  and  other  farm  products. 

References:  For  history,  see  Annual  Report  for  1896,  page  1125. 
For  report  on  e.xamination,  see  Annual  Reports  for  1884,  page  1061, 
and  1885,  page  1145. 

(c)  Cape  Fear  River  above  Wilmington^  N.  C. — ^The  original  con- 
dition when  work  began  was  a  channel  badly  obstructed  above  Kellys 
Cove  by  logs,  snags,  etc.,  and  with  governing  low-water  depths  of 
•I  feet  to  Kellys  Cove  and  1  foot  to  Fayetteville. 

The  original  project  of  Januarj'  26,  1881,  was  to  clear  the  river  to 
Fayetteville  and  obtain  a  continuous  channel  by  jettying  and  dredg- 
ing; estimated  in  July,  1893,  to  cost  $275,000  for  a  channel  4  feet  deep 
to  Elizabethtown,  and  3  feet  deep  to  Fayetteville. 

The  existing  project,  adopted  by  act  or  June  13, 1902, is  to  obtain,  by 
canalizing,  a  low-water  depth  of  8  feet  to  Fayetteville,  at  an  estimated 
cost  of  $1,350,000. 

In  consequence  of  this  new  project  the  former  project  has  been 
abandoned,  excepting  for  the  maintenance  of  the  natural  channel, 
pending  the  construction  of  locks  and  dams. 

Amount  expended  on  previous  project : 

For   Improvement $134,4.36.  96 

For  maintenance 13,  769.  27 

Total 148. 206.  30 

Amount  expended  on  present  project  (or  Improvement  by  locks  and 

dams 9,388.55 

At  present  the  low-water  depths  are  8  feet  to  Kings  Bluff,  38  miles 
above  Wilmington;  2^  feet  to  Elizabethtown,  73  miles  above  Wil- 
mington; and  2  feet  to  Fayettevillej  115  miles  above  Wilmington. 
Owing  to  frequent  freshets  ho  snaggmg  has  been  done  on  this  river 
since  November,  consequent!}'  the  channel,  on  the  shoals,  is  badly 
obstructed  by  snags  during  low  stagi's.  There  is  no  steamboat  naviga> 
tion  above  Fayetteville,  the  head  of  navigation.  Low-water  stages 
prevail  from  2  to  4  months  during  each  summer,  and  freshets  of  15  to 
50  feet  occur  about  once  a  month,  during  the  remainder  of  the  year. 

The  commerce  for  1904  amounted  to  150,016  tons,  estimated  value 
of  $2,411,190,  a  decrea.se  as  compared  with  that  of  the  previous  year, 
of  6,676  tons;  it  consisted  principally  of  timber,  naval  stores?,  fertili- 
zers, general  merchandise,  cotton,  and  other  farm  products. 

The  sum  of  $50,000  was  appropriated  b\'  the  act  of  June  13,  1902, 
for  the  purchase  of  suitable  sites  for  locks  and  dams.  The  survey  for 
the  determination  of  the  sites,  in  progress  at  the  beginning  or  the 
fiscal  year,  was  completed  in  Septemner,  with  the  exception  of  investi- 
gating and  purchasing  sites,  and  putting  in  permanent  bench  marks. 
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There  was  spent  during  the  year  for  maintenance,  $892.02,  and  on 
Ihe  survey  under  the  canalization  project,  $2,869.93;  total  $3,761.95. 

Eeferences:  Annual  Reports  for  1872,  page  742;  1881,  page  1018; 
1901,  page  1559,  and  1904,  page  1493. 

NOBTHKAST    AND   BLACK    BI\'EBS,   AND  CAPE  FEAB   BIVEB  ABO\X   WILMINGTON. 

.Tuly  1,  1904,  balaiK-e  unexpended $;i,214. 80 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 
1905    9,000.00 

152, 214. 80 
June  30,  1905,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  Improvement 2,458.87 

July  1,  1905,  balance  uuexpended 9,755.93 

July  1,  1905,  outstanding  liabilities 573.60 

July  1,  1900,  balance  available 9,182.33 

CAFE  FEAB   BIVEB   ABOVE   WILMINGTON. 

July  1,  1904,  balance  unexpended f44,  303.  52 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement    3, 693. 07 

July  1,  1905,  balance  unexpended 40,610.45 

.Tuly  1,  1905,  outstanding  liabilities 5.00 

July  1,  1905,  balance  available 40.605.45 

Amount  (estimated)  required  for  completion  of  existing  project..  1,300,000.00 
(See  Appendix  M  12.) 

H.  Cape  Fear  River  at  and  helow  Wilmington,  N.  C. — ^The  condi- 
tion of  the  river  prior  to  the  opening  of  New  Inlet  (which  seems  to 
have  occurred  during  an  equinoctial  storm  in  1761)  is  rather  uncer- 
tain, but  old  maps  indicate  that  there  was  a  low-water  depth  of  14 
feet  across  the  bar  at  the  mouth,  the  least  depth  between  Wilmington 
and  the  mouth  being  7.5  feet.  There  is  also  some  uncertainty  as  to 
the  conditions  in  1829,  when  the  improvement  was  first  undertaken 
by  the  United  States,  but  the  jnost  reliable  information  is  that  there 
was  then  about  7  to  7.5  feet  at  low  water  in  the  river,  about  9  feet  in 
Baldhead  channel,  9  feet  in  the  Rip  channel,  and  10  feet  at  New  Inlet. 
Work  on  the  bar  was  first  begun  in  1853,  at  which  time  the  bar  depths 
at  low  water  were  7.5  feet  in  Baldhead  channel,  7  feet  in  Rip  channel, 
and  8  feet  at  New  Inlet,  the  governing  low-water  depths  in  the  river 
having  been  increased  to  9  feet. 

The  original  project  of  1827  was  to  deepen,  by  jetties,  the  channel 
through  the  shoals  m  the  8  miles  next  below  Wilmington.  This  proj- 
ect resulted  in  a  gain  of  2  feet  available  depth.  The  project  of  1853 
was  to  straighten  and  deepen  the  bar  channel  by  dredging,  jettying, 
diverting  flow  from  the  New  Inlet,  and  closing  breaches  in  Zekes 
Island.    This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  the  first  project  was  that  of  1870,  to  deepen  the 
bar  channel  by  closing  breaches  between  Smiths  and  Zekes  islands, 
with  the  ultimate  closure  of  New  Inlet  in  view.    The  project  of  1873 
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included  that  of  1870,  and  in  addition  the  dredging  of  the  bar  chan- 
nel and  closing  of  New  Inlet.  The  project  of  1874  was  to  obtain,  by 
dredging,  a  channel  100  feet  wide  and  12  feet  deep  at  low  water  up  to 
Wilmington.  The  project  of  1881  was  to  obtain,  by  dred^n^,  4 
channel  270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wilming- 
ton.   These  projects  had  been  practically  completed  in  1889. 

The  existing  project,  dated  February  28,  1889  (see  Annual  Reports 
of  Chief  of  Engineers  for  1889,  p.  1132),  is  to  obtain  a  mean  lo-w- 
water  depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to 
the  ocean,  at  an  estimated  cost  of  $1,800,000.  This  project  was  modi- 
fied by  act  of  June  13,  1902,  to  authorize  the  con.struction  of  mooring 
dolphins  at  Wilmington,  at  a  cost  of  $30,000,  and  to  provide  for  the 
removal  of  obstructions  at  mouth  of  Brunswick  River,  at  an  esti- 
mated cost  of  $1,000. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $150,000 
for  continuing  the  improvement,  and  provided,  in  addition,  "  That 
a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War 
for  such  materials  and  work  as  may  be  neces.sary  to  prosecute  said 
improvement,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  three  hundred 
thousand  dollars,  exclusive  of  the  amounts  herein  and  heretofore 
appropriated."    No  continuing  contracts  have,  as  yet,  been  made, 
however.    The  act  also  directs  an  examination  to  be  made  of  this 
improvement  with  a  view  to  determining  whether  any  modifications 
therein  are  desirable. 

EXFENDITUBES. 

Prior  to  civil  war $363,22&92 

Since  civil  war.  on  previous  projects 2, 102,271.93 


2, 465.  500.  85 


On  existing  project  to  Jane  30,  1905,  not  Including  outstanding 
liabilities : 

For  Improvement 878,011.68 

For  maintenance  — 2.%,  347.22 


1, 113. 958. 90 

Of  the  expenditures  during  the  year,  $14,000  was  for  improvement 
and  the  remainder  ($42,200.77)  for  restoration  and  maintenance,  the 
expenditures  for  restoration  being  necessary  on  account  of  the  great 
depreciation  that  had  occurred  between  March,  1901,  and  September, 
1902,  during  which  time  there  was  no  work  on  account  of  exhaustion 
of  funds.  As  a  result  of  these  expenditures,  the  best  conditions  that 
had  ever  previously  existed  in  the  channels  have  been  restored  and 
maintained ;  and,  in  addition,  the  lone  shoal  just  below  Wilmington, 
known  as  Alligator  Creek  shoal,  has  oeen  widened  from  148  feet  to 
259  feet  through  6,000  feet  of  its  length,  and  to  222  feet  through  the 
remaining  3,800  feet  of  its  length.  The  work  of  repairing  the  injuries 
sustained  in  1899  by  the  New  Inlet  and  swash-defense  dams  has  been 
begim,  and  was  progressing  favorably  at  the  end  of  the  fiscal  year. 
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The  conditions  on  the  shoals  and  bar  at  mean  low  water  at  the  end 
of  the  fiscal  year  are  shown  by  the  following  table : 


Name  of  shoal. 

Distance 

below 

WU- 

mington. 

Length. 

Width. 

Depth. 

Remarks. 

Wilmtiffton 

MOes. 
0 

1.5 
8.0 

7.0 
9.5 
U.O 
1&5 
16.0 
19.0 
20.0 
80.0 

8,200 

9,800 

8,600 

16,700 
4,000 

17,200 
5,000 

14,600 
2,000 
9,000 
6,000 

Feet. 
210 

222-269 
185-222 

148 
148 
148 
148 
148 
148 
160 
IBa-300 

Feet. 
20 

20 
20 

20 
20 
20 
20 
20 
20 
18-20 
20 

In  addition  an  average  width 
of  130  feet  between  cliannel 
and  harbor  lines  has  been  dng 
20  feet  deep. 

6,000  feet  is  1S9  test  wide,  3,800 

Alligator  Creek 

feet  is  222  feet  wide. 
Upper  1,000  feet  is  222  feet  wide, 
lower  7.600  feet   is  185  feet 
wide.    Slight  shoaling. 

Logs  and  Big  Island 

fCtig  TnlAnrl 

Lllllpnt 

Slight  shoaling. 

Old  Brunswick  Cove 

Midniglit 

Beavee  Point 

18-foot  channel  ISO  feet  wide. 

Ocean  bar 

The  total  results  obtained  on  the  project  up  to  the  end  of  the  fiscal 
year  may  be  summarized  as  follows : 

At  the  ocean  bar  a  20- foot  mean  low-water  channel  exists  from  deep 
water  inside  to  deep  water  outside,  the  width  being  300  feet,  excepting 
for  a  length  of  about  400  feet,  where  it  is  only  250  feet. 

From  the  ocean  bar  to  Wilmington  there  is  a  20-foot  mean  low- 
water  channel,  with  a  least  width  of  148  feet,  excepting  at  Snows 
Marsh  channel,  where  the  depth  is  from  18  to  20  feet,  with  a  narrow 
20- foot  channel  nearly  throughout  the  shoal. 

The  old  Woodbuiy  jetty,  Duilt  at  the  mouth  of  the  river  in  1853, 
but  which  had  been  flanked  to  such  an  extent  as  to  be  worse  than  use- 
less, has  been  removed  to  a  depth  of  25  feet,  and  the  obstructions  at 
the  mouth  of  Brunswick  River  have  been  removed. 

The  distance  from  the  ocean  bar  to  Wilmington  is  30  miles,  and  the 
river  is  navigable  115  miles  farther  up,  to  Fayetteville,  the  head  of 
navigation. 

The  additional  work  proposed  is  the  completion  of  the  existing 
project. 

The  commerce  for  1904  amounted  to  856,011  tons,  an  increase  of 
12,674  tons  over  the  preceding  year,  and  consisted  principally  of 
cotton,  naval  stores,  manufactured  lumber  and  shingles,  fertilizers, 
building  material,  coal,  and  general  merchandise,  the  estimated  value 
of  whioi  is  $44,724,500.  The  gain  in  tonnage  was  more  than  seven 
times  as  great  as  the  gain  during  the  preceding  year.  The  increase 
from  220,000  tons  in  1869  is  due  to  the  improvement  of  the  river. 

As  a  result  of  the  improvement  ve.ssels  coming  to  Wilmington  are 
much  larger  than  formerly,  the  average  tonnage  in  1886  being  421, 
while  in  1904  the  average  was  1,032.  This  increase  in  tonnage  has 
caused  a  corresponding  decrease  in  freight  rates  on  shipments  by 
water. 

Keferences:  For  special  descriptions,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1873,  page  44;  1887,  page  1047;  1895,  page 
1385 ;  1896,  page  1131,  and  1901,  page  1552. 
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July  1,  1904,  balance  unexpended $00,413.13 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.   150, 000. 00 
Amount  received  from  rents  and  sales  during  fiscal  year 1,932. 11 


212, 345.  24 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $14,000.00 

For  maintenance  of  improvement 42,200.77 

56,200.77 


July  1,  1905,  balance  unexpended 156,144.47 

July  1,  1905,  outstanding  liabilities 7. 299. 85 

July  1,  1905,  balance  available 148,844.62 


July  1, 1905,  amount  covered  by  uncompleted  contracts 5, 2SR.  00 

Amount  (estimated)  required  for  completion  of  existing  project 835, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 250,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  M  13.) 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOOtH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOOTH 
CAROLINA. 

This  district  was  in  the  charge  of  Capt.  G.  P.  Howell,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  James  B.  Quinn,  Corps 
of  Engineers. 

1.  Waccamaw  River,  North  Carolina  and  South  Carolina,  and  Little 
Pedee  Biver,  South  Carolina. — («)  Waccamaw  River. — In  1880  this 
stream  was  navigable  for  12-foot-draft  boats  at  all  stages  of  water 
from  Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles 
farther,  to  Bucks  lower  mills;  thence  for  7-foot-drart  boats,  at  high 
water,  22  miles  farther,  to  Conway ;  thence  it  possessed  an  obstructed 
channel  for  3-foot-draft  boats,  at  ordinary  winter  water,  68  miles,  to 
Reeves  Ferry;  thence  an  obstructed  channel,  with  3  feet  at  high 
water,  for  30  miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  chan- 
nel 12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from 
the  mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  Annual  Report  of  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  year  after  comple- 
tion of  improvement. 

The  total  expenditure  to  June  30, 1905,  was  $112,457.73.  The  river 
had  been  cleared  of  sna^  to  a  distance  of  128  miles  above  the  mouth, 
and  this  portion  of  the  river  had  been  frequently  resnagged  as  appro- 
priations permitted,  44,139  snags,  etc.,  having  been  removed  since 
June  30,  1884.  Some  work  had  been  done  toward  increasing  the 
original  depth  on  eight  shoals  below  Conway.  As  nearly  as  could  be 
determined  from  tiie  records,  about  $75,977.81  had  been  expended  in 


Digitized  by 


Google 


RIVEB  AND   HABBOB   IMPB0VBMBNT8. 


255 


originally  snagging  the  lower  128  miles  of  the  river  and  in  con- 
structing pile  and  plank  dikes  at  eight  shoals,  and  $34,135.27  in 
maintenance. 

Dredging  was  begun  in  1903,  15,732  cubic  yards  having  been  re- 
moved, at  a  cost  of  $2,425.72. 

All  the  expenditures  during  th^  year  were  for  maintenance.  From 
the  channel  and  banks  851  obstructions  were  removed. 

The  available  depths  reported  as  now  existing  do  not  differ  greatly 
from  the  original  depths.  At  mean  low  water  about  11  feet  can  be 
carried  to  Bucksville,  34  miles  above  the  mouth;  about  6  feet  to 
Toddsville,  38^  miles ;  about  5  feet  to  Conway,  50  miles ;  about  2  feet 
to  Wortham's  bridge,  97  miles.  At  high  water  large  side-wheelers 
can  go  to  Red  Bluff,  74  miles,  and  small  boats  to  Reeves  Ferry.  117 
miles.  The  usual  variation  in  water  level  is  about  7.5  feet  at  Conway. 
50  miles  above  the  mouth,  and  about  12  feet  at  Star  Bluff,  84  miles 
above  the  mouth. 

The  tidal  influence  at  low  water  extends  97  miles  above  the  mouth. 

Commercial  ^statist  ivs. 


Year. 

Total 
tons. 

1887 

18M)              -    1 

1890... 

67,195 
76,245 

1881    ...      . 

1882 

83,UJ8 

18S8.  .     -          -     -- 

70,976 

18M... 

99,298 

1896 

128,466 
208,888 

1S96... 

Valne. 


Year. 


Total 
tons. 


12,129,231.75     1897 241,300 

2,308,915.00      189S 258,191 

2,817,388.50,   189B <fr6,822 

2,231,112.00  'i  1900 1  487,887 

2,178,389.00  1  1901 1  308,655 

2,OB5,548.00  I    1802 ,  141,686 

2,120,864.01)      19(B I  14S,813 

2,(Wi,897.00  '1  1904 1  190,435 

2,814,176.00  '  I 


Valne. 


406,880.00 
666,280.00 
135,214.00 
481,072.00 
835,700.00 
844,019.00 
884, 700.  Ul 
119,040.00 


Prior  to  the  year  1902  the  commerce  on  the  Great  Pedee  River  has 
lieen  included,  as  it  is  carried  over  the  lower  22  miles  of  the  Wacca- 
maw  River  to  get  to  Georgetown. 

The  ves.sels  engaged  in  traffic  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  550  tons,  seagoing  schooners  of  from  300  to  500 
tons,  pole  boats,  rafts,  etc.  The  additional  work  proposed  is  neces- 
sary to  make  the  improvement  available.  It  is  intended  to  obtain  a 
6- foot  channel  below  Conway,  and  afterwards  to  maintain  the  present 
cleared  channel  above  Conway,  dredging  at  a  few  of  the  snoalest 
places.  No  new  line  of  transportation  was  established  during  the 
year.  For  references  to  examinations  and  surveys  see  page  246,  An- 
nual Report  of  the  Chief  of  J^ngineers,  1904. 

The  sum  of  $9,000  has  been  allotted  for  this  work  from  the  appro- 
priation for  improving  Waccamaw  River,  North  Carolina  and  South 
Carolina,  and  Little  Pedee  River,  South  Carolina,  act  of  June  13, 
1902,  and  $13,800  from  the  appropriation  made  in  act  of  March  3, 
1905. 

(&)  Little  Pedee  River. — ^The  river  in  its  original  cpndition  was 
much  obstructed  by  snags  and  overhanging  trees  and  by  10  bridges 
without  draws.  In  places  it  was  divided  into  several  branches,  in 
none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for 
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pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30,  1905,  were  $23,592.70.  The 
river  had  been  well  snagged  up  to  the  mouth  of  Lumber  River  ajid 
roughly  cleared  for  pole-boat  navigation  to  Little  Rock.  No  work 
had  been  done  toward  increasing  the  original  depths.  As  nearly  as 
could  be  determined  from  the  records,  about  $19,549.99  had  been 
expended  in  originally  snagging  the  river,  and  about  $4,042.,71  in 
maintenance. 

All  the  expenditure  during  the  fiscal  year  was  for  maintenance. 
From  the  channel  1,180  obstructions  and  from  the  banks  336  trees  and 
59 J  cords  of  brush  were  removed. 

The  available  depths  now  existing  do  not  probably  differ  greatly 
from  the  original  depths.  The  usual  variation  in  water  level  at  Gil- 
christ bridge,  about  65.5  miles  above  the  mouth,  is  about  9.5  feet.   . 

Commercial  statistics. 


Year. 

Total 
1    tons. 

Value. 

Year. 

Total 
tons. 

Value. 

1891 

4,614 

1       7,115 

!       6,1.53 

8,:i75 

12,4:« 

17,060 

13,162 

.  $52,760 
92,964 
lO^S.*  , 
114,600 
117,470  1 
198,500, 
100,400 

1898          .              

11,900 
16,685 

23,780 
61,460 
67,060 
77,750 
88,100 

1106,760 

1892 

1899 

144,787 

1893 

1900               

173,500 

1894 

1901 

399,000 

1895 

1902 

416  000 

1896 

1903 

660, son 
646  010 

1897 

1904....            

Two  vessels  ply  on  the  river  as  far  as  Gallivant's  Jbridge,  47  miles 
above  its  mouth ;  the  river  is  probably  navigable  at  its  mean  low-water 
stage  for  boats  with  3-foot  draft  as  far  as  Gallivant's  bridge.  One 
new  line  of  transportation  was  established  during  the  year. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

For  outline  map  of  river  see  page  1214,  Annual  Report  of  the  Chief 
of  Engineers  for  1890.  For  preliminary  examination  and  survey  see 
page  1111,  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

The  sum  of  $1,500  has  been  allotted  for  this  work  from  the  appro- 
priation for  improving  Waccamaw  River,  North  Carolina  and  South 
Carolina,  and  Little  Pedee  River,  South  Carolina,  act  of  June  13, 
1902,  and  $1,200  from  the  appropriation  made  in  act  of  March  3, 
1905. 

July  1,  1904,  balance  unexpended $804.  58 

Amount  appropriated  by  river  and  harlior  act  apprtn-ed  March  .S,  1905.     15, 000.  00 

15, 804.  58 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 1,455.01 

July  1,  1905,  balance  unexpended 14,349.57 

July  1,  1905.  outstanding  liabilities 732. 19 

July  1,  1905,  balance  available 13, 617. 38 

Amount  (estimated)  required  for  completion  of  existing  project 76, 100. 00 

(See  Appendix  N  1.) 

2.  Great  Pedee  River,  South  Carolina. — The  river  in  its  or^nal 
condition  was  dangerously  obstructed  by  logs  everywhere.     Boats 
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drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles 
above  tne  mouth.  Those  drawing  3|  feet  could  get  54  miles  farther 
up  at  low  water,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  miles 
from  the  mouth. 

The  project  of  improvement  adopted  in  1880  provides  for  a  thor- 
oughly cleared  9- foot  navigation  to  Smith  Mills  and  a  3^-foot  naviga- 
tion to  Cheraw  at  all  stages  of  water. 

The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1886,  inclusive,  $47,000  was  appropriated.  In  the  Annual  Report  of 
the  Chief  of  Engineers  for  1886,  page  170,  it  was  estimated  that 
$70,000  in  addition  to  this  $47,000  would  complete  the  improvement, 
and  that  $5,000  a  year  would  be  required  for  maintenance. 

A  project  for  the  improvement  of  the  upper  river  (the  64  miles 
between  Cheraw  and  the  bridge  of  the  Wilmington,  Columbia  and 
Augusta  Railroad)  was  adopted  in  1902.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  p.  1607.)  This  project  provides  for 
obtaining,  by  snagging  and  dredging,  a  cleared  channel,  with  a  least 
depth  of  3^  feet  at  mean  low  water,  at  a  cost  of  $118,300;  and  the 
work  was  placed  in  the  continuing-contract  class.  A  total  of  $77,000 
has  been  appropriated,  but  no  work  has  yet  been  done. 

The  total  expenditures  to  June  30,  1905,  were  $157,460.78.  The 
river  had  been  well  cleared  of  snags  from  the  mouth  to  the  Wilming- 
ton, Columbia  and  Augusta  RaUroad  bridge,  108  miles,  and  less 
thoroughly  snagged  between  the  bridge  and  Cheraw,  40,918  snags, 
ete.,  having  been  removed  since  June  30,  1884.  No  work  had  been 
done  toward  increasing  original  depths. 

As  nearly  as  could  be  determined  by  the  records,  about  $78,919.13 
had  been  expended  in  originally  clearing  the  river  of  snags  and  in 
preliminary  examination  and  survey  made  in  1900,  and  about 
$41,758.60  m  maintenance. 

The  expenditure  for  maintenance  during  the  fiscal  year  resulted  in 
removing  about  329  obstructions  from  the  river. 

The  present  available  depths  are  believed  to  be  not  far  different 
from  those  originally  existing,  though  there  are  a  large  number  of 
shoals  above  the  bridge  on  which  the  depth  at  low  water  is  less  than 

H  feet. 

At  mean  low  water  8  feet  can  be  carried  to  Smith  Mills,  52  miles 
above  the  mouth;  about  3  feet  to  the  Wilmington,  Columbia  and 
Augusta  Railroad  bridge,  108  miles  above,  and  about  2  feet  to  Cheraw, 
the  head  of  navigation,  172  miles  above. 

The  usual  variation  in  water  level  is  16.4  feet  at  Smith  Mills  and 
34.2  feet  at  Cheraw. 

Commercial  statigtic». 


1881 «,8«4 

1898 «,471 

UBB M.em 


18M. 
IMS. 

nat. 

1807. 


Total 
tons. 


im,ii6 
iu,m 


VBlne. 


11,807,880 
1,401,088 
1, 188,874  I 

806,480  1 
1,825,00 
1,167,814  I 


Tour. 


1896 
1899 
1900 
ISOl 
1908 
1908 
1904 


Total 
tons. 


75,280 
184,078 
1(4,727 
188,912 
188,006 
158,014 
188,586 


Talne. 


11,888,885 
1,698.709 
8,645,860 
8,811,080 
l,828,<m) 
1,888,769 
1,607,181 


KJtO  1906  M- 
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The  vessels  engaged  in  traffic  on  this  river  are  steamers  of  400  tons 
and  less,  seagoing  schooners,  pole  boats,  rafts,  etc.  One  new  line  of 
transportation  has  been  established  during  the  past  year. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available  and  for  the  extension  of  the  benefits. 

For  references  to  examinations  and  surveys,  see  page  249,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

Available  funds  and  additional  appropriation  reconmiended  will 
be  applied  to  maintaining  the  general  unprovement  and  in  obtaining 
the  channel  in  the  upper  river. 

July  1,  1904.  balance  unexpended $61,777.38 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905_-     15,000.00 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906-      5. 000.00 

81, 777. 38 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $34,526.61 

For  maintenance  of  Improvement 711.55 

35, 23a  16 


July  1.  liXtT),  balance  unexijended 46,539.22 

•July  1.  1805,  outstanding  liabilities 4. 737.  .39 


July  1,  1005,  bulance  available 41,801.83 


July  1.  1!H)5.  amount  covere«l  by  umwuipleted  contracts 3,513.30 

Amount  (estimated)  required  for  completion  of  existing  project 41,300.00 


Amount  that  can  lie  profitably  exi)ended  in  fiscal  year  ending  .Tune  30. 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
l)ended  July  1,  1905 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  N  2.) 

J.  Winyah  Bay,  South,  Carolina. — This  large  bay  is  connected  with 
the  ocean  by  a  pa.ssage  between  the  shores  of  North  and  South  islands 
'2i  miles  long,  1  mile  wide  at  the  bay,  three-fourths  mile  wide  at  the 
gorge,  and  1^  miles  wide  at  the  ocean,  or  southeasterly  end  of  North 
Island.  Through  the  passage,  whicli  trends  north-northwest  and 
south-southeast,  there  was  a  bold  channel  36  feet  deep  at  the  bay, 
retaining  a  depth  of  not  less  than  20  feet  until  about  3,000  feet  south- 
erly from  the  end  of  North  Island  and  of  not  less  than  15  feet  to  a 
point  about  1  mile  south  of  the  island,  where  the  channel  divided  into 
two.  One  of  these  two  channelsj  known  as  Main  channel,  continued 
HJ  miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in 
the  ocean.  This  channel  was  south-southeast,  and  in  alignment  with 
the  main  channel  through  the  straits.  The  other,  known  as  Bottle 
channel,  after  flowing  about  2,500  feet  southea.sterly,  1,500  feet  east- 
erly, and  about  3,000  feet  northeasterly,  reached  the  18-foot  contour  in 
the  ocean  at  a  distance  of  about  1^  miles  in  a  direction  from  the  point 
of  separation  from  the  main  ship  channel  almost  at  right  angles  with 
the  direction  of  that  channel  and  of  the  channel  through  the  passage. 
At  mean  low  water  the  depth  on  the  crest  of  the  bar  was  variable  in 
both  channels  and  alwut  7  to  9  feet  in  the  Main  channel  and  6  to  8 
feet  in  Bottle  channel.    The  mean  range  of  tide  is  3i  feet. 

The  present  ])roject,  adopted  in  1889,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  idands 
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and  converging  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  of  lai^  riprap  stone  raised  to  a  hei^t  of 
6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east  across 
the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  produce 
the  necessary  contraction  on  the  bar.  The  depth  to  be  secured  is  15 
feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3,  1896, 
authorized  the  completion  of  the  work  under  continuing-contract  sys- 
tem, at  a  cost  not  exceeding  $1,996,250,  in  addition  to  the  $20,000 
appropriated  by  the  act.  A  total  of  $1,923,500  has  been  appro- 
priated by  sundry  civil  acts  .since  that  date.  The  project  was  ex- 
tended by  the  river  and  harbor  act  approved  June  13, 1902,  to  permit 
dredging  at  the  shoal  places  in  Winyan  Bay,  between  the  entrance  and 
the  city  of  Georgetown,  S.  C,  over  which  the  least  channel  depths 
might  at  any  time  be  less  than  at  the  entrance  to  the  bay,  provided 
that  the  expenses  of  this  dredging,  added  to  that  of  improving  the 
entrance  to  the  bay,  should  not  exceed  the  total  amount  authorized 
under  the  continuing-contract  system. 

The  total  expenditures  to  June  30,  1905,  were  $2,160,746,67,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1896.  For  main- 
tenance, $3,540.20  has  been  spent.  The  jetty  work,  which  since  June 
3,  1896,  had  been  under  a  continuing  contract,  had  been  completed. 
The  north  jetty  extends  a  distance.ot  11,139  feet  from  the  shore  end, 
with  crest  from  4-J  to  6  feet  above  mean  low  water,  except  the  outer 
100  feet,  which  is  submerged.  The  south  jetty  extends  a  distance  of 
21,051  feet  from  the  shore  end,  with  cres-t  at  heights  varying  from  10 
feet  above  mean  low  water  at  the  inner  end  to  nothing  at  the  outer 
end.  The  stone  superstructure  has  practically  no  top  width.  The 
seagoing  suction  dredge  Winyah  Bay  has  been  built,  and  this  dredge 
and  the  similar  dredge  Charleston  have  removed  1,123,132  cubic 
yards  of  material  from  the  entrance  channel  and  286,735  cubic  yards 
of  material  from  the  eastern  channel  in  upper  Winyah  Bay.  Spur 
dikes  have  been  built  to  protect  the  South  Island  beach.  A  mud  aike 
has  been  built  from  the  high  land  on  South  Island  to  the  high  land 
near  the  Santee  River  to  prevent  the  tides  from  cutting  around  the 
shore  end  of  the  south  jetty,  and  the  stone  work  of  the  jetty  has  been 
extended  about  2,600  feet  by  a  work  of  sheet  piling  covered  with  mud 
to  connect  with  this  dike.  The  expenditure  for  maintenance  during 
theyear  was  for  sodding  the  mud  dike. 

The  controlling  entrance  depth  is  15  feet  at  mean  low  water.  The 
maximum  draft  that  can  be  carried  from  Georgetown  through  Win- 
yah Bay  to  the  sea  is  13  feet  at  mean  low  water.  The  mean  range  of 
tide  is  3^  feet 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Commercial  statUtica. 


Tear. 


1881. 

use. 

18SB. 
UM. 
Ue8. 

vsn. 
uoe 


Total 
tons. 

Value. 

Ml,8n) 
271,186 
»e,640 
«B,8S 
171,069 
1«,374 
1S,0(» 

ti,m\,9aa 

6,ai8,!«) 

5,817,960 
6,587,880 

Tear. 


1899 
1900 
1901 
1902 
1906 
19M 


Total 
tons. 


U0,687 
129,639 
247,989 
887,471 
888,502 
889,774 


Value. 


16,887,868 
6,7«,4a8 
8,467,906 
9,810,689 
9,869.581 
9,546,848 
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The  vessels  using  the  entrance  channel  are  steamers  of  1,850  tons 
and  less  and  sailing  vessels  of  various  kinds.  The  freight  carried  is 
principally  lumber,  naval  stores,  and  general  merchandise.  There 
are  two  lines  of  steamships  plying  between  Georgetown  and  northern 
ports.  No  new  line  of  transportation  has  been  established  during 
the  year.  The  water  rate  on  lumber,  the  chief  export,  has  decreased 
from  $6.50  per  thousand  feet  B.  M.,  in  1892,  to  $4.12^,  in  1905, 

For  references  to  examinations  and  surveys  see  page  250,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1904,  balance  unexpended ^ $247,178.35 

Amount  appropriated  by  sundry  civil  act  approved  Marcb3',  1905 75, 000.  00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 
Received  for  rent  of  dredge 5,670.00 

337, 848.  36 
June  30, 1905,  cmount  expended  during  fiscal  year : 

Treasury  settlement $10.15 

For  works  of  Improvement 107,3(55.91 

For  maintenance  of  improvement 3,240.20 

110, 010.  20 

July  1,  1905,  balance  unexpended 227,232.09 

July  1,  1905,  outstanding  liabilities , 9,  000.  79 

July  1.  1905,  balance  available 218.225.30 

July  1,  1905,  amount  covered  by  uncompleted  contractu. .  . 3,513.30 

Amount  (estimated)  required  for  completion  of  existing  project 72,750.00 

(See  Appendix  N  3.) 

Jf.  Santee,  Wateree,  and  Congaree  rivers,  and  KutherviJle-Miniin 
Creek  Canal,  South  Carolina. — (a)  Santee  Rioer  and  Esthermlh- 
Minim  Creek  Canal. — This  river  in  its  original  condition  was  con- 
siderably obstructed  at  all  stages  of  water  by  sunken  logs  and  snags. 
Its  bar  entrance  was  narrow,  crooked,  and  shifting,  with  only  about 
4  feet  of  water  at  low  tide,  and  so  situated  as  to  be  difficult  anJ  expen- 
sive to  improve. 

The  original  project,  adopted  in  1880,  contemplated  providing  an 
outlet  for  the  river  into  Wmyah  Bay  by  constructing  a  winal  from 
the  river  through  Mosquito  Creek  into  the  bay.  (Vn  this  project 
there  was  expended  $99,750. 

The  present  project,  adopted  in  1880,  coiitemplat«.s  pi-ovidinj?  a 
more  satisfactory  outlet  into  the  bay  by  cutting  a  canal  70  feet  wide 
and  6  feet  deep  at  mean  low  M-ater  fixnii  the  Esthcrvillc  plantation 
t6  Minim  Creek  and  for  snagging  the  entire  river.  The  estimatwl 
cost  is  $350,000,  not  including  the  amount  expended  under  the  original 
project. 

The  total  expenditures  under  the  present  project  to  June  30,  1905, 
were  $186,439.95,  of  which  about  $14,254.63  w^s  for  maintenance. 
The  first  cut  of  the  canal  had  been  made  entirely  through,  and  this 
had  been  widened  through  a  portion  of  its  length.  From  the  Santee 
River  proper  1,809  obstructions  had  been  removed. 

All  the  expenditure  during  the  fiscal  year  was  for  maintenance; 
10.978  cubic  yards-of  materialand  68  obstructions  were  removed  from 
the  canal,  and  213  obstructions  were  removed  from  the  river  proper. 

Except  at  the  Winyah  Bay  end,  where  on  account  of  the  softness  of 
the  banks  the  width  has  been  reduced  to  40  feet  and  the  depth  to  4 
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feet,  the  canal  is  nowhere  less  than  50  feet  wide  and  5  feet  deep.  The 
mean  rise  of  tide  at  the  canal  is  about  3^  feet.  The  least  available 
depth  in  Santee  River  is  about  4  feet  at  low  water.  The  usual  varia- 
tion in  water  level  at  the  Atlantic  Coast  Line  bridge,  about  54i  miles 
above  the  mouth,  is  about  19  feet,  and  at  its  junction  with  the  Wateree 
and  Congaree  rivers,  143  miles  above  the  mouth,  about  20  feet.  The 
river  is  navigable  its  entire  length. 

Commerr'ial  statistics. 


Year. 


ToUI 
tons. 


Value. 


1891 100,»6 

lane 110,688 

1888 184,188 

1894 U5,4S8 

1896 in.tW) 

1806 1  184,135 

18B7 184,806 


$8,743,000 
8,775,800 
8,879,600 
8, 875,  COO 
8,884,800 
8,804,600 
8,150,940 


Value. 


The  vessels  using  the  river  and  canal  are  steamers  of  from  10  to  500 
tons,  small  sailing  craft,  pole  boats,  rafts,  etc.  No  new  line  of  trans- 
portation has  been  established  during  the  fiscal  year. 

The  additional  work  propc^ed  is  necessary  to  make  the  improve- 
ment available  and  for  extending  the  benefits. 

For  references  to  examination  and  surveys  and  other  information 
concerning  the  work,  see  page  252,  Annual  Report  of  the  Chief  of 
Engineers,  1904. 

The  sum  of  $22,000  has  been  allotted  for  this  work  from  the  appro- 
priation for  improving  Santee,  Wateree,  and  Congaree  rivers,  South 
Carolina,  act  of  June  13,  1902,  and  $25,000  from  the  appropriation 
made  in  act  of  March  3, 1905. 

(&)  Wateree  River. — In  its  original  condition  this  stream  had  a 
low-water  depth  of  from  3  to  4  feet  from  its  mouth,  67  miles,  to  Cam- 
den. The  lower  14  miles  was  completely  blocked  at  all  stages  of 
water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of 
the  South  Carolina  and  the  Wilmington,  Columbia  and  Augiista.rail- 
roads,  then  without  drawspans;  thence  to  Camden  navigation  was 
possible,  but  dangerous,  except  during  high  water.  Its  commerce 
was  practically  nothing. 

The  present  project  of  improvement,  adopted  in  1881,  provides  for 
safe  and  unobstructed  4-foot  navigation  for  steamers  from  Camden 
to  the  mouth,  at  an  estimated  cost  of  $60,000. 

TTie  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  appropriations  have  since  been  made  for  main- 
tenance. The  work  is  one  of  snagging  only,  and,  as  snags  are  contin- 
ually lodging,  it  is  not  susceptible  of  completion.  Snagging  work 
should  be  done  annually  in  order  to  keep  the  channel  open. 

The  total  expenditures  to  June  30,  1905,  were  $72,373.30.  To  June 
30, 1900,  the  river  had  been  kept  fairly  clear  of  obstructions  from  the 
mouth  to  Camden.  Since  June  30, 1884,  24,912  obstructions  had  been 
removed,  the  records  prior  to  that  date  not  giving  number  removed. 

The  only  expenditure  during  the  fiscal  year  was  for  work  in  con- 
nection with  new  plant  for  this  improvement,  and  is  properly  charge- 
able against  maintenance. 
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So  far  as  known  the  available  depths  new  existing  do  not  differ 
greatly  from  the  original  depths.  The  usual  variation  in  water  level 
IS  about  17  feet  at  a  point  aoout  4  mil&s  above  the  mouth  and  about 
28.5  feet  at  Camden,  67  miles  above  the  mouth. 

Commercial  statittiea. 


Teu-. 

Tatel 
tons. 

Value. 

Tear. 

• 

Total 
tons. 

Valne. 

1881 

1,006 
8,244 
6,248 
18,076 
81,687 
86,008 
43,770 

161,810 
86,040 
117,788  ' 
94,834 
187,866 
888,686 
802,800 

1888 

88,668 
100,170 
88,084 
10,417 
•  48,676 
41,0SU 
16,600 

1274,060 
872,200 

166  non 

1888 

1889 

18W 

1900 

1804 

1901 

60,000 

1886 

1802 

92,600 
87,000 

1886 

1908 

1887 

1904 

29,700 

Rafting  is  the  only  business  done  on  this  river.  No  new  line  of 
transportation  was  established  during  the  year. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

For  references  to  examinations  and  surveys  see  page  253,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

The  sura  of  $2.5,000  has  been  allotted  for  this  work  from  the  appro- 
priation for  improving  Santee,  Wateree,  and  Congaree  river.s.  South 
Carolina,  act  of  March  3,  1905. 

(c)  Congaree  River  {open-channel  work). — In  1886  this  stream  in 
its  original  condition  haa  a  low-water  depth  of  3  to  4  feet  from  its 
mouth  to  the  railroad  bridge  at  Columbia,  thence  1  foot  low-water 
depth  2  miles  farther  to  its  head.  The  navigation  of  the  lower  47 
miles  was  blocked  at  all  stages  of  water  by  the  South  Carolina  Rail- 
road bridge  and  by  sunken  logs,  snags,  and  overhanging  trees.  The 
navigation  of  the  remaining  2  miles  was  prevented  by  swift  currents 
and  numerous  rock  ledges  and  bowlders.    Its  commerce  was  nothing. 

The  project  of  improvement,  adopted  in  1886,  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  47  miles  at  all 
stages  of  water  and  a  cleared  channel  100  feet  wide  through  the 
ledges  and  bowlders  above,  at  an  estimated  cost  of  $54,500. 

The  total  expenditures  to  June  30,  1905,  were  $35,875.49.  The 
channel  had  been  thoroughly  snagged  from  the  mouth  to  Granby,  2 
miles  below  Columbia.  A  total  of  11,119  obstructions  had  been 
removed  below  Granby.  As  nearly  as  can  be  determined  from  the 
records,  about  $19,523.82  had  been  expended  in  originally  snagging 
the  river  and  about  $16,351.67  in  maintenance.  AH  the  expenditure 
during  the  fiscal  year  was  for  maintenance.  One  hundred  and  sixty- 
two  obstructions  were  removed  from  the  stream. 

So  far  as  known  the  available  depths  now  existing  do  not  differ 
greatly  from  the  original  depths. 

About  4  feet  can  be  carried  at  mean  low  water  to  Granby,  the 
present  head  of  navigation.  The  usual  variation  in  water  level  at  a 
point  2  miles  above  the  mouth  is  about  24.3  feet  and  at  Columbia 
about  33.2  feet 
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Commercial  statittien. 


Year. 


un. 

18tt. 
1818. 
1884. 
1816.. 
18W. 
1807.. 


Total 
t<nui. 

£,401 
8,«8e 
2,781 
7, 074 
8,988 
18,807 
40,8S7 

Value.      ' 

847,840 

tt,a« 

71,  U5 
40, 7W 
45,7U0 
178,000  1 
110,  ll» 

Year. 


Total 
tons. 


11*8 8i,aae  I  t8oi,7oo 

1889 88,686  1  191,700 

ISCO 121,868'  197,000 

ISOI 14,688  7U,(X» 

1908 68,076  lai.fiUO 

1908 1  114,810  871,400 

1804 ;      43,(185  98,900 


I     Value. 


I 


Rafting  is  the  principal  business  on  the  river.  No  new  line  of 
transportation  was  established  during  the  fiscal  year. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

For  preliminary  examination  and  survey,  see  page  1140,  Annual 
Report  of  the  Chief  of  Engineers  for  1885.  For  outline  map  of 
river,  see  page  1194,  Annual  Report  of  the  Chief  of  Engineers  for 
1889. 

The  sum  of  $5,000  has  been  allotted  for  this  work  from  the  appro- 
priation for  improving  Santee,  Wateree,  and  Congaree  rivers.  South 
Carolina,  act  oi  June  13,  1902,  and  $25,000  from  the  appropriation 
for  lock  and  dam  in  Congaree  River  as  authorized  by  the  river  and 
harbor  act  of  March  3,  1905. 

July  1,  1904,  balance  unexpended $9,480.40 

Amount  appropriated  by  river  and  harbor  act  iipproved  Mnrcli ."{,  1905.     .V),  (XJO.  (K» 
Amount  trnnsferreil  from  Conftaree  Ulver 2.5,  (KM).  00 


S4. 480. 49 
June  30,  1905.  amount  expended  during  flscal  year,  for  malntenanoo 
of  Improvement 5,  (55.'!.  73 


July  1,  1905.  balance  unexpended 78,824.7(5 

July  1.  1905,  outstandluK  llabilttiea 1 21. 9(; 


July  1,  1905,  balance  available 78,802.80 


—  l.-.2,000.00 


Amount  (estimated)  required  for  completion  of  existinK  project. 
(See  Appendix  N  4.) 

6.  Congaree  River,  South  Carolina,  from  Gervais  Street  Bridge, 
Columbia,  to  Granby. — For  original  condition  of  this  portion  of  the 
river,  see  preceding  report  on  Congaree  River,  South  Carolina. 

Pursuant  to  House  resolution  dated  December  15,  1893,  a  project 
and  estimate  were  submitted  January  2,  1894,  for  extending  steam- 
boat navigation  from  Granby  to  Gervais  Street  Bridge,  Columbia,  by 
the  construction  of  a  lock  and  movable  dam  near  Granby.  This  docu- 
ment and  a  letter  concerning  it  are  printed  on  pages  1182-1189,  An- 
nual Report  of  the  Chief  of  Engineers  for  1896. 

The  nver  and  harbor  act  approved  March  3,  1899,  appropriated 
$50,000  for  be^nning  this  work,  and  authorized  continuing  contracts 
to  be  made  for  its  completion,  at  a  total  cost  not  exceeding  $200,000  in 
addition  to  the  $50,000  appropriated.  Three  appropriations,  aggre- 
gating $200,000,  have  since  been  made  for  this  work,  completing  the 
amount  authorized  by  the  act.  The  river  and  harbor  act  approved 
March  3,  1905,  appropriating  for  improving  Santee,  Wateree,  and 
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Congaree  rivers  and  the  Estherville-Minim  Creek  Canal,  contained 
the  provision : 

Tbe  Secretary  of  War  may  expend  upon  sucb  ImproTement  the  nnexpended 
balance  of  the  appropriation  heretofore  made  for  a  lock  and  dam  In  the  Congaree 
Elver  provided  for  by  tbe  act  of  March  third,  eighteen  hundred  and  ninety-nine. 

The  total  expenditures  to  June  30,  1905,  were  $204,353.94.  The 
necessary  land  had  been  acquired  and  lock  keeper's  house  and  other 
buildings  constructed.  A  contract  for  constructing  the  lock  and  dam 
abutment,  except  metal  work,  at  a  total  cost,  based  on  estimated  quan- 
tities, of  $77,621,  was  approved  October  20,  1900,  the  contract  time 
for  completion  being  January  30,  1902.  Owing  to  the  unusual  num- 
ber of  freshets  an  extension  of  time  was  granted.  During  the  fiscal 
year  1904  the  contract  was  completed.  The  lock  irons  and  gate  mem- 
bers were  purchased  under  a  contract  approved  August  10,  1901. 
They  had  all  been  delivered.  The  gates  had  been  built  oy  hired  labor 
and  had  been  hung. 

Contract  was  made  October  2, 1902,  for  building  the  movable  dam, 
376  feet  long,  of  Chanoine  wickets.  During  the  nscal  year  1904  the 
dam  was  completed,  the  last  of  the  wickets  and  trestles  being  placed 
in  position  on  June  30, 1904.  During  the  past  year  work  has  been  in 
progress  of  clearing  the  channel  above  the  lock  of  obstructions,  mostly 
rock  ledges  and  bowlders. 

There  is  no  navigation  at  present  on  this  portion  of  the  river.  The 
additional  work  proposed  is  necessary  to  make  the  improvement  avail- 
able.   The  usual  range  of  water  level  at  Columbia  is  about  33.2  feet. 

A  steamboat  to  run  between  Columbia  and  Georgetown,  S.  C,  is  in 
process  of  construction.  Connection  will  be  made  at  Greorgetown  with 
the  Clyde  Line  steamers  for  New  York.  A  reduction  of  20  per  cent 
in  freight  rates  is  expected. 

July  1,  1904,  balance  unexpended $87,  782.  .33 

June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $42,136.27 

Transferred  to  Ckingaree  River  Improvement  by  open- 
channel  work 25,000.00 

67, 13a  27 

July  1,  1905,  balance  unexpended 20,646.06 

July  1,  1005,  outstanding  liabilities 942.  95 

July  1, 1905,  balance  available 19, 703. 11 

(See  Appendix  N  5.) 

6.  Inland  waterways  between  Charleston  Harbor,  Sauth  Carolina, 
and  opposite  McClellanville. — These  waterways  consist  of  a  series  of 
creeks,  sounds,  rivers,  and  bays,  which  afford  a  route  sheltered  for  the 
most  part  from  the  sea  by  the  numerous  islands  which  form  the  outer 
coast  line.  The  route  is  tidal  throughout,  the  range  of  tide  varying 
from  about  4.6  to  5.3  feet.  It  is  now  obstructed  by  a  number  of  ^af- 
low  reaches  and  narrow,  crooked  passages,  particularly  at  points 
where  the  tides  meet.  The  passage  across  Bulls  Bay,  besides  being 
very  shallow,  is  much  exposed.  The  present  commerce  is  compara- 
tively small,  as  only  very  small  vessels  can  get  through  without  ex- 
cessive delays. 
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The  river  and  hsrbor  act  approved  June  13, 1902,  contains  the  fol- 
lowing item : 

Improving  the  Inland  waterways  between  Charleston  Harbor,  South  Carolina, 
and  opposite  McClellanvllle,  In  accordance  with  the  report  submitted  by  the 
Chief  of  Engineers,  March  twenty-sixth,  nineteen  hundred  and  two.  fifty  tliousand 
dollars,  the  same  to  be  expended  at  tlie  end  of  the  route  from  Charleston  north- 
ward in  procuring  a  channel  of  four  feet  depth  and  sixty  feet  lx>ttom  width: 
Provided,  That  all  land  required  for  the  same  shall  be  reiinqnislied  free  of  cost 
to  the  Government 

The  total  estimated  cost  of  improvement  to  the  dimensions  stated  is 
$125,290,  the  work  to  consist  of  improving  present  channels  and  of 
avoiding  certain  crooked  and  dangerous  sections  by  canals. 

The  titles  to  the  land  required  have 'been  obtained.  Actual  work 
will  be  begun  during  the  coming  fiscal  year. 

For  references  to  reports  of  examinations  and  surveys,  see  page  256, 
Annual  Report  of  the  Chief  of  Engineers  for  1904. 

Commercial  statistics. 


Year. 

Torn. 

Value. 

19U8 

as,  344 
W,(IM 

tSTV.fiSO 

lOM 

678, i7« 

The  additional  work  proposed  is  for  the  extension  of  benefits. 
July  1,  1904,  balance  unexpended $50,000.00 


July  1,  1905,  balance  unexpended .W.  000.  00 

July  1,  1905,  outstanding  liabilities •       221.80 

July  1, 1905,  balance  available 49, 778. 20 


Amount  (estimated)  required  for  completion  of  existing  project 75, 290. 00 

(See  Appendix  N  6.) 

7.  Charleston  Harbor,  South  Carolina. — There  were  originally  four 
channels  across  the  bar,  the  deepest  having  about  12  feet  depth  at  low 
water.  Commerce  was  then  using  the  Pumpkin  Hill  channel,  about 
3  miles  south  of  the  present  jetty  channel.  Where  the  present  jetty 
channel  is  situated  there  was  then  the  Swash  channel,  with  a  best 
depth  of  10^  feet  of  water,  too  crooked  for  safe  use.  The  natural 
channels  were  shifting  in  position  and  variable  in  depth. 

The  original  project,  adopted  in  1878,  provided  for  establishing 
and  maintaining,  by  means  of  two  jetties  and  auxiliary  dredging,  a 
low-water  channel  of  not  less  than  21  feet  depth  across  the  bar.  The 
Swash  channel  was  selected  for  improvement.  The  estimated  cost 
was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line 
of  the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so 
slowly  that  reasonable  contract  prices  could  not  be  obtained.  The 
annual  appropriation  up  to  that  time  had  been  only  5^  per  cent  of  the 
original  estimate.  In  tne  revised  project  the  jetties  were  increased  in 
height  and  length,  but  no  change  was  made  in  their  position  or  dis- 
tance apart,    llie  revised  estimates  were  $4,380,500  if  t^e  jetties  were 
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brought  up  to  low-water  level  throughout,  and  $5,334,500  if  brought 
up  3  feet  higher.  The  former  estimate  was  adopted  by  Congress  in 
the  river  and  harbor  act  approved  July  13, 1892. 

The  present  project,  adopted  by  the  river  and  harbor  act  approved 
March  3,  1899,  provides  for  obtaining  a  channel  at  the  entrance  to 
Charleston  Harbor  not  less  than  26  feet  deep  at  mean  low  water  (mean 
range  of  tide  about  5.2  feet)  and  600  feet  wide,  by  constructing  a 
large  seagoing  suction  dredge,  at  a  cost  of  not  exceeding  $150,000, 
and  operating  her,  together  with  the  existing  dredge  Charleston,  for 
three  years.  The  estimated  cost  of  constructing  the  new  dredge  and 
operating  this  dredge  as  above  was  $285,000.  Of  this  amount, 
$175,00  had  been  appropriated  prior  to  the  enactment  of  the  river 
and  harbor  act  of  June  13,  1902,  which  made  available  an  additional 
sum  of  $208,000,  increasing  to  $383,000  the  amount  authorized  for 
the  project  for  the  new  dredge  and  its  operation. 

The  new  dredge.  General  Abbot,  was  completed  and  placed  in  oper- 
ation on  the  work  during  the  year.  Details  of  construction  are  given 
in  Appendix  H  7,  herewith. 

The  total  expenditures  to  June  30,  1905,  were  $4,536,083.89,  includ- 
ing about  $2,500  expended  at  Sullivans  Island  and  $10,000  at  Mount 
Pleasant.  Of  this  amount,  $4,172,500  had  been  expended  on  the  orig- 
inal project  and  on  maintenance. 

The  jetties  had  been  completed ;  a  channel  21  feet  deep  at  mean  low 
water  had  been  obtained  in  1898;  during  the  fiscal  year  1903  the 
project  depth  of  26  feet  at  mean  low  water  was  obtained,  but  the 
channel  was  narrow;  during  the  present  year  the  width  has  been 
increased  until  it  is  not  less  than  400  feet  at  any  point.  The  mean 
tidal  range  is  5.2  feet. 

The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  cause  the  new  dredges  employed  on  this 
work  to  be  utilized  at  such  times  as  they  are  not  employed  in  dredg- 
ing on  the  outer  bar  for  dredging  in  the  channels  Ix'tween  said  outer 
bar  and  th3  city  of  Charleston. 

For  references  to  examinations  and  surveys  and  to  projects,  see  page 
257,  Annual  Beport  of  the  Chief  of  Engineers  for  1904. 


COMMEBCIAL  STATISTICS. 

[Furnisbed  by  the  collector  of  customs.] 

Foreign  commerce. 


Year. 


gsteres- 

istered 

tons. 


18H9 

vm 

1881 
IMK 

isgs 

IHB4 
1«B 
1808 


ni.ans 

274.  IM 

m,«n 

198,896 
208, 16e 
140,088 
1SS,8» 


Valne. 


tie, 744,861 
16,0(1,397 
23,110,664 
11,829,607 
11,840,129 
11,560,372 
10,  .'186,326 
11.786,846 


Year. 


Aggre- 
gate res- 
istered 
tons. 


1897 
1898 
1KUU 
lUUO 
1801 
1B02 

leoB 

1804 


226,760 
214,180 
174,625 
l.'S0,«31 

141, nn 

210,068 
142,196 
146,968 


Valne. 


$12,10n.7«3' 
10,988.250 
6,86ri,  168 
11,1?>.'.I10 

6,27r.,T.-,7 
7,09^.,:.'>,^ 

6,23r,,n8 

6,  lot  1, 285 
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Commerce  through  Charlerton , Harbor,  ocean  entrattce. 


Yau-. 

Total  iin- 
ports  knd 
exports. 

V»lne. 

1«B .' 

tKB 

Tont. 
784,8U 
as.  046 

685, «oe 

880,  MB 

|a>,4M,5U 
8t,  746, 907 

ttm 

47,SH,1£7 

aM 

W,m,8M 

Regarding  effect  on  freight  rates  since  improvement  beoan  in  1878. 
ihe  only  change  that  seems  due  to  the  improvement  is  a  lowering  of 
about  12i  cents  per  ton  on  business  done  by  coastwise  sailing  vessels. 

The  vessels  using  the  entrance  channel  are  steamers,  sailing  vessels, 
barges,  etc.  The  steamers  of  the  regular  lines  number  15.  The  busi- 
ness of  the  Clyde  Steamship  Company  has  been  done  by  13  vessels. 

The  additional  work  proposed  is  for  extension  of  benefits. 

Jnly  1.  1904.  balance  unexpended 1157,094.76 

Itvcelvetl  for  rent  of  dredge  Charleston,  from  Saranoab,  Ga.,  office 2, 240. 00 

Received  from  auction  sales SHW.iHl 

Amoont  appropriated  by  sundry  civil  act  approved  March  3, 1905 25, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     25, 000. 00 

209, 841.  72 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 

Impirovement »117,483.37 

Jaly  1,  1905.  balance  unexpended 92,.^'>a3.'» 

Jnly  1.  larei.  outstanding  liabilities 4, 015. «« 

July  1,  WOa,  balance  avaltable -    88,:M2.  72 

Jnly  1.  19(6.  amount  covered  by  uncomplete<l  contracts 4,500.00 

(See  Appendix  N  7.) 

ff.  Wappoo  Cvt,  Sautk  Carolina. — ^Wappoo  Cut  in  its  original  con- 
dition was  a  narrow,  crooked  tidal  stream,  not  over  2  feet  in  depth  in 
ivme  places.    It  connects  Ashley  and  Stono  rivers. 

The  existing  project,  adopted  in  1881,  revised  in  1888,  provides  for 
straightening,  widening,  and  deepening  to  secure  a  fairly  direct  chan- 
nel 6  feet  deep  at  mean  low  water  and  GO  feet  wide.  It  includes  the 
construction  of  two  training  walls  at  the  Stono  River  entrance,  revet- 
ting EUiotts  Cut,  constructing  three  closing  dams,  and  dredging  a  cut 
200  feet  wide  and  7  feet  deep  across  the  Ashley  River  bar.  The  esti- 
mated cost  of  the  project  was  $88,000,  including  expenditures  between 
1881  and  its  date. 

The  total  exjienditures  to  June  30,  1905,  were  $70,500,  of  which 
amount  about  $11,010.36  was  for  maintenance.  A  channel  of  the  pro- 
jected width  and  depth  had  been  dug  and  the  banks  of  Elliotts  Cut 
reyetted.  Two  of  the  closing  dams  had  been  built,  and  a  cut  of  about 
•200  feet  wide  and  7  feet  deep  had  been  dredged  across  the  Ashley 
River  tor.  A  6- foot  channel  60  feet  wide  existed  through  the  canal 
proper.  The  cut  through  the  Ashley  River  bar  had  narrowed  to  70 
leet  Slid  shoaled  to  6  feet.    The  entire  expenditure  for  the  year  was 

•  Includes  f33,025.77  on  account  of  dredge  construction. 
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for  maintenance,  and  was  for  dredging  at  the  Ashley  River  bar  to 
the  required  dimensions  of  200  feet  wide  and  7  feet  deep.    The  mean 
range  of  tide  is  about  5.5  feet. 
The  project  is  regarded  as  completed. 


Commercial  statistics. 


Year. 

Total 
tons. 

Value. 

isn 

140,000 !  ti.inA.nao ' 

isae 

1,907,600  'i 

1H88 

.  142,800 
K88,aBO 

aso,2aD 

8n,800 

1,886,500 

18M 

1,683,000 

IMS 

8,880,100 

1888 

2,410,000 

Year. 


18M 
1900 
1901 
1902 
1908 
1904 


Total 
tons. 


168,848 
117,880 
148,165 
168.604 
200,712 


Vatne. 


$2,006,896 
2,681,899 
2,7at,«80 
2,687,481 
2,682,116 
2,689,660 


The  ves,sels  using  the  cut  were  steamers  of  from  40  to  400  tons, 
sloops,  lighters,  rafts,  etc.  Freight  rates  have  been  ^duced  about  33i| 
per  cent.    * 

July  1,  1904,  balance  unexpended 17,160.24 

June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 7, 160.24 

(See  Appendix  N  8.) 

.9.  Inland  waterway  between  Charleston  and  Beaufort.,  S.  C. — ^This 
waterway  consisted  originally  of  a  series  of  creeks,  sounds,  rivers,  and 
bays  affording  a  practicable  route  for  small  vessels,  being  well  sheltered 
from  the  sea  except  at  the  crossing  of  St.  Helena  Sound.  A  6-foot 
.  depth  at  mean  low  water  existed  throughout  its  length  except  in 
Wappoo  Cut,  Church  flats.  Mosquito  Creek,  and  Brickyard  Creek 
(part  of  Beaufort  River).  The  first  and  last  of  these  obstructions 
have  been  improved  to  depths  of  6  and  7  feet,  respectively.  At 
Church  flats  the  mean  low-water  depth  is  about  4  feet,  and  in  Mos- 
quito Creek  about  2  feet.  The  latter  is,  moreover,  extremely  narrow 
and  tortuous. 

By  the  river  and  harbor  act  approved  June  13,  1902,  an  appro- 
priation was  made  for  constructing  a  canal  between  South  Edisto 
and  Ashepoo  rivers  at  Fenwicks  Island,  South  Carolina,  whereby  the 
difficult  pa&sage  through  Mosquito  Creek  might  be  avoided.  The  cost 
of  such  a  canal,  7  feet  deep  at  mean  low  water  and  90  feet  wide  at 
lx>ttom,  was  estimated  in  1888  as  $61,600.  The  land  required  was 
obtained  through  condemnation  proceedings  at  a  cost  of  $1,500. 

The  total  expenditures  to  June  30,  1905,  were  $17,528.77.  Dredg- 
ing had  been  done  at  both  entrances  to  the  canal. 

The  mean  range  of  tide  in  the  proposed  canal  will  be  about  7.5  feet. 

For  report  on  preliminary  examination  and  survey,  see  page  999, 
Annual  Report  of  the  Chief  of  Engineers  for  1888. 

Commercial  stati.stics  for  Wappoo  Cut  are  given  under  that  head, 
and  those  for  Brickyard  Creek  under  the  head  of  Beaufort  River. 

Vessels  can  not  yet  use  the  canal.  The  additional  work  proposed 
is  necessary  to  make  the  improvement  available. 
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July  1,  1904,  balance  unexpended $26,071.63 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    20, 000. 00 

40, 071.  53 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         13, 800. 30 

July  1,  1905,  balance  unexpended 32,471.23 

July  1,  1905,  outstanding  liabilities 3,165.34 

July  1,  1905,  balance  available 29,305.89 

July  1,  1905,  amount  covered  l)y  uncompleted  contracts 9,910.00 

Amount  (estimated)  required  for  completion  of  existing  project 11, 600. 00 

(See  Appendix  N  9.) 

10.  Beaufort  River,  South  Carolina. — There  was  originally  a  thor- 
oughly good  7-foot  channel  between  the  town  of  Beaufort  and 
Coosaw  River,  except  at  a  point  called  Brickyard,  near  the  Coosaw 
mouth.  The  least  depth  here  was  about  4  feet  at  low  water,  and  the 
channel,  when  deep  enough,  was  too  narrow. 

The  plan  of  improvement  adopted  in  1890  was  to  deepen  and  widen 
the  channel  by  dredging  to  give  a  continuous,  sufficiently  wide  7-foot 
channel  at  low  water  all  the  way  through.  Tlie  estimated  cost  was 
$25,000.  A  layer  of  rock  having  been  encountered  at  a  higher  level 
than  was  found  by  the  preliminary  borings,  the  work  could  not  be 
completed  for  the  amount  of  the  original  estimate.  On  April  15, 
1893,  the  estimate  was  increased  to  $40,000. 

The  total  expenditures  to  June  30,  1905,  were  $33,000.  A  channel 
7  feet  deep  had  been  secured  all  the  way  through,  with  minimum 
width  of  150  feet.    The  mean  range  of  tide  is  about  7.7  feet. 

The  project  is  regarded  as  completed. 

For  references  to  reports  on  examinations  and  surveys,  see  page 
260,  Annual  Report  of  the  Chief  of  -Engineers  for  1904. 

Commercial  iitatlatics. 
[Commerce  pausing  tbrougb  Brickyard  Creek.] 


$571,607 

469,  vxn 

gfM.ifiO 


The  vessels  using  the  river  were  steamers  of  from  40  to  400  tons, 
whooners,  sloops,  lighters,  rafts,  etc. 

July  1,  1904,  balance  unexpended |1, 850. 50 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         1, 850. 50 

(See  Appendix  N  10.) 

n.  Mingo  Creek,  South  Carolina. — To  June  30,  1897,  $17,000  had 
been  expended  on  improvement  to  provide  steamboat  navigation  up  to 
Williams  Landing  and  pole-boat  navigation  at  high  water  up  to  the 
head  of  navigation  by  snagging  and  clearing  the  banks. 

Deterioration  having  occurred,  the  sum  of  $300  has  been  allotted 
from  the  emergency  appropriation  provided  by  the  river  and  harbor 
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act  of  March  3,  1905,  to  be  applied  to  removal  of  obstructions  and 
overhanging  trees.    The  work  has  not  yet  been  begun. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvements,  act  of  March  3,  1905 $300 

July  1,  1905,  balance  unexpended 300 

IS.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — An  allotment  of  $2,000  had  been  made  for  removing 
(he  wreck  of  an  old  vessel  which  had  been  converted  into  a  phosphate 
barge,  and  which  was  sunk  in  Ashley  River,  near  Lambs,  S.  C.  It 
had  been  removed  to  a  depth  sufficient  to  accommodate  the  naviga- 
tion of  the  river,  excepting  a  small  portion.  An  additional  allotment 
of  $500  was  made  during  the  present  year.  The  wreck  has  been 
removed. 

The  total  expenditures  were  $2,286.96. 

An  allotment  of  $15,000  has  been  made  for  removing  the  wreck 
of  the  schooner  Kate  V.  Aitken  from  the  jetty  channel,  Charleston 
Harbor,  South  Carolina.  No  work  has  been  done  and  no  expendi- 
tures have  been  made. 

(See  Appendix  N  11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA; 
OF  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GA.,  AND  FER- 
NAMDINA,  FLA.,  AND  OF  CUMBERLAND  SOUND,  GEORGIA  AND 
FLORIDA. 

This  district  was  in  the  charge  of  Lieut.  Col.  James  B.  Quinn, 
Corps  of  Engineers. 

1,  Savannah  Harbor,  Georgia. — ^This  covers  the  estuary  of  the  Sa- 
vannah River  from  about  2  miles  above  the  city  of  Savannah  to  the 
ocean  bar,  about  22  miles  below  the  city.  In  1873  the  channel  was  in 
places  not  more  than  9  feet  deep  at  mean  low  water. 

The  original  plan  of  improvement  is  dated  February  11,  1853,  and 
another  for  removal  of  oostructions  is  dated  about  1871.  A  later 
plan  of  improvement  is  dated  August  28,  1873,  and  was  supplemented 
March  15),  1879.  It  contemplated  the  establishment  of  a  channel  from 
the  city  to  the  sea,  practicable  at  high  tide  for  vessels  drawing  22  feet 
of  water.  This  project  was  replaced  by  an  enlarged  one  (January 
16,  1882,  Annual  Report  of  the  Chief  of  Engineers  for  1882,  Appen- 
di.\  J  4r)  contemplating  the  same  channel  depth.  The  amount  ex- 
pended under  these  projects  up  to  June  30.  1890,  was  $1,875,061.59. 

The  project  in  force  up  to  June  13,  1902,  adopted  in  1890,  provid- 
ing for  a  mean  high-w^ater  depth  of  20  feet  from  the  city  to  the  sea,  is 
printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of  En- 
gineers for  1890.  The  channel  depth  contemplated  by  it  was  reported 
as  having  been  obtained  at  the  end  of  the  fiscal  year  1896.  While  the 
project  depth  was  literally  obtained,  the  channel  was  very  crooked 
and  of  much  less  than  the  project  width. 

A  supplemental  plan  of  improvement  was  submitted  Deceml>er  7, 
1894,  providing  for  a  detached  extension  of  the  Oyster  Bed  training 
M'all,  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Roads,  as 
well  as  for  protecting  the  ship  channel  over  the  oiiter  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Apjiendix  M  1  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  was  authorized  by  act  of  Congress  of 


Digitized  by 


Google 


BIVBB  AND  HABBOB  IHPBOVEMENTS.  271 

June  8, 1896,  its  estimated  cost  being  $992,250.  The  same  act  author- 
ized the  completion  of  work  for  improving  the  inside  route  from 
Savannah,  Ga.,  to  Beaufort,  S.  C,  at  an  additional  cost  of  $106,700, 
and  dredging  for  maintenance  in  Savannah  Harbor,  and  the  sum  of 
$1,005,000  was  appropriated  to  complete  these  works. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 
1896,  was  $3,460,049.99,  of  which  $974,504.88  was  for  dredging  and 
$2,356,720.10  for  contraction  work.  There  had  previously  been  ex- 
[jended  $1,875,061.59,  giving  a  total  of  $5,335,111.58.  Betweeen  June 
30, 1896,  and  June  30, 1902,  $712,918.84  was  expended  on  the  modified 
26-foot  project,  of  which  $84,860.98  was  for  maintenance. 

From  the  time  of  the  reported  completion  of  the  project  of  1890, 
in  Juljr,  1896,  until  June  30,  1902,  extensive  dredging  was  done,  both 
for  maintenance  and  as  part  of  the  modification  or  the  project. 

The  present  project  was  adopted  by  act  of  Congress  approved 
June  13, 1902,  and  is  printed  in  House  Document  No.  123,  Fifty-sixth 
Congress,  second  session,  and  also  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  page  1723.  The  project  provides  for  the  estab- 
lishment of  a  channel  from  the  old  waterworks  above  Savannah  to 
the  ocean,  28  feet  deep  at  mean  high  water,  with  bottom  widths  of 
350  to  500  feet,  to  be  accomplished  by  dredging,  and  the  raising  of 
all  existing  training  walls  between  Savannah  and  Tybee  Roads.  It 
also  provides  for  the  construction  of  mooring  dolphins  at  two  points 
in  the  harbor,  the  Bight  and  Venus  Point.  The  estimated  cost  of  the 
work  is  $1,567,791.  This  amount  was  increased  by  $210,000  by  act  of 
Congress  approved  March  3, 1905. 

Continuing  contracts  are  authorized  for  work  in  this  harbor,  and 
dredging  operations  during  the  fiscal  year  have  l)een  carried  on  by 
this  method. 

The  amount  expended  under  the  present  project  up  to  June  80, 
1905,  was  $1,352,907.20,  of  which  $96,012.90  was  for  maintenance. 

The  total  amount  expended  for  the  improvement  of  Savannah 
Harbor  up  to  June  30,  1905,  was  07,400,937.62. 

During  the  past  fi.scal  year  1,230,886.8  cubic  yards  of  material  was 
dredged  under  two  contracts.  There  were  dredged,  for  maintenance, 
by  the  U.  S.  dredge  (Cumberland,  from  Tybee  Knoll,  99,214  cubic 
yards,  and  from  Long  Island  Crossing,  under  supplemental  contract, 
293,077.8  cubic  yards;  1,651.46  cubic  yards  of  stone  was  placed  on 
training  walls  to  raise  them  to  the  proper  height.  The  U.  S.  dredge 
Savannah  removed  from  Tybee  Knoll  and  the  oiiter  bar  107.030  cubic 
yards  of  material,  a  coaling  wharf  for  United  States  dre<lges  was 
constructed  at  the  Venus  Point  mooring  dolphin,  and  a  new  hull 
was  constructed  for  the  U.  S.  steamer  Angler.  The  Savannah  is  a. 
new  dredge  built  for  this  work,  and  reference  is  made  to  Appendix 
H  7,  herewith,  for  details  of  construction. 

All  inside  dredging  provided  for  under  the  approved  project  has 
been  completed,  and  the  dredgmg  on  Tyliee  Knoll  and  across  the 
outer  bar  with  Government  seagoing  dredge  is  in  progres.s.  At  the 
close  of  the  fiscal  year  all  training  walls  w^ere  in  good  condition  and 
there  existed  a  channel  of  the  project  depth  of  28  feet  at  mean  high 
water,  with  bottom  widths  ranging  from  350  to  500  feet,  from  above 
the  Ocean  Steamship  Company's  wharves  to  Tybee  Knoll,  except  at 
two  points  where  shoaling  has  (H't-urrcd  ami  when*  the  controlling 
depth  is  19  feet  at  mean  low  water  (25.5  feet  at  mean  high  water). 
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A  contract  for  restoring  the  project  depth  at  these  two  points  has  been 
authorized.  On  Tybee  Knoll  the  controlling  depth  is  20  feet  at  mean 
low  water  (26.7  feet  at  mean  high  water)  and  on  the  outer  bar  19 
feet  at  mean  low  water  (26  feet  at  mean  high  water).  The  mean  rise 
and  fall  of  tide  on  the  outer  bar  is  7  feet,  on  Tybee  Knoll  6.75  feet, 
and  from  that  point  to  the  city  it  averages  6.5  feet. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied 
toward  dredging  on  Tybee  Knoll  and  the  outer  bar  with  Government 
seagoing  dredges  and  the  maintenance  of  existing  works  of  improve- 
ment. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  somewhat  more  than  1,000,000,  the  total  value  of  imports 
and  exports  about  $34,000,000.  Cotton,  liunber,  wool,  hides,  naval 
stores,  and  rice  were  principally  dealt  in.  In  1890  the  total  tonnage 
was  reported  to  have  increased  to  about  2,000,000  and  the  value  of 
imports  and  exports  to  $152,000,000.  Besides  the  articles  named 
above,  fruit,  produce,  and  iron  were  handled  extensively. 

For  the  calendar  year  1904  the  total  tonnage  was  3,230,346,  valued 
at  about  $193,820,760. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents : 

Senate  Executive  Document  No.  1,  Thirty-third  Congress,  first  ses- 
sion, and  Annual  R€port  of  the  Chief  of  Engineers  for  1853,  page  468. 

Project  for  removal  of  Confederate  obstructions.  Annual  Report  of 
Chief  of  Engineers  for  1872,  page  653. 

Project  for  22  feet  depth  at  high  water.  Annual  Report  of  Chief  of 
Engineers  for  1873,  page  736,  and  moaifications  in  the  following 
reports:  For  1875,  Part  2,  page  34;  for  1876,  Part  1,  page  437;  for 
1880,  Part  1,  page  933,  and  for  1882,  Part  2,  page  1152. 

Project  for  26  feet  depth  at  high  water.  Annual  Report  of  the  Chief 
of  Engineers  for  1890,  Part  2,  page  1258,  and  modifications  as  fol- 
lows: House  Executive  Document  No.  115,  Fifty-third  Congress, 
third  session;  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
Part  2,  page  1459,  and  for  1900,  Part  3,  page  1922, 

Project  for  28  feet  depth  at  high  water.  House  Executive  Document 
No.  57,  Fiftieth  Congress,  first  ses.sion,  and  Annual  Report  of  the  Chief 
of  Engineers  for  1888,  Part  2,  page  1057;  modifications  in  House 
Document  No.  123,  Fiftv-sixth  Congress,  second  session,  and  Annual 
Report  of  the  Chief  of  I^ngineers  for  1901,  page  1719. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part  2, 
page  1013,  and  report  for  1896,  Part  2,  page  1218;  also  report  for 
1903,  pages  1146-1152,  and  report  for  1904,  pages  1644-1647. 

Maps  showing  the  condition  of  the  works  at  various  dates  may  be 
found  in  the  following  documents : 

Annual  Reports  of  the  Chief  of  Engineers  for  1880,  Part  1,  page 
933;  for  1885,  Part  2,  jmge  1202;  for  1888,  Part  2,  page  1072;  for 
1891,  Part  2,  page  1496;  for  1896,  Part  2,  page  1245;  for  1902,  Part  2, 

Sage  1178,  and  for  1904,  page  1646,  and  House  Executive  Documents 
o.  57,  Fiftieth  Congress,  first  session  (1888),  and  No.  115,  Fifty- 
third  Congress,  third  session,  (1895). 
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July  1,  1904.  balance  unexpended f451,  Oitti.  94; 

Amount  received  from  proceedM  of  tiovernment  property 10. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  23,  1905..  175,000.00 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     75, 000. 00 


701,048.0fi 
June  30, 1905,  amount  expended  during  fiwal  year: 

For  works  of  Improvement <>|4(!i,  139.  t}5 

For  maintenance  of  improvement 75, 863.  88 

•   •  537,  'XB.  53 


July  1,  1905,  balance  uuex])eHded 164,045.43 

July  1,  1905,  outstanding  liabilities 7,343.53 


July  1,  1905.  balance  available 156,701.00 


Amount  (estimated)  required  for  completion  of  existing  project 210,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .SO, 
1907,  for  worlcs  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 __  210,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  O  1.) 

2.  Savannah  River,  Georgia,  below  Augusta. — ^This  river  is  navi- 
gable from  Savannah  to  Augusta,  Ga.,  a  distance  of  202  miles.  Pre- 
vious to  improvement  there  were  numerous  shoals  in  the  river  with 
less  than  3  feet  at  summer  low  water,  the  other  obstructions  consisting 
of  overhanging  trees,  snags,  and  sunken  logs.  The  aggregate  length 
of  river  upon  which  there  was  less  than  5  feet  was  aoout  9,800  feet, 
divided  up  into  10  shoals,  and  the  controlling  depth  was  about  2 J  feet. 

The  original  project,  submitted  December  22,  1880,  provided  for  a 
5-foot  channel,  80  feet  wide,  Iw  means  of  removal  o^  snags,  trees, 
sand  bars,  etc.,  and  protection  of  banks,  at  a  cost  of  $91,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $93,480.09. 

The  existing  project,  adopted  in  1890,  provides  for  the  establish- 
ment of  a  na^^gable  steamboat  channel  5  feet  deep  at  ordinary  sum- 
mer low  water  between  the  cities  of  Augusta  and  Savannah,  to  be 
accomplished  by  removing  sand  and  gravel  bars,  regulating  portions 
of  the  river,  revetting  caving  banks,  closing  incipient  cut-offs,  and 
removing  snags  and  logs  from  the  chamiel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  total  estimated  cost  of  this  improvement,  in  round  numbers,  is 
$332,000,  on  the  supposition  that  funds  are  regularly  and  adequately 
supplied,  besides  $3,000  to  $5,000  annually  for  maintenance. 

The  amount  expended  upon  the  work  lihder  the  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was  ^65,227.67 
(of  which  $11,774.21  was  for  maintenance),  which,  added  to  the 
amount  previously  expended,  gives  a  total  expenditure  for  this  work 
of  $458,707.76. 

The  work  done  under  the  present  project  has  resulted  in  the  removal 
of  great  numbers  of  snags  and  stumps  from  the  river  channel  and  the 
cutting  of  numerous  overhanging  trees  on  the  banks.  Sand  bars  have 
been  removed  by  means  of  training  dikes  and  shore  protection  at 

« Includes  $128,626.42  on  account  of  construction  of  dredge.     - 

ENO  1905  u 18 
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eleven  localities,  viz,  Gardners  bar,  Kirks  bar,  Sand  Bar  Ferry,  Blue 
House  bar,  Tweedys  bar,  Rifle  Cut,  Buges  bar,  Twiggs  bar,  If  lowery 
Gap,  Brighams  bar,  and  Half  Guinea  bar.  A  great  deal  of  work, 
however,  remains  to  be  done,  principally  in  the  upper  30  miles  of  the 
river,  where  there  are  sand  shoals  with  only  3  feet  of  water  over  them. 
A  jgreat  many  snags  also  require  removal. 

The  work  done  for  maintenance  during  the  fiscal  year  resulted  in 
the  removal  from  the  river  channel  of  3,59i  snags  and  245  stumps, 
the  cutting  of  1,382  overhanging  trees  and  77  logs  on  the  banks,  the 
girdling  of  17  trees,  and  the  removal  of  1  clay  bank. 

The  controlling  depth  on  June  30,  1905,  was  3  feet  at  ordinary 
summer  low  water.  The  river  very  rarely  goes  below  this,  and  rises 
more  than  30  feet  in  time  of  floods,  frequently  standing  for  long  peri- 
ods at  several  feet  above  summer  low  water. 

In  the  upper  30  miles  of  the  river  the  banks  in  many  places  cave 
more  or  less  with  every  high  freshet,  and  the  problem  of  obtaining 
and  maintaining  the  project  depth  is  easily  solved  if  the  erosion  of  the 
banks  can  be  stopped.  The  necessary  training  dikes  for  the  contrac- 
tion of  the  river  at  the  wide  reaches  are,  with  two  or  three  exceptions, 
constructed,  and  the  shore  protections  recently  built  are,  as  far  as  they 
go,  efficient  in  preventing  the  erosion  of  the  banks.  These  shore  pro- 
tections do  not  have  to  be  constructed  to  the  top  of  the  slope,  but  just 
high  enough  to  prevent  the  undermining  of  the  banks  at  an  ordinary 
stage,  so  that  at  a  high  stage  of  water  the  falling  in  of  the  crest  of  the 
«teep  banks  is  prevented.  The  improvements  are  at  present  just  at 
that  stage  where  it  is  necessary  to  continue  the  work  of  revetting  the 
banks  and  keeping  in  i-epair  the  numerous  dike,s.  Quite  a  Targe 
number  of  snags  m  the  river  and  overhanging  trees  on  the  banks 
require  removal. 

The  district  officer  rejwrts  that  it  has  not  been  ix)s,sible  to  complete 
all  the  work  embraced  in  the  jn-oject  of  1890,  and  believes  that  certain 
work  should  be  done  at  an  early  date  to  secure  the  i"e,sults  contem- 
plated in  the  project.  ITiere  has  been  prepared  an  estimate  of  cost 
of  the  work  remaining  to  be  done. 

The  additional  work  proposed  is  for  extension  of  benefits. 

Prior  to  the  improvement  the  commerce  was  small,  but  its  quantity 
unknown.  At  times  since,  previous  to  tlie  construction  of  railroads,  it 
has  probably  been  greater  than  it  is  now,  as  since  the  advent  of  rail- 
roads the  river  has  never  been  in  a  good  navigable  condition  until 
recently.  The  commodities  carried  consist  principally  of  cotton, 
naval  stores,  fertilizers,  and  general  merchandise.  Excluding  timber, 
the  tonnage  for  the  year  1904  amounted  to  61,353  tons,  valued  at 
$6,154,521,  besides  107,000  bushels  of  rice,  valued  at  $82,600,  received 
at  Savannah  in  small  boats.  There  was  also  rafted  down  the  river 
during  1904,  28,430,400  feet  B.  M.  of  timber,  valued  at  about  $330,110. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents : 

Orinnal  project.  Annual  Eeport  of  the  Chief  of  Engineers  for 
1881,  Part  2,  page  1088,  and  House  Executive  Document  No.  23, 
Forty-sixth  Congre.ss,  third  session.  Modifications  of  original  proj- 
ect, Annual  Report  of  the  Chief  of  Engineers  for  1886,  Part  2,  page 
1098,  and  for  1887,  Part  2,  page  1166.  Present  project.  Annual  Re- 
port of  the  Chief  of  Engineers  for  1890,  Part  2,  page  1324,  and  House 
Executive  Document  No.  255,  Fifty-first  Congress,  second  session. 
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A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  Annual  Reports  of  the  Chief  of  Engineers  as  follows : 

Report  of  1888,  Part  2,  page  1029;  for  1890,  Part  2,  page  1324,  and 
for  1899,  Part  2,  page  1569. 

Maps  showing  the  condition  of  the  work  at  various  dates  may  be 
found  in  the  foUowing  documents: 

House  Executive  Document  No.  23,  Forty-sixth  Congress,  third 
session ; 'Annual  Reports  of  the  Chief  of  Engineers  for  1883,  Part  1, 
page  908;  for  1884,  Part  2,  page  1106;  for  1885,  Part  2,  page  1210; 
for  1886,  Part  2,  page  1094,  and  for  1902,  Part  2,  page  1185,  and  in 
House  Executive  Document  No.  265,  Fifty-first  Congress,  second 
session. 

July  1,  1904,  balance  unexpended |M!,  016. 40 

.Vmount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.  1.1, 000. 00 
Amount  allotted  from  approiirlatlou  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 5,000.00 

Amount  received  from  proceeds  of  sale  of  Government  projierty 15. 00 

24,  «31. 45 
June  30,  1906,  amount  expended  during  flAcal  year,  for  niaiuteuan<.« 
of  Improvement 11,  774. 21 

July  1,  1905,  balance  unexpended 12,857.24 

July  1,  1905,  outstanding  liabilities 51.00 

July  1,  1905,  balance  available 12,806.24 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6,  220.  00 

(See  Appendix  O  2.) 

3,  Savannah  River,  above  Augv^ita,  Ga. — This  jwrtion  of  the 
Savannah  River  is  navigable  only  by  pole  boats  from  tke  locks,  7 
miles  above  the  city  of  Augusta,  to  Petersburg,  a  distance  of  48  miles. 
In  its  original  condition  the  river  at  low  water  was  navigable  only 
with  great  difficulty,  on  account  of  shallow  water,  obstructing  logs, 
etc. 

The  original  project  of  improvement,  submitted  February  8,  1879, 
provided  for  a  3-foot  channel,  30  feet  wide,  from  Augusta,  Ga.,  to 
Trotters  shoals,  and  the  removal  of  snags,  trees,  etc.,  to  the  Tugaloo 
River,  at  a  cost  of  $45,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $39,000. 

The  existing  plan  of  improvement,  adopted  by  Congre-ss  Julv  13, 
1892,  provides  for  the  establishment,  between  Petersburg  and  the 
locks,  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
during  ordinary  summer  low  water  for  pole  boats  drawing  2  feet  and 
of  an  upstream  channel  navigable  for  pole  boats  drawing  1.3  feet  of 
water.  This  is  to  be  obtained  by  removing  logs  and  overhanging 
trees ;  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  constructing  training  walls  to  increase  flow 
of  wat«r  through  sluices.    The  total  estimated  cost  is  $33,000. 

The  total. amount  expended  under  the  present  project  up  to  June 
30,  1905,  was  $19,935.55,  which,  added  to  that  previously  expended, 
gives  a  total  for  this  work  of  $58,935.55,  No  funds  have  been 
expended  for  maintenance. 

The  work  accomplished  under  this  project  has  given  a  downstrejiui 
channel  about  2  feet  deep  and  an  upstream  channel  of  the  project 
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depth.  Ih  many  places,  however,  these  channels  at-e  difficult  to  navi- 
gate and  an',  capable  of  gi'eatel'  improvement.  The  additional  work 
projwsed  is  for  extension  of  benefits. 

In  187(>-77  alK)ut  iJ,000  tons  of  freight  went  upstream  from  Augusta 
and  about  12,000  bales  of  cotton  came  down.  In  1888  the  down- 
going  freight  was  estimated  at  about  5,000  bales  of  cotton,  and  in  1904 
the  total  ireight  carried  on  the  river,  excluding  timber,  amounted  to 
1.094  tons,  valued  at  $119,802.41. 


Report  of  the  Chief  of  Engineers  for  1890,  Part  2,  page  13(J6,  and 
House  Executive  Document  No.  213,  Fifty-first  Congress,  first  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Rejwrts  of  the  Chief  of  Engineers  for  1888, 
Part  2,  page  1032,  and  for  1900,  Part  3,  page  1930. 

Maps  may  be  found  in  the  following  documents :  Annual  Report  of 
the  Chief  oi  Engineers  for  1886,  Part  2,  page  1094,  and  Houss  Execu- 
tive Document  No.  213,  Fifty-first  Congress,  first  session. 

July  1.  1904.  balance  uiiexpendetl |04. 4r» 

Amount  appropriated  by  river  and  barlM)r  act  approved  March  3. 1!K>5.      2, 000. 00 

July  1.  1905,  balance  unexpended 2.0«W.  45 

Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

(See  Appendix  O  3.) 

4.  Harbor  at  Darien,  and  Dohoy  har,  Georgia. — («)  Darien  Har- 
bor.— In  ils  original  condition  this  harbor  was  obstructed  at  seven 
Ejints  by  shoals  with  mean  low-water  depths  of  from  C^  to  10^  feet, 
etween  the  shoals  there  was  nowhere  less  than  12  feet  at  mean  low 
water. 

There  was  expended  on  this  harbor  in  1879  for  dredging  $8,000, 
without  anv  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor  adopted  in  1885 
contemplates  the  establishment  of  a  navigable  channel  12  feet  deep 
at  mean  low  water  l)etween  Darien  and  Dolwy,  at  an  estimated  cost 
of  $170,000.  Work  was  not  begun  under  this  project  until  1891. 
The  total  amount  expended  under  it  up  to  June  30,  1905,  was  $145,- 
674.38  (of  which  $20,572.75  was  for  maintenance),  which,  added  to 
the  amount  previously  expended,  gives  a  total  for  this  work  of 
$153,674.38. 

At  the  close  of  the  fiscal  year  the  approved  project  was  practically 
completed,  there  remaining  only  about  5,000  cubic  yards  of  material 
to  h&  removed  to  give  a  channel  12  feet  deep  at  mean  low  water  from 
Darien  to  Doboy  oar,  a  distance  of  13  miles.  During  the  fiscal  year 
work  for  maintenance  resulted  in  the  removal  of  58,504.3  cubic  yards 
of  material  and  the  raising  to  high- water  mark  of  2,340  linear  feet  of 
spur  dams. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000,  and  the 
value  of  exports  at  between  $600,000  and  $700,000.  In  1904  the  total 
annual  traae,  consisting  almost  entirely  of  timber,  was  121,224  tons, 
valued  at  $917,240. 
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By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Doboy  bar,  Georgia,  and  $30,000  appropriated  for  their 
improvement,  of  which  amount  there  was  allotted,  for  Darien  Harbor, 
on  November  7,  1902,  $6,000  for  repairing  suur  dams  and  $18,000  for 
dredging,  in  addition  to  an  unexpended  oalanee  of  $10.46.  This 
work  was  reimbursed  by  the  appropriation  for  improving  Cumber- 
land Sound,  Georgia  and  Florida,  to  the  amount  of  $1,500  for  mate- 
rials transferred.  There  was  also  allotted  for  this  work  on  November 
23,  1904,  from  the  balance  of  the  consolidated  appropriation  on  hand, 
$26,865.96  for  dredging  and  repairs  to  spur  dams. 

The  present  project  will  be  found  in  the  Annual  Reiwrt  of  the  Chief 
of  Engineers  for  1885,  Part  2,  page  1238. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers  for  1896, 
Part  2,  page  1473,  and  for  1896,  Part  2,  page  1253. 

A  map  imowing  the  jetties  con.structed  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  Part  2,  page  1477. 

(b)  Dohoy  bar. — In  1888  $5,795.40  was  spent  in  harrowing  and 
water-jet  work  on  this  bar  without  result.  In  its  original  condition- 
there  was  about  12  feet  at  mean  low  water  in  the  old  channel,  which 
was  very  crooked,  so  that  the  entrance  was  not  much  used. 

The  project  for  its  improvement,  adopted  by  act  of  C/Ongress  of 
March  3,  1899,  provides  tor  creating  a  cnannel  by  dredging  24  feet 
deep  at  mean  high  water  and  300  feet  wide,  estimated  to  cost  $70,000. 
The  proposed  channel  is  some  distance  north  of  the  old  channel. 

The  amount  expended  under  the  project  up  to  J«ne  30,  1905,  was 
$21,177.59,  which,  added  to  the  amount  previously  expanded,  gives  a 
total  expenditure  for  this  work  of  $26,972.99.  No  funds  have  been 
expended  for  maintenance. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Darien  Harbor. 

An  allotment  of  $2,000  was  made  on  December  23,  1903,  from  the 
appropriation  of  $30,000  made  by  act  of  Congress  approved  June  13, 
1902,  tor  the  purpose  of  making  a  complete  survey  of  Doboy  bar,  to 
determine  the  be,st  route  for  a  channel  across  the  bar.  On  November 
23,  1904,  an  additional  allotment  of  $28,000  was  made  from  the  bal- 
ance of  the  consolidateil  appropriation  ou  hand  for  dredging  a  chan- 
nel across  the  bar. 

The  latest  rep>rts  indicate  that  the  controlling  depth  on  the  bar  in 
the  present  ship  channel  is  10  feet  at  mean  low  water.  The  tide 
rises  7.3  feet.  The  improvement  of  a  channel  to  the  north  of  the 
present  channel  was  begun  in  1899,  and  120,000  cubic  yards  of  mate- 
rial removed.  The  contractor  abandoned  the  work  December  16, 
1900.  A  survey  of  the  bar  was  made  during  the  past  fiscal  year,  and 
bids  for  dredging  were  called  for.  These  were  so  excessive,  however, 
that  they  were  rejected,  and  it  has  been  determined  to  dredge  the 
projected  channel  with  a  Government  seagoing  dredge. 

The  additional  work  proposed  is  necessary  to  make,  the  improve- 
ment available. 

The  commerce  interested  in  this  bar  consists  of  lumber  from  the 
Altamaha  River,  the  bulk  of  which  is  now  shipped  from  Sapelo 
Sound  and  St.  Simon  Sound,  north  and  south,  respectively,  of  Doboy 
bar.  During  the  calendar  year  1904  it  is  estimated  that  about 
16,000,000  feet  B.  M.  of  lumber,  valued  at  $150,000,  crossed  the  bar. 
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The  projects  «f  improvement  will  be  found  printed  in  the  following: 
documents : 

Original  project,  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  Part  '2.  page  1179.  Present  project,  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  Part  2,  page  1539,  and  House  Document 
No.  13,  Fifty-fifth  Congress,  first  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows : 

Report  for  1887,  Part.  2,  pages  1179  and  1199;  for  1888,  Part  2,  page 
1041 ;  for  1899,  Part  2,  page  1573,  and  for  1901,  Part  2,  page  1639, 

Maps  may  be  found  in  the  following  documents : 

Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part  2,  page 
1042;  House  Document  No.  13,  Fifty-fifth  Congress,  first  session,  and 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  Part  2,  page  1573. 

July  1.  1904,  balance  nnex|)ended f62,82r>.fl0 

Jnne  .%,  1905,  amount  expended  durini;  fiscal  year : 

For  works  of  Improvement 10.005.12 

For  maintenance  of  Improvement 13.572.75 

23.177.87 

Julv  1,  1905,  balance  unexiiended .T0.«4a03 

July  1,  1905.  outstanding  llabllitieH 4.397.a^ 

•Tuly  1.  19a5,  balance  available a5,250.20 

July  1,  1906.  amount  covered  by  uncompleted  contracts 653. 80 

(See  Appendix  O  4.) 

5.  Altamaha  Rinev,  Georgia. — ^This  river  is  formed  by  the  junction 
of  the  Oconee  and  Ocmulgee  rivers.  At  a  point  some  25  miles  from 
its  mouth  the  river  branches  and  the  river  traffic  reaches  the  ocean 
by  two  routes — one  by  the  north  branch  by  way  of  Darien  and  the 
other  by  the  south  branch  to  where  it  intercepts  the  inside  waterway, 
which  passage  is  taken  to  Brunswick. 

The  river  is  navigable  from  the  forks  to  Darien,  a  distance  of  131 
miles,  and  to  where  it  reaches  the  inside  waterway.  The  lower  section 
of  the  river  is  affected  by  the  tides.  The  worst  shoal  is  at  Coupers 
bar,  which  at  low  water  nas  only  a  foot  of  water,  but  by  waiting  on 
tides  5  feet  can  be  had  at  this  place.  The  controlling  depth  above  the 
tidal  range  is  almut  2  fwt  at  summer  low  water.  The  river  is  subject 
to  freshets,  and  in  the  upper  sections  the  freshet  height  at  times  goes 
20  feet  alxjve  the  low  summer  stage.  The  lower  section  is  bordered  by 
low  swamp  lands  and  the  freshets  rise  from  5  to  10  feet  over  the 
banks. 

Before  improvement  the  Altamaha  River  was  obstructed  by  rock 
ledges,  sand  bars,  snags,  sunken  logs,  and  overhanging  trees.  The 
low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  project  or  improvement,  submitted  in  1875,  contem- 
plated a  channel  4  feet  deep  and  80  feet  wide  from  Macon  to  Darien, 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  at  a  cost  of  $lfi2,000. 

Under  it  and  its  modifications  there  was  expended  up  to  June  30, 
1890,  $69,776.59. 

The  existing  project  of  improvement,  adopted  by  Congress  in  1890, 
provides  for  tne  establishment  of  a  channel  3  feet  deep  at  summer  low 
water  throughout  the  river  above  Darien.    This  is  to  be  accomplished 
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by  removing  rock  shoals  and  sand  bars,  building  deflecting  dikes  and 
closing  incipient  cut-offs,  removing  snags  and  sunken  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream,  and 
revetting  caving  banks.  The  total  estimated  cost  of  the  improvement 
is  $129,000,  provided  funds  are  regularly  and  adequately  supplied, 
be.sides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  on  the  work  under  the  present  project  up  to 
June  30, 1905,  was  $74,362.76  (of  which  $9,000  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total 
expenditure  for  this  work  of  $144,139.35. 

This  expenditure  has  resulted  in  the  removal  of  one  rock  shoal, 
three  sand  bars,  numerous  snags,  sunken  logs,  and  overhanging  trees. 
The  greatest  draft  that  can  at  present  be  carried  at  summer  low 
water  is  about  2  feet  by  waiting  for  the  tide  at  Coupers  bar. 

The  additional  work  proposed  is  for  the  extension  of  benefit.s. 

The  commerce  of  the  river  before  the  improvement  was  begun  was 
reported  to  have  amounted  to  about  100,000  tons  annually,  valued  at 
about  $1,000,000.  During  the  calendar  year  1904  it  is  estimated  to 
have  amounted  to  about  4,500  tons,  valued  at  about  $200,000.  There 
was  also  rafted  down  the  river  109,255,356  feet  B.  M.  of  timber, 
valued  at  $1,348,986. 

The  various  projects  of  improvement  will  he  found  printed  in  the 
following  documents: 

Original  project,  Annual  Report  of  the  Chief  of  Engineers  for  1875, 
Part  2,  page  670;  modifications  of  original  project,  Annual  Report 
of  the  Chief  of  Engineers  for  1881,  Part  2,  page  1107,  and  for  1887, 
Part  2,  page  1176;  present  project,  Annual  Report  of  the  Chief  of 
Engineers  for  1890,  Part  2,  page  1372,  and  House  Executive  Docu- 
ment No.  283,  Fifty-first  Congress,  second  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows: 
For  1888,  Part  2,  page  1038;  for  1889,  Part  2,  page  1246;  for  1892, 
Part  2,  page  1261 ;  for  1900,  Part  3,  page  1939. 

Maps  may  be  found  in  the  followiM  documents:  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  Part  2.  page  1116,  and  House 
Executive  Document  No.  283,  Fifty-first  Congreas,  second  session. 

July  1.  1904.  balance  uiiexi^nded 1 ?2, 8.11. 87 

Amoniit  appropriated  by  river  nnU  liarbor  act  approved  March  !i.  1905.     10.  (KX).  00 

12. 8.11. 87 
.Tune  .W,  1905.  amount  exi>en(lert  dnrinR  fiscal  year,  for  works  of 

improvement    1.971. 22 

July  1.  1905,  balance  unexpended 10,860.65 

July  1,  1905,  outstanding  liabilities 2, 101.  23 

July  1.  1905,  balance  available 8,759.42 

Amount  (estimated)  required  for  completion  of  existing  project 104,000.00 

(See  Appendix  O  5.) 

6.  Oconee  River,  Georgia. — The  head  of  navigation  on  this  river 
is  Milledeeville,  Ga.,  147  miles  from  the  mouth,  though  this  point 
can  only  DC  reached  during  high  stages  of  the  river.  At  ordmary 
stages  the  river  is  at  present  only  navigable  to  a  point  about  25  miles 
above  Dublin,  Ga.,  a  distance  of  104  miles  from  its  month.    In  its 
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original  condition  this  river  was  used  principally  for  navigation  at 
lii^  stages.  At  low  water  there  were  numerous  shoals  and  snags, 
there  probably  being  less  than  2  feet  on  many  sand  bars  and  rock 
ledges. 

The  original  project  was  submitted  January  29, 1875,  and  provided 
for  the  removal  of  snags,  overhanging  trees,  etc.,  cutting  on  points, 
and  making  cut-offs,  at  a  cost  of  $10,150. 

Under  this  project  and  its  modifications  there  was  expended,  pre- 
vious to  the  commencement  of  operations  under  the  existing  project, 
the  sum  of  $44,822.18.     . 

The  existing  project  of  improvement  Was  adopted  by  Congress 
September  19, 1890.  It  provides  for  the  establishment  of  a  navigable 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Milledge- 
ville  to  the  mouth.  This  is  to  be  accomplished  by  removing  rw5k 
shoals  and  sand  bars,  revetting  caving  banks,  and  closing  incipient 
cut-offs,  removing  snags  and  logs  from  the  channel  and  overhanging 
trees  from  the  banks  of  the  stream.  The  cost  of  the  improvement  is 
estimated  at  $171,000,  besides  from  $3,000  to  $5,000  for  annual  main- 
tenance. The  river  and  harbor  act  of  March  3,  1905,  authorizes  the 
expenditure  of  $3,000  of  the  amount  appropriated  to  be  applied  to 
cleaning  out  the  river  from  the  Georgia  Railroad  bridge  to  the  north- 
ern boundary  of  Greene  County,  Ga. 

The  amount  expended  imder  the  present  project  up  to  June  30, 
1805,  was  $108,985.82  (of  which  $3,750  was  for  maintenance),  which 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  this  work  of  $153,808. 

As  the  result  of  this  expenditure,  numerous  snags  and  logs,  bowl- 
ders, and  overhanging  trees  have  been  removed,  several  cut-offs 
opened  and  others  closed,  and  three  training  dik^  built.  The  con- 
trolling depth  at  ordinary  summer  low  water  is  2^  feet  between  the 
Forks  and  a  point  25  miles  above  Dublin  and  1.5  feet  between  that 
point  and  Milledgeville.  The  river  occasionally  falls  below  this  stage 
and  frequently  rises  to  20  feet  above  it. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available  between  Dublin  and  Milledgeville,  and  for  extension 
of  benefits  between  Dublin  and  the  Forks. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  im- 
provement was  begun  are  available.  In  1904  the  amount  of  freight 
carried  on  the  river  amounted  to  32,160  tons,  valued  at  $443,225. 
Besides  this,  60,237,440  feet  B.  M.  of  tiinl)er,  valued  at  about  $737,- 
000,  was  rafted  down  the  river. 

The  various  projects  of  improvement  will  be  found  in  the  follow- 
ing documents:  Ori^nal  project,  Annual  Report  of  the  Chief  of 
Engineers  for  1875,  Part  2,  page  41 ;  present  project.  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  Part  2,  page  1432,  and  House 
Executive  Document  No.  211,  Fifty-first  Congress,  first  ses.sion. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  Annual  Reports  of  the  Chief  of  Engineers  for  1889,  Part 
2,  page  1253,  and  for  1900,  Part  2,  page  1942. 

Maps  of  the  river  will  be  found  m  House  Executive  Document  No. 
211,  Fifty-first  Congress,  first  session. 

A  report  upon  a  preliminary  examination  of  the  river  between 
Dublin  and  Skull  shoals  will  be  found  printed  in  House  Document 
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No.  304,  Fifty-eighth  Congress,  second  session,  and  also  on  images 
1677-1679,  Annual  Report  of  the  Chief  of  Engineei-s  for  1904. 

July  1,  19W,  balance  unexpended $4,:«W.4n 

Amount  appropriated  by  river  and  harbor  net  approved  March  .3. 19(15.     1.5, 000.  (XI 
Amount  received  from  proceeds  of  sale  of  (Government  proi)erty 15.  (X) 

19, 318. 49 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 4,318.49 

July  1,  1905,  balance  unexpended 15,000.00 

July  1.  1905.  outstanding  liabilities ."38.14 

July  1,  1905.  balance  available 14,(«51.8(5 

Amount  (estimated)  retiuired  for  completion  of  existing  project 111,812.00 

(See  Appendix  O  6.) 

7.  Ocmulgee  River^  Georgia. — In  its  original  condition  this  river 
was  used  for  navigation  chiefly  at  high  stages.  At  low  water  there 
were  numerous  shoals  and  snags,  there  probably  being  less  than  2 
feet  on  many  sand  bars  and  rock  ledges. 

The  head  of  navigation  on  this  river  is  Macon,  a  distance  of  202 
miles,  but  the  river  during  recent  years  has  not  been  navigable  above 
Hawkins^nlle,  133  miles  from  the  mouth,  except  at  high  water,  owing 
to  heavy  rock  shoals  just  above  Hawkinsville  and  long  sand  shoals 
below  Macon.  Between  these  two  obstructions  the  river  is  also  more 
or  less  obstructed  with  snags  and  logs.  Between  Hawkinsville  and 
the  Forks  the  river  is,  with  few  exceptions,  in  good  condition,  and 
while  certain  r(x;k  shoals  are  difficult  to  navigate,  the  controlling 
depth  is  nearly,  if  not  quite,  the  project  depth.  The  controlling 
depth  between  Hawkinsville  and  Macon  is  about  2  feet  at  ordinary 
summer  low  water. 

The  original  project  was  submitted  in  1875,  and  provided  for  a 
channel  80  feet  wide  and  4  feet  deep  at  low  water,  to  be  accomplished 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  from  Macon  to  Darien,  at  a  cost  of  $162,0(W. 

The  amount  expended  under  this  project  and  its  modifications  prior 
to  operations  un(ler  the  existing  project  was  $79,390.73. 

The  existing  project  of  improvement,  adopted  by  Congress  Sep- 
tember 19,  1890,  provides  for  the  establishment "  of  a  navigable 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the 
river's  month.  This  is  to  be  obtained  by  removing  rock  shoals  and 
sand  bars,  closing  incipient  cut-offs,  revetting  caving  banks,  and 
i«moving  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated at  $210,000,  provided  funds  are  regularly  and  adequately  pro- 
vided, besides  from  $3,000  to  $5,000  for  annual  maintenance. 

Work  was  authorized  to  be  done  under  continuing  contracts. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1905,  was  $229,689.67  (of  which  $7,396.40  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total  of 
$309,080.40. 

The  work  under  the  present  project  has  resulted  in  marked  im- 
provement. Below  Hawkinsville  the  project  depth  of  3  feet  at 
ordinary  summer  low  water  has  been  obtained  throughout  the  river. 
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However,  several  rock  and  sand  shoals  give  more  or  less  trouh 
iind  require  removal.  Buttermilk  shoal,  Colliers  Bluff  shoal,  Ta: 
yard  shoal,  and  Town  shoal,  a  series  of  rock  shoals  above  Ha^vkin 
Ville,  have  been  removed.  At  a  series  of  sand  bars  just  belo>?e  ]V£aco 
training  dikes  have  been  constructed  and  have  resulted  in  reiiclerin 
this  portion  of  the  river  available  for  light-draft  boats  at  ortiiiiar 
low  summer  stages.  These  dikes  have  been  damaged  considerabl 
by  freshets,  however,  and  are  in  need  of  repairs. 

There  are  two  rock  shoals  and  several  sand  bars  yet  to  be  removed 
The  work  near  Macon  has  been  only  partially  successful,  as  freqiien 
freshets  erode  the  banks  and  new  shoals  form  at  unexpected  places. 

The  district  officer  reports  that  it  has  not  been  possible  to  complete 
all  the  work  embraced  in  the  project  of  1890,  and  believes  that  certain 
work  should  be  done  at  an  early  date  to  secure  the  results  contennplated 
in  the  project.  There  has  been  prepared  an  estimate  of  cost  of  the 
work  remaining  to  be  done. 

The  additional  work  proposed  is  necessary  to  make  the  inaprove- 
ment  available  between  Hawkinsville  and  Macon  and  for  extension 
of  benefits  between  Hawkinsville  and  the  mouth  of  the  river. 

The  work  done  for  maintenance  during  the  past  fiscal  year  re- 
sulted in  the  removal  of  669  snags,  7  logs,  and  42  stumps,  the  cutting 
of  24  overhanging  trees  on  the  banks,  and  the  removal  of  a  portion 
of  an  old  dam  which  obstructed  navigation. 

No  reliable  statistics  of  the  commerce  of  the  river  before  improve- 
ment was  begun  ai"e  available.  In  1904  the  amount  of  freight  carried 
on  the  river  amounted  to  7,497  tons,  valued  at  about  $248,430.  Be- 
sides this,  23,513,969  feet  B.  M.  of  timber,  valued  at  about  $261,123. 
was  rafted  down  the  river. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents : 

Original  project:  Annual  Report  of  Chief  of  Engineers  for  1875. 
Part  2,  page  670. 

Modifications  of  original  project :  Annual  Reports  of  the  Chief  of 
Engineers  for  1882.  Part  2,  page  1859 ;  for  1885,  Part  2,  page  1297 :  for 
1886,  Part  2,  ^age  1160,  and  for  1887,  Part  2,  page  1276. 

Present  project:  Annual  Report  of  the  Chief  of  Engineei-s  for  1890. 
Part  2,  page  1458,  and  House  Executive  Document  No.  215,  Fifty-first 
Congress,  first  session. 

A  detailed  history  of  the  work  of  improvement  may  l)e  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers  for  1889. 
Part  2,  page  1258,  and  for  1900,  Part  2,  page  1944. 

Maps  of  the  river  will  be  found  in  House  Executive  Document  Na 
215,  Fiftv-first  Congress,  first  session,  and  in  Annual  Report  of  the 
Chief  of  lEngineers  for  1902,  Part  2,  page  1192. 

July  1,  1904,  balance  unexpended |3. 9^.00 

Amount  appropriated  by  river  and  harlwr  act  approved  Marcli  3, 1905-    15, 000. 00 

18,985.00 
June  30,  1905,  amount  expended  during  flsciU  year,  for  maintenance 
of  improvement 2,396.40 

.Tuly  1,  1905,  balance  unexpended 16,588.60 

.Tuly  1,  190.5,  outstanding  llat)illtles 802.90 

July  1,  1905,  balance  available 15,785.70 

(See  Appendix  O  7.) 
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8.  Brunswick  Harbor,  Georgia. — ^Previous  to  June  18,  1902,  the 
projects  under  this  title  were  for  the  inner  harbor  only,  consisting 

f>rincipally  of  the  removal  of  a  shoal  in  East  River,  opposite  the 
ower  part  of  the  city.  The  distance  from  the  city  of  Bnmswick  to 
de^  water  beyond  the  bar  is  13  miles. 

The  original  project  of  improvement,  dated  April  29,  1876,  pro- 
vided for  the  construction  of  a  jetty  at  the  city  front  and  dredgmg, 
at  a  total  cost  of  $69,000. 

Under  this  project  and  its  modifications  there  was  expended,  prior 
to  operations  uncler  the  existing  project,  the  sum  of  $190,000. 

The  project  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  for  the  maintenance  of  a  navigable  channel  15 
feet  deep  at  mean  low  water  bv  keeping  the  existing  works  in  repair 
and  by  dredging.  The  act  of  June  3<  1896,  provided  for  the  improve- 
ment of  Academy  Creek.  The  cost  of  maintaining  a  channel  depth 
of  15  feet  at  mean  low  water  was  estimated  at  $15,000  per  annum. 

There  has  been  expended  under  this  project  up  to  June  30,  1902, 
5534,817.25,  all  of  which  has  been  for  maintenance. 

Including  $10,000  spent  in  1836  for  dredging,  the  total  amount 
expended  up  to  June  30,  1902,  on  the  inner  harbor  was  $234,817.25. 

The  present  project  was  adopted  by  act  of  Congress  approved  June 
13,  19(^,  and  provides  for  a  navigable  channel  21  feet  deep  at  mean 
low  water  in  Brunswick  inner  harbor,  at  a  cost  of  $120,000,  and  for  a 
channel  across  the  outer  bar  19.3  feet  deep  at  mean  low  water  (26  feet 
at  mean  high  water),  at  a  cost  of  $40,000.  If  also  provides  for 
dredging  in  Academy  Creek  at  not  to  exceed  $5,000. 

The  river  and  harbor  act  of  March  3,  1905,  authorizes  the  expendi- 
ture, from  the  the  amount  therein  appropriated,  of  $5,000,  or  so  much 
thereof  as  may  be  necessary,  for  maintaining  in  Academy  Creek, 
immediately  in  front  of  and  adjacent  to  the  wharves  thereof,  to  the 
Old  Altamaha  Canal,  a  depth  ecfu&l  to  the  controlling  depth  on  the 
shoals  at  the  lower  end  of  the  city  in  East  River,  provided  that  no 
money  shall  be  expended  inside  harbor  lines  heretofore  or  hereafter 
established  in  said  creek. 

The  act  of  1905  also  directed  a  survey  to  be  made  of  Brunswick 
Harbor,  with  a  view  to  securing  a  depth  on  the  outer  bar  equal  to 
the  controlling;  depth  in  the  inner  harbor,  and  maintaining  the  depths 
over  said  bar  and  in  said  harbor.  In  addition  to  this  survey,  a 
preliminary  examination  of  the  inner  and  outer  harbor  was  also 
authorized. 

The  amount  expended  under  the  present  project  to  June  30,  1905, 
was  $166,073.62,  of  which  $8,014.15  was  for  maintenance.  This, 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  the  work  of  $400,890.87. 

During  the  past  fiscal  year  dredging  on  the  outer  bar  was  carried 
on  with  the  tJ.  S.  dredge  Cumberland  for  a  period  of  nearly  six 
months,  and  resulted  in  the  removal  of  393,482  cubic  yards  of  mate- 
rial. On  June  30,  1905,  there  remained  only  about  ten  days'  work 
with  the  dredge  to  complete  the  project.  The  new  channel  dredged 
across  the  outer  bar  has  a  controlling  depth  of  20  feet  at  mean  low 
water.  The  tide  rises  6.7  feet.  So  work  has  yet  been  done  on  the 
inner  shoal.  This  is  to  be  done  by  United  States  seagoing  dredge, 
and  will  be  undertaken  during  the  coming  year.  There  were  dredged 
from  the  inner  harbor  during  the  fiscal  year  126,D01.3  cubic  yards 
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of  material.  The  present  controlling  depth  in  the  inner  harbor  Is 
20  feet  at  mean  low  water,  and  in  Academj'  Creek  16  feet  at  mean 
low  water.    The  rise  of  tide  is  7.5  feet. 

The  project  depth  of  21  feet  at  mean  low  wat«r  in  the  inner  harbor 
was  obtained  in  September,  1904,  since  whidi  date  the  channel  lias 
shoaled  about  1  foot  at  two  or  three  places.  This  shoaling  covers  a 
very  small  area,  however,  and  does  not  extend  across  the  channel. 

The  controlling  depth  on  June  30,  1905,  between  the  city  and  deep 
w^ater  bevond  the  bar  was  18  feet  at  mean  low  water  on  the  inner 
shoal  in  St.  Simon  Sound,  where  the  tide  rises  6.7  feet. 

The  additional  work  proposed  is  for  extension  of  benefits. 

Before  the  improvement  in  1880  the  annual  tonnage  of  the  port  of 
Brunswick  wa.s  about  100,000,  consisting  chiefly  of  lumber,  naval 
stores,  wood,  rice,  and  merchandise,  valued  at  about  $1,700,000.  In 
1904  the  total  tonnage  of  the  port  amounted  to  1,417,157  tons,  Valued 
at  $29,939,416. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents : 

First  plan :  Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part 
1,  page  489.  First  project:  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  Part  1.  page  962.  First  revision  of  project :  Annual  Report 
of  the  Chief  of  Engmeers  for  1886,  Part  2,  page  1113,  and  for  1887, 
Part  2,  page  1184.  Second  revision  of  project:  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  Part  2,  pa^  1494.    Third  revision  of 

Sroject:  House  Document  No.  40,  Fifty -sixth  Congress,  first  session, 
'roject  for  bar :  Annual  Report  of  the  Chief  of  Engineers  for  1892, 
Part  2,  page  1327,  and  House  Executive  Document  No.  34,  Fiftj- 
second  Congress,  first  session.  Revised  project  for  bar :  House  Docu- 
ment No.  179,  Fifty -sixth  Congress,  second  session ;  House  Document 
No.  355,  Fifty-sixth  Congress,  second  session,  and  Annual  Report  of 
the  Chief  of  fingineers  for  1901,  Part  2,  page  1663. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers  for  1888. 
Part  2,  page  1047;  for  1889,  Part  2,  page  1258;  for  1890,  Part  2, 
page  1407. 

Maps  showing  the  condition  of  the  work  at  various  dates  may  be 
foimcl  by  consulting  the  following  documents :  Annual  Reports  ot  the 
Chief  of  Engineers  for  1880,  Part  1,  page  962;  for  1881,  Part  2,  pagv 
1110;  for  1883,  Part  1,  page  922;  for  1885,  Part  2,  page  1228;  for 
1880,  Part  2,  page  1116;  for  1887,  Part  2,  page  1196;  for  1889.  Part  2, 
page  1266;  for  1892,  Atla.s,  page  .58,  and  for  1893,  Part  2,  page  1583; 
and  House  Executive  Document  No.  34.  Fiftv-second  Congress,  first 
session,  and  House  Documents  Nos.  40,  Fifty-sixth  Congress,  first 
session,  and  355,  Fifty-sixth  Congress,  first  session. 

July  1,  1904,  balance  unexpended $70,430.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40. 000. 00 

110, 430. 98 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    . 71,321.85 

July  1,  1905,  balance  unexpended 39. 109. 13 

.Tuly  1,  1905,  outstanding  liabilities .  5,506.09 

July  1,  1905,  balance  available 33,003.04 

(See  Appendix  O  8.) 
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9.  Inside  water  route  between  Sanantinh,  Ga..  and  Fei'uandina^ 
Fla. — This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making 
a  connecting  waterway  not  exposed  to  rough  water  except  at  a  few 
points  in  stormy  weather.  The  waters  forming  the  route  are  shown 
on  Coast  Survey  charts  Nos.  156  and  157.  It  is  navigable  from  Sa- 
vannah, Ga.,  to  Femandina,  Fla.,  Brunswick,  Ga.,  and  Darien,  Ga. 
The  distance  from  Savannah  to  Femandina  is  160  miles.  Touching 
at  Darien  en  route  increases  this  by  about  20  miles  and  at  Brunswick 
by  about  12  miles.  , 

The  project  of  improvement  was  adopted  in  1892  and  provides  for 
the  establishment  or  a  channel  7  feet  deep  at  mean  low  water.  This 
is  to  be  accomplished  by  the  improvement  of  Romerly  Marsh,  Mud 
River,  Little  Mud  River,  and  3e«y\  Creek.  The  estimated  cost  of  the 
improvement  is  $105,000,  provideid  the  entire  sum  be  made  available 
at  one  time. 

The  total  amount  expended  under  this  project  up  to  June  30,  1905, 
was  $63,719.60  (of  which  $19,857.22  was  for  mamtenance),  which, 
added  to  the  amount  expended  for  Jekyl  Creek  and  Romerly  Marsh, 
$71,108.77,  makes  a  total  of  $134,828.37. 

The  total  of  the  original  estimate  for  the  improvement  of  this  route 
has  been  appropriated  but  the  improvement  is  still  uncompleted. 
The  reasons  for  this  are  set  forth  in  the  accompanying  report  of  the 
district  officer,  with  estimate  of  cos-t  of  the  work  remaining  to  be  done. 
He  also  states  that  the  present  project  should  be  modiiied  so  as  to  pro- 
vide for  a  channel  10  leet  deep  at  mean  low  water,  and  that  an  esti- 
mate of  the  cost  of  doing  this  can  be  readily  furnished  if  called  for. 

At  present  the  controlling  depth  is  4.5  feet  at  mean  low  water  in 
Mud  River,  at  the  southern  end  of  the  route.  The  mean  rise  and  fall 
of  tide  over  the  route  varies  from  6.5  to  8  feet. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

The  value  of  the  commerce  passing  through  this  route  was  estimated 
in  1890  at  between  $200,000  and  #00,000  per  annum.  For  1904  it 
amounted  to  about  .59,983  tons  of  freight,  valued  at  about  $1,183,754, 
and  about  73,300,000  fe«t  B.  M.  of  timber,  valued  at  $849,600.  None 
of  this  commerce  passed  over  the  whole  extent  of  the  route. 

The  pi-esent  project  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineer-s  for  1892,  Part  2,  page  1309,  and  House  Executive 
Document  No.  41,  Fifty-second  Congress,  first  session. 

A  detailed  history  oi  the  work  of  improvement  will  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows : 
Report  for  1892,  Part  2„page  1309;  for  1893,  Part  2,  page  1206,  and 
for  1901,  Part  2,  page  1653. 

A  map  of  the  route  will  be  found  in  House  Executive  Document 
No.  41,  Fifty-second  Congress,  first  session.  . 

A  report  upon  a  preliminary  examination  of  Frederica  River, 
Georgia,  which  forms  a  part  of  this  route,  will  be  found  printed  in 
House  Document  No.  220,  Fifty-eighth  Congress,  second  session,  and 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages 
1674-1676. 

A  report  upon  the  preliminary  examination  and  survey  of  Club  and 
Plantation  creeks,  Georgia,  with  a  view  to  providing  an  inside  route 
from  the  Altamaha  River  to  Brunswick,  Ga.,  will  be  found  printed  in 
Ilouse  Document  No.  159,  Fifty-eighth  Congress,  second  session,  and 
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in   Annual   Report   of   the   Chief   of   Engineers   for    1904,   pages 
1669-1674. 

July  1,  1004.  balance  iiiiex|)eiid<Kl $2, 048.  .10 

Amouut  appropriated  by  river  and  harbor  act  approved  Marcb  3,  ltK)5.    41,  OOU.  00 

43,048.30 
June  30,  1005.  amount  expended  during  fiscal  year,  for  workH  of 
improvement 2, 367. 80 

July  1,  1905,  balance  unex|>ended 41,280.40 

Julyl,  1905,  outstanding  liabilities 400.9.1 

July  1,  1905,  balance  available . 40,813.47 

(Sec  Appendix  O  9.) 

10.  Skidaway  Narrows,  Georgia. — The  Narrows  is  a  narrow,  tor- 
tuous water  course,  and  when  improved  will  con.stitute  an  alternative 
or  additional  route  for  a  portion  of  the  inside  waterway  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  In  its  present  condition  it  is 
navigable  only  at  high  water  for  small  sail  boats  and  plea.sure 
launches. 

The  approved  project  of  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3,  1905,  and  will  be  found  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  1680-1684. 
This  project  contemplates  the  establishment  of  a  navigable  channel 
6  feet  deep  at  mean  low  water  and  75  feet  wide  at  bottom,  connecting 
Bumside  River  with  Isle  of  Hope,  or  Skidaway,  River,  the  route  of 
such  channel  to  be  through  the  marsh  and  hammock  land  to  the  west 
of  the  Narrows.  Subsequent  developments  made  it  neces.sary  to 
abandon  this  route — principally  on  account  of  the  difficulty  in  obtain- 
ing the  desired  right  of  way  through  private  property.  A  new  route, 
following  practically  the  course  of  the  Narrow.s,  has  been  adopted. 
The  estimated  cast  of  the  improvement  by  the  new  route  is  $55,000. 
No  work  has  yet  been  done. 

The  amount  expended  up  to  June  30,  1905,  was  $5.50. 

Amount  appi-opriated  by  river  jind  liarltor  act  approved  March  3. 1!K)5.  ?20, 000. 00 
June  30,   1005,  amount  exi)en^ed  duriuK  tlscai  year,  for  works  of 
Improvement  5. 50 

July  1,  10«»5,  balance  unexpended 10,994.50 

Amount  (eKtImated)  required  for  completion  of  existing  project 35,000.00 

(See  Appendix  O  10.) 

11.  Cumberland  Sound,  Georgia  and  Florida. — In  its  original  con- 
dition the  available  depth  at  the  entrance  varied  from  11  to  12.5  feet 
at  mean  low  water.  The  point  of  crossing  the  bar  was  subject  to 
very  great  changes  in  location,  moving  in  a  series  of  years  as  much  as 
14  mues.  The  distance  from  the  outer  bar  to  the  city  of  Fernandina, 
Fla.,  is  about  6^  miles. 

The  pr^ect  of  improvement  submitted  in  1879  and  revised  by  a 
Board  of  Engineers  m  1891  provides  for  the  construction  of  £wo  low 
jetties  from  the  shores  on  opposite  sides  of  the  entrance  and  extending 
seaward  across  the  bar  upon  lines  so  directed  that  the  ends  will  be 
parallel  to  each  other  and  about  .3,900  feet  apart.  These  jetties  were 
intended  to  establish  a  low-water  channel  across  the  bar  not  less  than 
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19  feet  in  depth.  The  cost  of  the  improvement  was  originally  esti- 
mated at  $2,071,023,  and  as  modified  at  $1,606,500,  for  the  completion 
of  low  jetties,  and  at  $2,079,500  if  high  jetties  were  found  necessary. 
There  was  expended  imder  this  project  $932,500. 

The  present  project,  which  was  adopted  by  act  of  Congress  of  June 
3,  1896,  provides  for  the  establishment  of  a  channel  across  the  bar  19 
feet  deep  at  mean  low  water  by  the  construction  of  two  jetties  of 
stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  lines  as 
those  in  the  previous  project,  the  scour  between  the  jetties  to  be  aided 
by  dredging,  if  necessary,  the  total  cost  of  the  improvement,  at  the 
time  of  this  project,  to  be  $2,350,000,  exclusive  of  amounts  previously 
appropriated. 

The  amount  expended  under  this  project  up  to  June  30,  1905,  was 
$2,241,572.07  (of  which  $137,743.54  was  for  maintenance),  which, 
added  to  the  amount  previously  expended,  gives  a  total  expenditui-e 
for  this  work  of  $3,174,072.07. 

For  maintenance  of  the  dike  on  Cumberland  Island  there  were 
placed  during  the  fiscal  year  13,286  cubic  yards  of  brush  fascines, 
2,681  cubic  yards  of  stone,  63,000  feet  3.  M.  of  lumber  sheathing,  50 
sand  bags,  and  80  cubic  yards  of  oyster  shells,  and.  for  maintenance 
of  the  inner  end  of  the  north  jetty,  10  cubic  yards  of  brush  and  25 
cubic  yards  of  stone  were  placed. 

The  seagoing  dredge  Cumberland  removed  59,412  cubic  yards  of 
material  between  October  22  and  November  9,  1904,  for  maintenance 
of  the  jetty  channel. 

At  the  close  of  the  fiscal  year  the  project  for  this  improvement  was 
completed,  so  far  as  depth  is  concerned,  the  controlling  depth  l)eing 
22.5  feet  at  mean  low  water,  an  exce.ss  over  the  project  depth  of  3^ 
feet.  The  rise  of  tide  is  6  feet.  The  channel  lietween  the  jetties, 
however,  required  widening  and  straightening  at  one  point.  This 
work  will  be  begun  by  the  dredge  Cumberland  in  July. 

The  north  jetty  is  in  good  condition  for  its  entire  length,  with  the 
exception  of  some  slight  settlement  at  two  or  three  places. 

A  wide  gap  exists  in  the  shore  end  of  the  south  jetty,  and  this  jetty 
needs  to  be  extended  farther  inshore.    Other  portions  require  raising. 

A  contract  for  repairing  the  two  jetties  has  oeen  made. 

The  north  jetty  channelis  narrowing  and  shoaling  at  the  inner  end. 
A  deep  wide  channel  is  rapidly  forming  along  the  south  jetty,  with  a 
minimum  depth  of  24  feet  at  mean  low  water  and  a  least  width  of 
400  feet,  which  channel  extends  about  3,300  feet  beyond  the  outer 
end  of  the  jetty.  Beyond  this  point  to  deep  water  there  is  a  small 
shoal  with  a  controlling  depth  of  from  13  to  14  feet  at  mean  low 
water.  Between  the  24-foot  curve  inside  and  the  24-foot  curve  out- 
side the  distance  is  about  1,200  feet.  Two  years  ago  there  was  a 
least  depth  of  9  feet  on  this  line. 

The  breach  on  Cumberland  Island  is  practically*  closed,  and  condi- 
tions there  are  very  much  improved. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Before  improvement  (in  1879)  the  annual  in  and  out  bound  ton- 
nage at  Fernandina  was  about  300,000,  and  the  value  of  imports  and 
exports  about  $2,500,000,  lumber,  naval  stores,  and  cotton  being  the 

fnncipal  articles.    In  1904  the  total  tonnage  of  the  port  amounted  to 
54,982  tons,  valued  at  $10,715,805. 
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The  project  for  this  improvement  will  be  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1879,  page  792,  and  the  modifica- 
tions in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  Part 
2,  page  1566,  and  report  for  1896,  Part  2,  page  1289. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  following  documents : 

Annual  Reports  of  Chief  of  Engineers  for  1876,  Part  1,  page  459; 
for  1878,  Part  1,  page  580;  for  1883,  Part  1,  page  934;  for  1885,  Part 
2,  page  1232;  for  1888,  Part  2,  page  1054;  for  1893,  Part  2,  page 
1599;  and  for  1897,  Part  2,  page  1533;  and  Senate  Executive  Docu- 
ment No.  19,  Fifty-second  Congress,  second  session,  and  Senate  Docu- 
ment No.  163,  Fifty-fifth  Congress,  first  session. 

Maps  showing  the  condition  of  the  work  at  various  dates  may  be 
found  in  the  following  documents : 

Annual  Reports  of  the  Chief  of  Engineers  for  1876,  Part  1,  page 
482;  for  1888,  Part  2,  page  1052;  for  1889,  Part  2,  page  1276;  for 
1891,  Part  2,  page  1561;  for  1892,  Atlas,  page  60;  for  1893,  Part  2, 
page  1596;  for  1898,  Part  2,  page  1326;  for  1899,  Part  2,  page  1597; 
for  1902,  Part  2,  page  1198,  and  in  Senate  Document  No.  163,  Fifty- 
fifth  Congress,  fifst  session. 

July  1,  1904,  balance  unexpended $106,171.47 

Amount  deposited  on  account  of  dredRe  coustmction 3,041.80 

Amount  appropriated  by  river  and  harbor  act  approvetl  March  3, 1905.    30. 000.  00 
Amount  appropriated  by  sundry  civil  act  approved  March  3, 1905 40, 000.  00 

180, 113. 27 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement  37, 743,  .'Vt 

July  1,  1905,  balance  unexpended 142.:«».  73 

July  1,  1905,  outstanding  liabilities 4,  .194. 92 

July  1,  1905,  balau(>e  available 137,974.81 

July  1,  1905,  amount  covered  by  uncompleted  contracts 65.000.00 

(See  Appendi.\  O  11.) 

J2.  Re  mo  ring  sunken  renxels  or  craft  ohxtnirfing  or  endangering 
iiui'igatkm. — The  removal  of  the  wrecks  of  the  City  of  Aunt  hi.  Fran- 
fonia,  and  Puntalunon  in  Cumberland  Sound,  Georgia  and  Florida, 
begun  during  the  last  fiscal  year,  was  completed.  This  work  was 
done  under  emergency  contract  of  August  8,  1903,  at  a  total  cost  of 
$7,213.85.  The  balance  remaining  from  the  allotment  of  $9,570,  viz, 
$2,356.15,  was  returned  to  the  Treasurer  of  the  United  States. 

The  amount  expended  during  the  fiscal  year,  exclusive  of  amount 
returned  to  the  Treasurer  of  the  United  States,  was  $5,934. 

(See  Appendix  O  12.) 

IMPROVEMENT   OF   CERTAIN   RIVERS   AND   HARBORS    IN   FLORIDA. 

This  district  was  in  the  charge  of  Maj.  Francis  R.  Shunk,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  James  B.  Quinn,  Corps  of 
Engineers. 

1.  St.  Johns  Rii;er,  Flwida. — Before  improvement  the  mean  low- 
water  channel  depth  across  the  bar  varied  from  5  to  7  feet,  with  a 
tidal  range  of  5.22  feet.    The  bar-wu:?  dangerous,  as  the  channel 
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shifted  through  a  range  of  about  1  mile.  The  least  mean  low-water 
depth  in  the  river  was  about  11.5  feet.  The  tidal  range  varies  from 
about  4.5  feet  at  the  mouth  to  1  foot  at  Jacksonville. 

The  first  project,  adopted  in  1879,  contemplated  a  channel  15  feet 
deep  at  mean  low  water  from  Jacksonville  to  the  ocean,  a  distance  of 
about  27.5  miles.  This  was  to  be  obtained  by  dredging  and  building 
training  walls  in  the  river,  and  by  building  two  converging  jetties  of 
riprap  stone  1,600  feet  apart  between  their  outer  ends. 

The  present  project,  adopted  in  1896,  and  modified  November  17, 
1903,  contemplates  a  channel  300  feet  wide  and  24  feet  deep  from 
Jacksonville  to  the  ocean,  except  at  Dames  Point,  where  the  width  is 
to  be  400  feet  and  the  depth  25  feet.  This  channel  is  to  be  obtained 
by  dredging  through  all  shoals,  building  training  walls  in  the  river, 
and  by  raising  and  extending  the  jetties.  Estimated  cost,  $2,109,750. 
The  amount  expended  by  the  United  States  up  to  June  30,  1905,  was 
$2,937,276.57,  of  which  $1,520,276.57  was  expended  under  the  present 
project.  Of  this  amount  $34,948.16  was  for  work  of  maintenance 
and  $169,684.44  for  construction  of  a  seagoing  suction  dredge. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $350,000 
for  this  improvement,  and  authorized  a  continuing  contract  for  the 
work  to  an  additional  amount  not  exceeding  $950,000,  and  of  said 
amounts  an  expenditure  of  $150,000  was  authorized  for  the  purchase 
or  construction  of  a  seagoing  suction  dredge. 

The  sundiy  civil  act  of  March  3,  1903,  appropriated  $350,000  and 
the  sundry  civil  act  of  April  28,  1904,  appropriated  $395,000  for  con- 
tinuing the  work.  The  sundry  civil  act  of  March  3,  1905,  appropri- 
ated $205,000,  which  completes  the  amount  authorized  in  act  of  June 
13,  1902.  The  river  and  harbor  act  of  March  3,  1905,  appropriated, 
for  continuing  improvement  and  for  maintenance,  $100,000,  and 
authorized  contract  or  contracts  for  such  materials  and  work  as  may 
be  necessary  to  complete  the  project,  not  to  exceed  in  the  aggregate 
$309,750  additional. 

The  work  of  constructing  the  seagoing  suction  dredge  St.  Johns, 
authorized  in  act  of  June  13,  1902,  was  completed  in  March,  1905. 
At  the  end  of  the  fiscal  year  the  dredge  was  making  her  thirty-day 
trial  and  had  not  been  finally  accepted.  Details  of  construction  are 
given  in  Appendix  H  7,  herewith. 

Contract  for  construction  of  training  walls  was  entered  into  June 
30, 1903.    The  work  was  completed  December  15, 1904. 

A  river  dredge  (the  Jacksonville)  with  30-inch  hydraulic  pump 
was  completed  in  February,  1904.  The  work  in  the  portion  of  the 
river  above  New  Berlin  and  below  Mayport  is  done  by  hired  labor, 
using  this  dredge  and  the  dredge  St.  Johns.  Dredging  in  the  lower 
part  of  the  river  above  Mayport  is  done  by  contract.  Contract  for 
this  portion  was  let  August  24,  1904.  Work  began  January  2,  1905, 
and  was  still  in  progress  at  the  end  of  the  fiscal  year. 

During  the  year  me  depth  on  the  bar  has  increased  from  19^  to  25 
feet  at  mean  low  water.  The  maximum  draft  that  can  be  carried  at 
mean  low  water  is  18  feet  over  Trout  Creek  shoal,  which  is  the 
shoalest  part  of  the  locality  under  improvement. 

The  river  is  navigable  from  the  mouth  to  Lake  Washington,  a  dis- 
tance of  276  miles. 

sua  1905  M 19 
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The  commercial  statistics  furnished  by  the  Jacksonville  Board  of 
Trade  show  a  decrease  of  51,760  tons  for  the  year  ending  December 
31,  1904.  The  estimated  value  of  the  commerce  for  1904  is 
$28,000,000. 

It  is  estimated  that  the  improvement  so  far  effected  has  resulted  in 
maintaining  a  freight  rate  to  northern  points  100  per  cent  less  than 
it  otherwise  would  nave  been. 

The  amount  estimated  as  profitable  expenditure  for  the  coming  year 
will  be  applied  to  dredging  and  building  up  of  jetties  at  the  entrance. 

No  work  in  addition  to  the  project  is  proposed. 

Tonnage  hy  years. 


Tons. 

1898 494, 474 

1899 816,477 

1900 649,221 

1901 700, 179 


Tons. 

1902 903, 191 

1903 1, 052, 076 

1904 1, 000,  316 


More  detailed  information  may  be  found  in  Reports  of  the  Chief  of 
Engineers  for  1895,  pages  1586-1604;  1896,  pages  1305-1312;  1898, 
pages  1327-1330,  and  1904,  pages  1685-1690. 

July  1,  1904,  balance  unexpended $384,  583.  30 

Amount  appropriated  by  river  and  harbor  act  of  March  3,  1905 100, 000. 00 

Amount  appropriated  by  sundry  elvU  act  approved  March  3,  1905.      205,  000.  00 

Amount  deposited,  sale  of  old  material $445.  96 

Amount  deposited,  unexpended  balance  river  and  har- 
bor Board 89. 16 


535.12 


690, 118. 42 
June  30,  1905,  amount  expended  during  fiscal  year,  tor  works  of 
improvement   0  399,859.87 


July  1,  1905,  balance  unexpended 290,258.55 

July  1,  1905,  outstanding  liabilities »35, 152.21 


July  1,  1905,  balance  avaUable _ ^      255,106.34 


July  1,  1905,  amount  covered  by  uncompleted  contracts •_    « 112,  213. 12 

Amount  (estimated)  required  for  completion  of  existing  project—      309,  750.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 309,750.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  PI.) 

SS.  St.  Johns  River  at  Orange  MUls  fiats,  Florida. — Before  improve- 
ment the  St.  Johns  River,  between  Jacksonville  and  Palatka,  was 
obstructed  by  four  shoals,  all  near  Orange  Mills,  viz : 

Forresters  Point  shoal,  least  depth  11.6  feet ;  Orange  Mills  flats,  9.8 
feet ;  Racey  Point  shoal,  10.1  feet,  and  Tocoi  shoal,  11.1  feet.  The 
mean  range  of  tide  is  0.9  foot. 

o  Includes  $48,182.69  on  accoimt  of  construction  of  dredge  St.  Johns. 
*  Includes  $2,665.99  on  account  of  construction  of  dredge  St.  Johns, 
e  Includes  $4,500  on  account  of  construction  of  dredge  St.  Johns, 
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The  project,  adopted  in  1898,  is  to  dredge  a  channel  200  feet  wide 
and  13  feet  deep  through  the  shoals  between  Jacksonville  and  Palatka, 
at  an  .estimated  cost  of  $120,000. 

A  channel  was  dredged  through  Orange  Mills  flats  in  1900,  from 
120  to  160  feet  wide,  connecting  the  13-foot  contours  across  the  shoal. 

In  1903  the  channel  through  Orange  Mills  flats  was  extended  to  a 
width  of  160  feet  throughout.  A  channel  13  feet  deep  and  120  feet 
wide  was  dredged  through  Racey  Point  shoal.  Through  Tocoi  shoal 
a  channel  was  dredged  13  feet  deep  and  40  to  80  feet  wide. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $25,000 
for  this  improvement.    The  work  will  be  done  by  contract. 

The  amount  expended  on  this  improvement  up  to  June  30,  1906, 
was  $70,000. 

The  available  channel  depth  is  now  limited  by  Forresters  Point 
shoal  to  11.6  feet  at  ordinary  low-water  stage,  which  is  the  maximum 
draft  that  can  be  carried  through  this  channel. 

The  commerce  on  the  upper  St.  Johns  is  chiefly  in  lumber,  shingles, 
building  material,  and  general  merchandise.  Tiiis  improvement  has 
had  no  appreciable  eflFect  upon  freight  rates. 

Tonnage  by  years. 

1898 : 25,866  1  1901 67,  .'iOO 

1899 . 122,074  I  1902 137,950 

1900 171,500  I  1903 269,610 

No  commercial  statistics  for  1904  are  available. 
No  work  in  addition  to  the  project  is  proposed. 
See  Report  of  Chief  of  Engineers  for  1904,  pages  1690-1691. 

Amount  appropriated  by  river  and  harbor  act  approved  Marcli  3, 1905_  $20,  000.  00 
July  1,  1905,  balance  unexpended 20,  000.  00 


Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 

(See  Appendix  P  2.) 

S.  Volv^ia  bar,  Florida. — The  bar  is  located  at  the  south  end  or  head 
of  Lake  George,  in  the  St.  Johns  River,  about  162  miles  from  the 
mouth. 

Before  improvement  the  channel  over  the  bar  was  very  crooked  and 
had  a  least  depth  at  low  water  varying  from  3^  to  4^  feet. 

The  project  of  1879  contemplated  the  construction  of  two  jetties 
carried  out  beyond  the  bar,  with  their  outer  ends  from  200  to  250  feet 
apart.    Estimated  cost,  $15,000. 

Two  jetties  have  been  built,  starting  from  opposite  sides  of  the  river 
bank  at  the  south  edge  of  the  lake  and  converging  until  upon  the  bar 
they  are  230  feet  apart.  The  east  jetty  is  3,400  feet  long  and  the  west 
jetty  2,200  feet.  They  are  built  to  the  level  of  mean  low  water 
throughout  nearly  their  entire  lengths.  Two  rows  of  piles  with 
waling  pieces  confine  boats  to  a  100- foot  channel  across  the  crest  of  the 
bar.    This  work  was  finished  during  1899. 

The  act  of  March  3,  1905,  appropriated  $2,000  for  this  work,  and 
there  was  an  unexpended,  balance  of  $4,000  from  former  appropria- 
tions. 

Operations  began  April  4,  1905,  and  were  finished  May  10,  1905, 
using  the  U.  S.  dredge  and  snag  boat  Florida.    As  a  result,  there  is 
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now  a  channel  through  Volusia  bar  1,100  feet  long,  100  feet  wide,  and 
7  feet  deep  at  mean  low  water,  and  through  Lake  Monroe  bar  a  chan- 
nel 1,050  feet  long,  100  feet  wide,  and  6  to  7  feet  deep. 

The  amount  expended  to  June  30,  1905,  was  $37,000,  of  which 
$12,000  was  for  maintenance. 

The  maximum  draft  that  can  be  carried  through  the  improved  chan- 
nel is  6  feet  at  mean  low  water.  The  usual  variation  of  level  of  water 
surface  is  about  2  feet. 

The  commerce  of  this  portion  of  the  river  is  chiefly  in  grain,  fer- 
tilizers, ship  stores,  vegetables,  and  general  merchandise.  The  esti- 
mated value  of  the  commerce  for  1904  is  $3,620,820. 

Tons. 

1898 21, 959 

1899 26,358 

1900 31. 511 

1901 32,437 

It  is  estimated  that  the  improvement  so  far  effected  has  resulted  in 
maintaining  a  freight  rate  to  local  points  100  per  cent  less  than  it 
otherwise  would  have  been. 

Work  of  maintenance  will  be  required  from  time  to  time. 

July  1,  1904,  balance  unexpended o|i4,  000.  00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

6,000.00 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 66, 000. 00 

(See  Appendix  P  3.) 

4.  Oklawaha  River,  Florida. — This  river  is  obstructed  by  snags, 
accumulations  of  drift,  and  overhanging  trees.  After  removal,  these 
obstructions  recur  in  a  few  years. 

The  project  adopted  in  1891  is  to  clear  the  river  of  obstructions  so 
as  to  give  a  navigable  channel  4  feet  deep  at  low  stages  from  the 
mouth  to  Leesburg,  a  distance  of  94  miles.    Estimated  cost,  $26,000. 

The  act  of  March  3,  1905,  appropriated  $2,000  for  this  improve- 
ment, and  there  was  an  unexpended  balance  of  $2,000  from  a  former 
appropriation. 

Operations  began  June  1,  1905,  and  ceased  June  28,  1905,  owing  to 
exhaustion  of  funds.  As  a  result,  the  river  has  been  cleared  of  snags 
and  other  obstructions  for  a  distance  of  21  miles  above  the  mouth  of 
the  river.  The  river  is  navigable  from  the  mouth  to  Leesburg,  a 
distance  of  94  miles. 

The  amount  expended  to  June  30,  1905,  was  $21,249.42,  of  which 
$11,249.42  was  for  maintenance. 

For  more  detailed  description  see  Beport  of  Chief  of  Engineers  for 
1896,  pages  1314-1316. 

The  commerce  concerned  is  small.  The  Iwats  using  the  river  are 
chiefly  excursion  steamers,  which  run  during  the  winter  months. 
This  improvement  has  had  no  appreciable  effect  upon  freight  rates. 

Tonnage,  hy  years. 


1898 4, 481 

1899 4, 291 


1000 4, 847 

1901 4,530 


o  Includes  $2,000  from  river  and  harbor  a<-t  of  April  28,  1004. 
t  Includes  ^600  allotted  for  construction  of  di-edge  Florida, 
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Commercial  statistics  for  1904  are  not  available. 

Work  of  maintenance  will  be  required  from  time  to  time. 

July  1,  1904,  balance  unexpended $2,000.00 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1905.      2,  OOo!  00 

4,000.00 
Jane  30,  1905,  amoant  expended  dnring  fiscal  year,  for  maintenance 
of  improvement 1, 249.  42 

July  1,  1905,  balance  unexpended. _•_ 2,750.58 

July  1,  1905,  outstanding  liabilities 1,784.60 

July  1,  1905,  balance  available 965. 98 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

(See  Appendix  P  4.) 

5.  Indian  River,  Florida,  between  Goat  Creek  and  Jupiter  Inlet. — 
Before  improvement  the  ruling  depth  in  this  portion  of  Indian  River 
was  2|  feet ;  tide  imperceptible. 

The  project  of  1891  contemplates  a  continuous  channel  5  feet  deep 
at  low  water  and  at  least  75  feet  wide  in  the  straight  reaches,  with  as 
much  greater  width  in  the  turns  as  may  be  required,  at  an  estimated 
cost  or  $44,000.  In  1895  the  channel  previously  dredged  by  the 
Florida  Coast  Line  Canal  and  Transportation  Company  was  widened 
at  Long  Canal,  High  Bank  Canal,  Curved  Canal,  and  Conch  bar  by 
dredging  along  one  side  of  it  a  cut  50  feet  wide  and  6  feet  deep. 

The  act  of  June  13,  1902,  appropriated  $2,000  for  continuing  the 
improvement  This  amount  not  being  sufficient  to  obtain  noticeable 
results,  it  was  proposed  to  defer  the  expenditure  of  the  appropriation 
until  more  favorable  conditions  obtain  or  until  additional  funds  might 
be  provided. 

The  act  of  March  3, 1905,  appropriated  $20,000  for  continuing  this 
improvement  and  for  maintenance,  and  provided  for  a  survey  of 
Sebastian  Inlet.  On  May  5,  1905,  the  Chief  of  Engineers  allotted 
$1,500  from  this  appropriation  for  survey  of  Sebastian  Inlet,  and  on 
May  27,  1905,  approved  project  for  expenditure  of  the  balance  of 
$18,500.  Dredging  will  be  done  opposite  St.  Lucie  Inlet,  in  the 
vicinity  of  Jupiter  Inlet,  and  elsewhere  in  this  section  of  Indian 
River,  the  work  to  be  done  by  hired  labor,  using  the  U.  S.  dredge 
and  snag  boat  Florida. 

The  depths  in  this  portion  of  the  river  are  gradually  decreasing. 
From  Goat  Creek  to  St.  Lucie  River  a  maximum  draft  of  only  3  feet 
c!an  now  be  carried  at  mean  low  water.  Between  St.  Lucie  River  and 
Jupiter  Inlet  the  ruling  depth  is  only  2  feet  at  mean  low  water.  This 
shoaling  is  due  to  sand  brought  in  through  an  artificial  opening. 

The  amount  expended  on  this  part  of  Indian  River  to  Jxme  30, 1906, 
was  $16,410.79,  of  which  $806.76  was  applied  to  building  and  equip- 
ping the  dredge  Florida,  and  $605.03  to  survey  of  Sebastian  Inlet. 

Indian  River  is  at  present  chiefly  used  by  small  local  steamers, 
launches,  and  small  sailing  vessels. 

No  commercial  statistics  are  available  for  1904.  The  commerce  is 
believed  to  be  small,  and  consists  of  fruits,  vegetables,  lumber  and 
other  building  supplies,  and  general  merchandise. 
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Tonnage,  hy  years. 

1901 66,503  I  1902 91.875 

July  1,  1904,  balance  unexpended $2,  014.  62 

Amount  appropriated  by  river  and  barber  act  approved  March  3. 1!K»5_    20, 000.  00 

22. 014.  02 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     "  1,410.  ~ii 

July  1,  1905,  balance  unexpended 20, 603. 83 

July  1,  1905,  outstanding  liabilities 665. 3S 

^uly  1,  1905,  balance  available 19,938.45 

Amount  (estimated)  required  for  completion  of  existing  i)roJect 7,000.00 

(See  Appendix  P  5.) 

6.  Biscayne  Bay,  Florida. — Biscayne  Bay  in  its  original  condition 
was  navigable  for  boats  drawing  less  than  3  feet  of  water.  There  is 
a  channel  about  12.5  miles  long,  with  a  least  depth  of  10.5  feet,  from 
Miami  to  the  Atlantic  Ocean  via  Cape  Florida.  In  about  4  miles  of 
this  channel  the  required  depth  was  obtained  by  dredging.  The  tidal 
range  in  the  bay  is  about  1  foot. 

The  project,  adopted  by  the  river  and  harbor  act  of  June  13,  1902, 
is  to  excavate  a  channel  18  feet  deep  from  the  wharves  at  Miami  to 
the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about  4,000  feet 
north  of  Norris  Cut,  and  a  basin  of  same  depth,  1,600  feet  long  and 
500  feet  wide,  adjacent  te  the  said  wharves.  The  act  mentionea  pro- 
vides that,  of  the  work  contemplated,  the  Florida  East  Coast  Rail- 
way Company  shall  construct,  at  its  own  exj^ense,  the  basin  adjacent 
to  the  wharves  at  Miami,  and  the  channel  from  said  basin  to  the  east 
side  of  the  proposed  refuge  basin  on  the  east  side  of  the  bay ;  that  the 
amounts  appropriated  and  authorized  shall  be  expended  in  construct- 
ing and  protecting  the  portion  of  the  channel  extending  to  the  sea 
from  the  terminus  of  the  channel  to  be  constructed  by  the  railway 
company,  of  such  approximately  uniform  depth  and  of  such  width  as 
will  best  serve  the  interests  of  navigation  and  as  can  be  constructed 
with  the  funds  therein  appropriated  and  authorized.  The  act  fur- 
llier  provides  that  before  any  part  of  the  appropriation  shall  be 
expended  the  said  railway  company  shall  enter  into  contract  with  the 
United  States  for  the  performance  of  its  part  of  the  work.  The  act 
appropriated  $50,000  and  authorized  a  continuing  contract  for  prose- 
cuting the  project  for  an  additional  amount,  not  exceeding  $250,000. 
This  latter  amount  was  appropriated  by  the  sundry  civil  act  approved 
March  3, 1903. 

A  c<mtract  for  the  portion  of  the  work  to  be  done  by  the  Florida 
East  Coast  Railway  Company  was  executed  by  said  company  Sep- 
tember 25,  1902.  A  project  for  the  expenditure  of  the  available  and 
authorized  funds  was  approved  January  12,  1903.  The  project  con- 
templates the  construction  of  a  basin  300  by  500  feet  at  the  eastern 
side  of  the  bay,  and  the  excavation  of  a  channel  18  feet  deep  and  100 
feet  wide,  deepening  to  20  feet  at  the  ocean  end,  from  the  basin  to  the 
sea ;  also  the  construction  of  a  breakwater  extending  from  the  present 
shore  line  seaward  about  1,500  feet,  500  feet  north  of  the  proposed 
cut  and  parallel  to  it.    The  estimated  cost  of  this  work  was  $300,000. 

<■  Includes  $600  allotted  for  construction  of  dredge  Florida. 
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By  subsequent  arraneement  with  the  Florida  East  Coast  Railway 
Company,  it  was  agreed  that  work  W  the  United  States  should  not 
begin  until  the  Florida  East  Coast  Kailway  Company  should  have 
excavated  a  preliminary  channel  10  feet  deep  and  60  feet  wide  across 
the  bay.  Work  on  this  preliminary  channel  was  begun  in  March, 
1903,  and  completed  in  November,  1903.  Operations  oy  the  United 
States  under  contract  with  P.  Sanford  Eoss  (Incorporated),  were 
commenced  March  15, 1904. 

On  June  30,  1905,  the  foundation  and  hearting  of  the  breakwater 
had  been  built  to  a  distance  of  1,400  feet  from  shore.  The  break- 
water was  capped  with  granite  to  a  height  of  5  feet  above  mean  low 
water  for  a  distance  of  1,150  feet  from  shore. 

The  sides  of  the  seaward  end  of  the  dredged  cut  are  being  rapidly 
eroded  by  wave  action,  forming  a  widely  diverging  shore  line  at  th*Q 
entrance.  The  sand  removed  by  this  erosion  is  being  deposited  sea- 
ward of  the  entrance,  forming  a  shoal  with  only  about  3  feet  of 
water  over  it  at  mean  low  water,  where  a  depth  of  as  much  as  8  feet 
had  previously  existed.  It  is  believed  that  the  shore  line  at  the 
entrance  will  need  to  be  revetted  to  prevent  this  erosion,  and  the 
southern  breakwater,  contemplated  in  the  Board's  report  of  April  9, 
1900,  will  also  be  necessary  to  wevent  injury  from  heavy  wave  action 
during  southeasterly  storms.  The  present  breakwater  should  also  be 
extended  seaward  100  feet  and  the  capping  carried  to  the  outer  end. 
The  channel  should  be  made  at  least  150  feet  wide  at  the  entrance. 
This  additional  work  is  necessary  to  make  the  improvement  available. 

It  is  found  that  the  actual  proportion  of  rock  is  somewhat  greater 
than  was  anticipated  and  that  it  will  not  be  possible  to  complete  the 
sea  end  of  the  channel  to  a  width  of  more  than  85  feet  with  funds 
available. 

The  channel  is  not  yet  available  for  purposes  of  navigation. 

The  amount  expended  on  this  work  to  June  30, 1905,  was  $98,767.03. 

A  description  of  the  bay,  with  report  and  recommendations  of  a 
Board  of  officers,  may  be  found  in  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1986  to  2013. 

The  commerce  of  Biscayne  Bay  is  in  cattle,  fertilizers,  lumber, 
fruits,  vegetables,  grain,  and  general  merchandise. 

The   estimated   value   of   the   commerce   for   the   year    1904   is 

$614,710.00. 

Tonnage,  by  years. 

1899 18,089  1  1903 13,319 

1902 8,390  1  1904 16,788 

July  1,  1904,  balance  unexpended o$288,  358.01 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 87, 125. 04 

July  1,  1905,  balance  unexpended 201, 232.  07 

July  1,  1905,  outstanding  liabilities 40, 120. 36 

July  1,  1905,  balance  available 161,112.61 


July  1,  1905,  amount  covered  by  uncompleted  contracts 142, 753. 2f 

(See  Appendix  P  6.) 

•  Reduced  by  $34.49,  balance  of  appropriation  for  survey,  wMcli  1h  not  appli- 
cable to  improvement  work. 


Digitized  by 


Google 


296        BEPOBX   OK   THE   O&IEF   OF   EKOmE£B&,  U.  S.  ABlfT. 

7.  Harbor  at  Key  West,  Fla.,  and  entrance  thereto. — ^The  enttahc* 
referred  to  is  the  northwest  channel.  Key  West  Harbor  accommO-* 
dates  vessels  drawing  about  27  feet.  Before  improvement  the  ruling 
depth  over  the  northwest  bar  was  10.5  feet.  The  mean  tidal  range 
is  2.6  feet. 

The  project  adopted  in  1889  contemplates  a  channel  17  feet  deep 
at  mean  low  water.  This  was  to  be  secured  by  buildinc  two  stone 
jetties,  one  to  the  northeast  and  one  to  the  west  of  the  channel,  con- 
verging toward  the  bar,  and  by  dredging  if  necessary.  Estimated 
cost  of  east  jetty,  $500,000.  No  estimate  has  been  made  of  entire 
project. 

The  east  jetty  has  been  built  to  a  length  of  11,354  feet  and  the 

west  jetty  to  a  length  of  6,452  feet.    The  east  jetty  for  a  distance  of 

.  3,950  feet  is  at  the  height  of  mean  low  water.    The  rest  of  the  jetty 

is  about  5  feet  below  mean  low  water.    The  crest  of  the  west  jetty  is 

about  at  the  level  of  mean  low  water. 

In  1901  the  channel  was  dredged  to  about  12.5  feet.  Since  that 
time  shoaling  has  taken  place,  especially  at  the  turn  inside  the  bar, 
so  that  vessels  frequently  have  difficulty  in  passing. 

Authority  was  granted  by  the  Secretary  of  War  in  April,  1903,  to 
build  a  dredge  for  use  on  this  work.  This  dredge  (the  Key  West) 
was  completed  in  December,  1904,  and  was  accepted  in  January, 
1905.  Details  of  construction  aregiven  in  Appendix  H  7,  herewith. 
Work  of  dredging  began  at  Key  West  Harbor  entrance  on  February 
1, 1905.  As  a  result  of  operations  there  is  now  a  channel  15  feet  deep 
and  100  feet  wide  over  the  shoal. 

The  maximum  draft  that  can  be  carried  through  this  entrance  at 
mean  low  water  is  15  feet. 

The  amount  expended  on  this  project  to  June  30,  1905,  was 
$458,204.39. 

For  more  detailed  information  see  Reports  of  the  Chief  of  Engi- 
neers for  1896,  pages  1325-1327;  1898,  page  1371,  and  1900,  page  1958. 

The  commerce  is  chiefly  in  cattle,  fertilizers,  tobacco,  sponges,  and 
general  merchandise.  The  estimated  value  of  the  commerce  for  1904 
K  $5,229,150. 

Tonnage  hy  years. 

1898 72,968     1902 14,146 

1899 l.SO,713     1903 134,043 

1900 .30,594     1904 174,305 

1901 18,863 

July  1,  1901,  balanc-e  unexpended $55,586.42 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.    50, 000. 00 


105,  586. 42 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement ^ «51, 289. 31 


July  1,  1905,  balance  unexiiended 54,297.11 

July  1,  1905,  outstanding  liabilities 3,011.53 


July  1,  1906,  balance  available 1 51,285.58 


Amount  (estimated)  required  for  completion  of  existing  project 50,  000. 00 

(See  Appendix  P  7.) 

"  Includes  $35,854.21  on  account  of  construction  of  dredge. 
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8.  Kiarnnmee  River,  Florida. — ^The  Kissimmee  River  rises  in  Lake 
Tohopekaliga  and  flows  in  a  southerly  direction  through  Cypress 
Lake,  Lake  Hatcheneha,  and  Lake  Kissimmee,  and  empties  into  Lake 
Okechobee.  The  length  of  the  waterway  from  the  town  of  Kissim- 
mee, situated  on  the  northwest  shore  of  Lake  Tohopekaliga,  to  Lake 
Okechobee  is  137  miles.  The  river  is  very  tortuous,  and  a  number  of 
cuts  avoiding  the  worst  bends  have  been  made  by  private  parties. 

Before  improvement  was  undertaken  by  the  Government  the  river 
and  canals  were  narrow  and  shallow  in  places,  and  at  ordinary  stages 
of  the  water  the  minimum  depth  was  less  than  2  feet.  Snags  and 
overhanging  trees  impeded  navigation.  In  years  of  drought  steam- 
boats ceased  running  lor  several  months. 

The  project  adopted  June  13,  1902,  provides  for  a  channel  30  to  60 
feet  wide  and  3  feet  deep  in  the  Kissinmiee  River  (including  the  con- 
necting canals  and  lakes)  from  the  town  of  Kissimmee  to  Fort  Bas- 
singer,  and  for  a  channel  25  feet  wide  and  3  feet  deep  in  Istokpoga 
Creek.    Estimated  cost  of  the  improvement  was  $24,220.90. 

The  amount  expended  upon  the  work  of  existing  project  to  June  30, 
1906,  was  $8,920.41. 

The  channel  in  Southport  Canal  has  been  straightened  and 
widened,  its  depth  increased  from  15  inches  to  3  feet,  and  its  perma- 
nence insured  by  the  construction  of  bulkheads.  At  ordinary  low 
stages  of  the  river  a  maximum  draft  of  15  inches  can  be  carried  from 
the  town  of  Kissimmee  to  Fort  Bassinger.  The  annual  variation  of 
level  is  about  4  feet.  Kissimmee  is  at  the  head  of  navigation.  The 
entire  route  from  Kissimmee  to  Fort  Bassinger,  99^  miles,  is  navi- 
gable. 

The  commerce  of  Kissimmee  River  is  in  cattle,  fruits,  vegetables, 
fish,  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1904  was  $283,365. 

Tonnage  by  years. 

1901 3,670  1  1903 10,662 

1902 9, 655  I  1904 2,863 

For  reference  to  examination  and  survey,  see  page  289,  Report  of 
the  Chief  of  Engineers  for  1904. 

The  project  has  lowered  freight  rates  by  enabling  the  steamboats 
to  run  more  months  in  a  year  than  they  formerly  did.  Freight  is 
hauled  by  wagons  when  steamboats  are  not  running,  there  being  no 
railroads  down  the  valley. 

July  1,  1904,  balance  unexpended ^ 1116.70 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      7, 000. 00 

7, 116. 70 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  1,037. 11 

July  1,  1905,  balance  unexpended 0,079.89 

July  1,  1906,  onlitandlng  liabilities 1,000.00 

July  1,  1906,  balance  available 5,079.59 


Amount  (estimated)  required  for  completion  of  existing  project 9,220.90 

(See  Appendix  PS.) 
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9.  Orange  River,  Charlotte  Harbor,  and  Caloosahatchee  River, 
Florida. — These  improvements  were  consolidated  by  the  river  and 
harbor  act  of  June  13, 1902. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $3,000  for 
maintenance  of  these  improvements.  Allotments  from  the  consoli- 
dated appropriation  were  made  on  April  26,  1905,  as  follows : 

Orange   Itlver $1,000 

Caloosahatchee  River 2, 000 

Total   3, 000 

(a)  Orange  River. — This  stream  empties  into  the  Caloosahatchee 
River  about  6  miles  above  the  town  of  Fort  Myers,  and  has  a  total 
length  of  6  miles.  Before  improvement  the  limiting  depth  was  about 
2.5  feet  at  mean  low  water.  Navigation  was  obstructed  by  shoals, 
snags,  and  overhanging  trees. 

The  project,  adopted  June  13,  1902,  provides  for  a  channel  50  feet 
wide  and  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  the  head  of  navigation. 

The  amount  expended  upon  the  work  of  existing  project  to  June 
30, 1905,  was  $2,000. 

The  improvement  has  resulted  in  the  formation  of  a  navigable 
channel  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  to 
the  head  of  navigation.  This  channel  is  50  feet  wide  from  the  river 
mouth  for  about  half  the  distance  to  the  head  of  navigation.  For  the 
remainder  of  the  distance  the  river's  banks  limit  the  channel  width  to 
about  40  feet.  A  maximum  draft  of  4  feet  at  mean  low  water  could 
be  carried  on  June  30, 1905,  from  mouth  of  the  river  for  a  distance  of 
4  miles  up  the  stream.  Mean  rise  and  fall  of  tide  is  1  foot.  During 
freshets  the  river  level  is  about  2  feet  above  mean  high  water.  The 
head  of  navigation  is  Middle  Bridge,  4  miles  from  the  mouth  of  the 
river. 

The  commerce  of  Orange  -River  is  in  fruit,  vegetables,  fertilizers, 
lumber  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1904  was  $112,388. 

Tonnage,  hy  years. 

1896 1,250  I  1903 8,555 

1902 7, 155  I  1904 .%099 

For  reference  to  examination  and  survey  see  page  291,  Report  of 
Chief  of  Engineers  for  1904. 

The  freight  rates  are  practically  the  same  as  before  the  improve- 
ment was  made. 

(5)  Charlotte  Harbor  and  Caloosahatchee  River  from  Puntarasa  to 
Punta  Gorda. — Before  improvement  this  waterway  was  obstructed  by 
two  shoals  in  Pine  Island  Sound.  The  least  depth  across  the'  shoals 
at  mean  low  water  was  5  feet. 

The  original  project,  adopted  in  1890,  for  the  improvement  of 
Charlotte  Ilarbor  was  to  dredge  a  channel  200  feet  wide  and  12  feet 
deep  at  mean  low' water  from  the  Gulf  of  Mexico  to  the  steamship 
wharf  at  Punta  Gorda.  The  project  was  modified  in  1897  to  include 
extension  of  the  channel  from  the  steamship  wharf  to  a  point  in  mid- 
channel  in  front  of  the  railroad  wharf  at  Punta  Gorda,  a  distance  of 
about  6,000  feet. 
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The  amount  expended  upon  the  work  of  the  ori^nal  project  and  the 
modified  project  of  1897  was  $100,000. 

The  project  adopted  June  13,  1902,  provided  for  a  channel  in  Pine 
Island  Sound  100  feet  wide,  7  feet  deep  at  mean  low  water,  through 
the  shoal  northeastward  of  Patricio  Island  and  through  the  shoal 
northeastward  of  Blind  Pass.  The  estimated  cost  of  the  improve- 
ment was  $G,000. 

The  amount  expended  upon  work  of  existing  project  to  June  30, 
1905,  was  $6,000. 

Result  of  the  work  of  improvement  is  a  channel  100  feet  wide  and 
7  feet  deep  through  both  shoals  in  Pine  Island  Sound. 

The  maximiun  draft  at  mean  low  water  that  could  be  carried  on 
June  30, 1905,  was  7  feet.  Mean  rise  and  fall  of  tide  is  1.7  feet.  The 
head  of  navigation  is  Punta  Gorda.  The  entire  route  from  Puntarasa 
to  Punta  Gorda,  48J  miles,  is  navigable. 

The  commerce  is  in  phosphate,  coal,  cattle,  and  general  merchan- 
dise. The  tonnage  of  Pine  Island  Sound  in  1898  was  17,200;  no  later 
statistics  are  available. 

The  value  of  the  commerce  for  1904  was  $1,514,563. 

Tonnage,  by  years. 


1897 112, 172 

1898  _* 106,346 

1899 102,048 

1900 ^ 85,475 


1902 78,264 

1903 118, 105 

1904 114, 479 


For  reference  to  examinations  and  surveys  see  page  291  of  Report 
of  Chief  of  Engineers  for  1904. 

The  project  has  not  affected  freight  rates.  The  line  of  steamers 
that  formerly  used  the  route  has  been  abandoned  since  the  Atlantic 
Coast  Line  Railroad  was  extended  from  Punta  Gorda  to  Fort  Mvers 
in  May,  19(M. 

(c)  Caloomhatchee  River  between  Puntarasa  and  Fort  Thomp- 
son.— Before  improvement  there  was  a  navigable  channel  5  feet  deep 
at  mean  low  water  from  Puntarasa  to  a  point  4  miles  above  the  town 
of  Fort  Myers.  From  that  point  to  Fort  Thompson  the  least  depth 
was  3.5  feet  across  the  shoal  at  Beautiful  Island.  There  were  oyster 
bars  in  the  river  near  its  mouth,  and  snags  and  overhanging  trees 
obstructed  the  channel  above  Beautiful  Island. 

The  original  project,  adopted  in  1882,  was  to  dredge  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  from  the  mouth  of  the 
river  to  the  town  of  Fort  Myers.  The  project  was  modified  in  1886 
to  include  improvement  of  the  upper  river  by  removal  of  snags  and 
overhanging  trees. 

The  amount  expended  upon  the  work  of  the  original  project  and 
the  modified  project  of  1886  was  $14,000. 

The  project  was  again  modified  in  1888  to  include  straightening 
and  deepening,  to  4  feet  at  mean  low  water,  the  channel  across  the 
shoal  at  Beautiful  Island. 

The  estimated  cost  of  the  improvement  was  $11,000. 

The  amount  expended  on  the  work  of  existing  project  to  June  30, 
1905,  was  $21,100,  of  which  amoimt  $10,100  was  applied  to  mainte- 
nance of  the  improvement. 
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The  result  of  the-improvement  is  a  channel  100  feet  wide  and  7  feet 
deep  at  mean  low  water  from  the  mouth  of  the  river  to  the  town  of 
Fort  Myers,  and  4  feet  deep  from  Fort  Myers  to  Fort  Thompson. 
The  maximum  draft  that  could  be  carried  on  June  30,  1905,  was  7 
feet  from  the  river  entrance  to  Fort  Myers  and  thence  4  feet  to  Fort 
Thompson.  The  mean  rise  and  fall  of  the  tide  at  the  river  entrance 
is  1.6  feet.  During  freshets  the  water  level  in  the  upper  reaches  of 
the  river  rises  considerably.  The  head  of  navigation  is  Fort  Thomp- 
son. The  navigable  portion  of  the  river  from  the  mouth  to  Fort 
Thompson  is  59.5  miles  long. 

The  commerce  of  Caloosahatchee  River  is  in  fruits,  vegetables, 
lumber,  wood,  and  general  merchandise.  The  value  of  commerce  for 
the.  year  1904  was  $214,910. 

Tonnage,  hy  yeara. 


1899 33, 101 

1800 22,737 

1902 27,895 


1903 : 27, 576 

1904 12,255 


The  freight  rates  are  practically  the  same  as  before  the  improve- 
ment was  made. 

.\mount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.    $3, 000. 00 
July  1,  1905,  balance  unex|)ended ^ 3f000. 00 

(See  Appendix  P  9.) 

10.  Sarasota  Bay^  Florida. — Before  improvement  there  was  a 
navigable  channel  with  a  least  depth  of  5  feet  throughout  the  length 
of  Big  Sarasota  Bay,  excepting  in  two  reaches,  Palma  Sola  Pass  and 
Long  bar,  which  have  a  total  length  of  5,400  feet.  In  these  reaches 
the  feast  depth  was  4.3  and  3.5  feet,  respectively. 

Between  oarasota  and  Caseys  Pass,  at  the  south  end  of  the  bay,  the 
least  channel  depth  was  1.2  feet  at  mean  low  water,  except  at  the 
Mangroves,  where  there  was  no  navigable  water. 

The  original  project,  adopted  in  1889,  was  to  dredge  a  channel  100 
feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to  the 
town  of  Sarasota.    Estimated  cost  of  the  improvement  was  $17,500. 

The  amount  expended  under  the  original  project  was  $10,000. 

The  original  project  was  modified  June  3,  1896,  to  include  the 
improvement  of  Little  Sarasota  Bay  by  dredging  a  channel  75  feet 
wide  and  3  feet  deep  at  mean  low  water  from  tne  town  of  Sarasota  to 
Caseys  Pass.  Estimated  cost  to  complete  the  improvement  was 
$45,000. 

The  amount  expended  on  the  work  to  June  30, 1905,  was  $22,500,  of 
which  amount  $3,000  was  applied  to  maintenance  of  the  improvement. 

Result  of  the  work  is  a  channel  50  feet  wide  and  5  feet  deep  at  mean 
low  water  from  Tampa  Bay  to  the  town  of  Sarasota,  and  thence  3 
feet  deep  to  a  point  on  the  southerly  edge  of  White  Beach  shoal,  near 
Osprey. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  was  5 
feet  to  Sarasota  and  2  feet  to  the  southerly  end  of  the  dredged  cut 
near  Osprey.  Mean  rise  and  fall  of  the  tide  is  1.5  feet.  The  head  of 
navigation  for  2-foot  draft  is  the  southerly  end  of  the  dredged  cut 
near  Osprey.  The  navigable  portion  of  the  bay,  from  the  northerly 
entrance  to  Osprey,  is  32  miles  long. 
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The  commerce  of  Sarasota  Bay  is  in  fruits,  vegetables,  fish,  naval 
stores,  lumber,  and  general  merchandise.  The  value  of  commerce  for 
the  year  1904  was  $704,931. 

Tonnaffe,  by  year*. 

1889 9,424  I  1903 4,755  / 

1902 4,313  I  1904 25,479 

For  reference  to  examination  and  survey,  see  page  293  of  Report  of 
the  Chief  of  Engineers  for  1904. 

The  freight  rates  have  been  lowered  25  to  50  per  cent,  depending  on 
freight  classification,  since  the  improvement  was  undertaken. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.     $9, 000. 00 
July  1,  1905,  balance  unexpended 5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 27,600.00 

(See  Appendix  P  10.) 

IJ.  Tampa  Bay,  Florida. — Before  improvement  the  least  depth  in 
the  bay  channel  between  the  Gulf  of  Mexico  and  Port  Tampa  was  13 
feet. 

The  original  project  was  adopted  August  11, 1888,  for  a  channel  200 
feet  wide  and  20  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Old 
Tampa  Bay.     The  estimated  cost  of  the  improvement  was  $63,000. 

The  amount  expended  upon  the  improvement  under  the  original 
project  was  $50,000. 

A  new  project  was  adopted  March  3,  1899.  It  contemplated  a 
channel  27  feet  deep  from  the  Gulf  of  Mexico  to  Port  Tampa,  500 
feet  wide  across  the  bar  and  300  feet  wide  in  the  bay.  It  was  pro- 
posed first  to  secure  a  channel  of  full  width  and  24  feet  depth  and 
afterwards  to  increase  the  depth  to  27  feet.  The  estimated  cost  of 
the  improvement/ was  $750,000. 

Th  amount  expended  upon  the  improvement  under  this  project  was 
$345,045.80. 

The  project  of  1899  was  modified  by  the  river  and  harbor  act  of 
March  3,  1905.  The  project,  as  modified,  conteinplates  securing  a 
channel  of  26  feet,  with  sufiicient  width,  from  the  Gulf  of  Mexico  to 
Port  Tampa.  The  act  authorizes  the  expenditure  of  the  remaining 
balance  to  the  credit  of  this  appropriation  on  this  project  and  pro- 
vides "  that  no  part  of  said  balance  on  hand  shall  be  expended 
unless  the  dock  company  or  companies  owning  docks,  wharves,  or 
terminals  at  Tampa  Bay  shall,  by  valid  contract,  agree  that  the 
wharfage  charges  at  such  terminals  shall  be  submitted  to  the  Secre- 
tary of  War  and  be  subject  to  his  approval." 

No  work  has  been  done  under  the  modified  project  because  the 
Atlantic  Land  and  Improvement  Company,  owning  terminals  at 
Tampa  Bay,  has  not  agreed,  by  valid  contract,  that  the  wharfage 
charges  at  such  terminals  shall  be  submitted  to  the  Secretary  of  War 
and  be  subject  to  his  approval,  as  is  required  by  the  river  and  harbor 
act  of  March  3, 1905. 

The  amount  expended  under  the  revised  project  to  June  30,  1905, 
was,  $2,170.69. 

Kesult  of  the  work  of  improvement  under  the  project  of  1899  is  a 
channel  128  to  300  feet  wide,  with  a  least  depth  at  mean  low  water  of 
24  feet,  from  the  Gulf  of  Mexico  to  Port  Tampa. 
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The  maximum  draft  that  could  be  carried  on  June  30,  1905,  was  24 
feet.  Mean  rise  and  fall  of  tide  at  Tampa  Bay  entrance  is  1.5  feet; 
at  Port  Tampa,  2  feet.  The  head  of  navigation  for  24-foot  draft  is 
Port  Tampa,  35  miles  from  deep  water  in  the  Gulf  of  Mexico. 

The  commerce  is  in  phosphate,  lumber,  coal,  crude  petroleum,  to- 
bacco, grain,  and  general  merchandise.  The  value  of  commerce  for 
the  year  1904  was  $9,316,918. 

Tonnage,  by  years. 


1896 276.638 

1898 236, 136 

1899 238,30.5 

1900  — 1 350,  761 


1901 416,503 

1902 462,  703 

1903 435,867 

1904 591, 181 


For  report  on  examination  and  survey  of  Tampa  Bay,  see  Report  of 
the  Chief  of  Engineers  for  1897,  page  1596  et  seq. 

The  freight  rates  have  been  lowered  20  per  cent  on  phosphate  ship- 
ments since  the  improvement  was  undertaken. 

July  1,  1904,  balance  unexpended $292,631.01 

June  30,  1905,  amount  expended  during  fiscal  year,  ifor  works  of 
improvement «29, 834. 74 


July  1,  1905,  balance  unexpended 202,796.27 

July  1,  1905,  outstanding  liabilities »100. 40 


July  1,  1905,  balance  available 262,69.5.87 


Amount  (estimated)  required  for  completion  of  existing  project 139, 987.  24 

(See  Appendix  P  11.) 

J2.  Hillshoro  Bay.,  Florida. — ^The  city  of  Tampa  is  located  at  the 
head  of  Hillsboro  Bay,  at  the  mouth  oi  Hillsboro  River.  It  is  sepa- 
rated from  the  12-foot  depth  in  the  bay  by  a  flat  about  3  miles  wide. 

Before  improvement  there  was  a  narrow  and  tortuous  channel 
through  the  flat,  with  an  average  depth  of  about  5  feet  at  mean  low 
water. 

The  original  project  was  adopted  in  1880,  and  had  for  its  object  the 
formation  of  a  9-foot  channel,  150  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wharves  at 
Tampa  in  the  Ilillslwro  River.  In  1888  the  project  was  modified  to 
provide  for  the  formation  and  maintenance  of  a  channel  8  feet  deep  in 
Hillsboro  Bay  and  Hillsboro  River  to  the  city  of  Tampa,  and  a  chan- 
nel 20  feet  deep  and  200  feet  wide  from  Tampa  to  Old  Tampa  Bay. 

The  amount  expended  upon  the  improvement  of  Hillsboro  Bay 
under  the  original  project  and  the  revised  project  was  $80,000. 

A  later  project,  adopted  March  3,  1899,  contemplated  the  forma- 
tion of  a  channel  in  Hillsboro  River  from  a  point  about  100  feet 
south  of  the  bridge  crossing  the  river  at  Lafayette  street,  in  the  city 
of  Tampa,  to  the  mouth  of  the  river,  and  from  there  along  the  line 
of  shortest  distance  to  the  12- foot  contour  in  Hillsboro  Bay ;  this  chan- 
nel to  be  12  feet  deep  at  mean  low  water  and  150  feet  wide  in  the  bay. 

The  estimated  cost  of  the  improvement  was  $300,000,  and  $1,000 
annually  for  maintenance. 


0  Includes  ?22,918.91  on  account  of  construction  of  dredge  Kry  We»t, 
» Includes  $93.40  on  account  of  construction  of  dredge  Key  West. 
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The  contractor,  Edwin  W.  Preston,  ceased  operations  on  November 
5, 1903.  The  contract  was  annulled  on  May  7, 1904,  and  the  work  was 
readvertised  for  completion  on  June  20,  1904.  Bids  for  completion 
of  the  work  were  opened  on  July  21,  1904,  and  rejected  on  account  of 
being  too  high.  On  August  5,  1904,  the  work  was  authorized  to  be 
done  by  hired  labor,  using  the  U.  S.  dredge  Suwanee. 

The  amount  expended  under  the  1899  project  to  June  30,  1905,  was 
$275,000. 

Result  of  the  work  is  a  channel  12  feet  deep  at  mean  low  water, 
with  a  least  width  of  110  feet  in  the  bay  and  200  feet  in  the  river. 

A  new  project  was  adopted  March  3, 1905.  It  contemplates  the  for- 
mation of  a  channel  20  feet  deep  at  mean  low  water  and  150  feet  wide, 
from  the  lower  bay  to  the  mouth  of  Hillsboro  River,  with  a  turning 
basin  at  the  inner  end  of  the  channel  460  feet  wide  and  1,060  feet  long. 
Estimated  cost  of  the  improvement  is  $448,350. 

Advertisements  were  published  on  June  1,  1905,  inviting  proposals 
for  dredging  the  20-foot  channel. 

An  allotment  of  $10,000  from  the  available  funds  was  made  on 
April  3,  1905,  for  completing  the  12-foot  channel  in  Hillsboro  Bay  to 
its  full  width  of  150  feet,  the  work  to  be  done  by  hired  labor,  using  a 
Government  dredge. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
was  $5,693.80. 

A  maximum  draft  of  12  feet  could  be  carried  at  mean  low  water 
from  Tampa  Bay  to  the  head  of  navigation  on  June  30,  1905.  Mean 
rise  and  fall  of  tide  is  2.2  feet.  The  head  of  navigation  is  the  city  of 
Tampa.  The  navigable  channel  from  the  city  of  Tampa  to  Tampa 
Bay  is  10^  miles  long;  from  Tampa  to  the  Gulf  of  Mexico  is  41  miles. 

The  commerce  of  Hillsboro  Bay  is  in  fruits,  vegetables,  lumber, 
coal,  cattle,  fish,  naval  stores,  fertilizers,  fuller's  earth,  and  general 
merchandise.  The  value  of  the  commerce  for  the  year  1904  was 
$7,682,886. 

Tonnage,  hv  years. 


1898 32.070  1902 169,844 

1899 87,740  190.3 228,2.52 

1900 96,029  1904 274,399 

1901 131,208 

For  further  information,  see  Report  of  Chief  of  Engineers  for  1899, 
pages  1635-1637. 

For  reference  to  examination  and  survey  see  page  295  of  Report  of 
Chief  of  Engineers  for  1904. 

The  freight  rates  by  water  have  been  lowered  about  25  per  cent 
since  the  improvement  was  imdertaken. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied 
to  completion  of  the  channel  by  dredging.  The  work  is  necessary  to 
make  the  improvement  available. 
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July  1,  1904.  balance  unexpended $28,587.80 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.  100,  000.  00 
Amount  deposited,  sale  of  old  material 9.30 


128,597.10 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       34, 181. 60 


July  1,  1905,  balance  unexpended 94,415.50 

•July  1,  1905,  outstanding  llablllUes 2.500.00 


July  1,  1905,  balance  available 01,916.60 


Amount  (estimated)  required  for  completion  of  existing  project 348, 350. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 348,360.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  P  12.) 

13.  Crystal,  Anclote,  Suwanee,  and  Withlacoochee  rivers,  Flor- 
ida.— These  improvements  and  the  improvement  of  Manatee  River 
were  consolidated  by  the  river  and  harbor  act  of  June  13,  1902.  The 
river  and  harbor  act  of  March  3,  1905,  made  separate  provision  for 
Manatee  River. 

(a)  Crystal  River. — Crystal  River  is  a  small  tidal  estuary  empty- 
ing into  the  Gulf  of  Mexico  on  the  wegt  coast  of  Florida  about  26 
mues  southeast  of  Cedar  Keys.  It  is  navigable  to  the  town  of  Crystal 
River,  6^  miles  from  the  mouth.  The.entrance  is  obstructed  by  reefs 
and  sand  bars. 

Before  improvement  the  channel  was  crooked  and  difficult  to  navi- 
gate, having  a  minimum  depth  of  2.7  feet  at  mean  low  water.  There 
was  also  a  shoal  near  the  town  of  Crystal  River,  with  a  depth  of  5  feet 
at  mean  low  water. 

The  project,  adopted  June  13,  1902,  was  for  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low  water  rrom  the  Gulf  of  Mexico  to  the 
town  of  Crystal  River.    Estimated  cost  of  the  work  was  $84,647.46. 

The  amount  expended  to  Jime  30,  1905,  was  $10,000,  of  which 
$2,700  was  expended  toward  completing  the  Government  dredge 
Florida. 

Result  of  the  work  is  a  channel,  through  shoals  near  the  river  en- 
trance, 60  feet  wide  and  from  5.5  to  6  feet  deep  at  mean  low  water. 
Maximum  draft  that  could  be  carried  at  mean  low  water  from  the 
Gulf  of  Mexico  to  the  town  of  Crystal  River  on  June  30,  1905,  was  6 
feet.  Mean  rise  and  fall  of  tide  is  2.3  feet.  Head  of  navigation  is 
the  town  of  Crystal  River.  The  length  of  the  navigable  channel  is  9 
miles. 

The  commerce  of  Crystal  River  is  in  lumber,  pencil  cedar,  oysters, 
fish,  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1904  was  $352,720. 

Tonnage,  bp  pears. 

1902 1,785 

1903 725 

1904 6,875 

For  reference  to  examination  and  survey,  see  page  296  of  Report  of 
Chief  of  Engineers  for  1904. 
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The  freight  rates  have  been  lowered  10  per  cent  since  the  improve- 
ment was  undertaken. 

(6)  Anelote  River. — Before  improvement  the  river  below  Tarpon 
Springs  was  obstructed  by  shoals  and  bars,  with  depth  varying  from 
2  to  14  feet  at  mean  low  water.  The  channel  was  narrow  and  tor- 
tuous. 

The  project  was  adopted  March  3,  1899,  and  contemplates  a  chan- 
nel 100  feet  wide  and  6  feet  deep  at  mean  low  water  from  Anclote 
anchorage  to  Sponge  Harbor,  and  thence  4  feet  deep  at  mean  low 
water  to  the  county  oridge  at  Tarpon  Springs. 

The  estimated  cost  of  the  improvement  was  $51,500. 

The  amount  expended  to  June  30, 1905,  was  $15,000. 

Besult  of  the  work  of  improvement  is  a  channel  50  feet  wide  and  6 
feet  deep  at  mean  low  water  from  Anclote  anchorage  to  Sponge  Har- 
bor, and  thence  a  channel  50  feet  wide  and  4  feet  deep  to  a  point  about 
1  mile  below  the  county  bridge  at  Tarpon  Springs. 

The  mean  rise  and  fall  of  tide  at  Anclote  River  entrance  is  2  feet. 
Head  of  navigation  is  the  county  bridge  at  Tarpon  Springs.  licngth 
of  the  navigable  channel  is  5  mile-s. 

The  commerce  of  Anclote  River  is  in  sponges,  lumber,  naval  stores, 
and  general  merchandise.  The  value  of  the  commerce  for  the  year 
1904  was  $582,822. 

Tonnage,  hy  yean. 

1890 1,441  I  1903 2,138 

1900 1,000  I  1901 8,310 

For  reference  to  examination  and  survey,  see  page  297  of  Report  of 
Chief  of  Engineers  for  1904. 

The  freight  rates  have  not  been  materially  changed  as  a  result  of 
the  improvement. 

(c)  Suwanee  River. — Before  improvement  the  river  from  its  mouth 
to  EUaville,  a  distance  of  135  miles,  was  obstructed  by  snags,  over- 
hanging trees,  and  shoals  of  soft,  unstratified  limestone.  The  channels 
across  these  shoals  were  narrow  and  crooked,  with  depths  varying 
from  15  inches  to  3  feet.  At  places  in  the  channel  there  were  large 
limestone  bowlders. 

The  project  adopted  in  1879  is  to  deepen  the  bar  at  the  entrance  by 
dredging,  to  remove  snags  and  overhanging  trees  along  the  river,  and 
to  deepen  and  improve  the  channel  by  removing  rocks  and  snags  and 
building  wing  dams.  The  channel  is  to  be  150  feet  wide  and  5  feet 
deep  from  the  mouth  to  Rollands  Bluflf  (Branford),  75  miles;  thence 
60  feet  wide  and  4  feet  deep  to  EUaville,  60  miles. 

The  estimated  cost  of  the  work  was  $65,158.  The  amount  expended 
on  the  work  of  improvement  under  the  existing  project  to  June  30, 
1905,  was  $58,758.62. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  on 
June  30, 1905,  was  5  feet  from  the  Gulf  of  Mexico  to  Branford  (Rol- 
lands Bluff),  and  thence  4  feet  to  Beechams  shoals,  2  miles  below 
EUaville.  The  mean  rise  and  fall  of  tide  at  Suwanee  River  entrance 
is  2.4  feet.  Head  of  navigation  is  EUaviUe.  Length  of  the  naviga- 
ble channel  is  173  miles. 

BUG  1905  M ^20 
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The  commerce  of  Suwanee  River  is  in  limiber,  naval  stores,  and  gen- 
eral merchandise.    The  value  of  the  commerce  for  the  year  1904  was 

$468,557. 

Tonnage,  by  pears. 

1888 106,346 

1899 . 76,878 

1904 7.658 

The  improvement  has  had  no  effect  on  freight  rates.  Only  one 
steamer  now  operates  on  the  river  regularly. 

(d)  Witklacoochee  River. — Before  improvement  this  river  was 
obstructed  by  ledges  of  limestone  rock,  and  sand  bars,  snags,  and 
overhanging  trees.  The  depths  varied  from  1  foot  to  7.5  feet,  the 
width  from  75  to  180  feet.  The  obstructions  prevented  regular 
navigation,  and  the  river  was  used  only  for  rafting  cedar  logs. 

The  present  project  was  adopted  June  13,  1902.  It  provides  for 
deepening  the  channel  from  the  mouth  of  the  Withlacoochee  River 
to  the  loading  pool  in  the  Gulf  of  Mexico,  being  a  distance  of  11,780 
feet,  to  8  feet  at  mean  low-water  level,  and  straightening  said  channel 
where  it  is  crooked,  and  for  maintenance. 

The  amount  expended  under  the  present  project  to  June  30,  1905, 
was  $15,000. 

Result  of  the  work  of  improvement  is  three  cuts  60  fe«t  wide  and 
8  feet  deep  at  mean  low  water,  with  an  aggregate  length  of  2,046  feet, 
and  one  cut  30  feet  wide,  8  feet  deep,  and  300  feet  long. 

Advertisements  were  published  on  June  12,  1905,  inviting  pro- 
posals for  dredging,  to  continue  the  work  of  improvement  with  the 
appropriation  made  by  the  river  and  harbor  act  of  March  3,  1905. 

For  improvement  oi  the  upper  river  see  Report  of  Chief  of  Engi- 
neers for  1904,  pages  298-299  and  1710-1711. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  on 
June  30,  1905,  was  5.8  feet  from  the  Gulf  of  Mexico  to  Port.  Inglis, 
and  2  feet  thence  to  Pembertons  Ferry.  Mean  rise  and  fall  of  tide 
at  Withlacoochee  River  entrance  is  2.8  feet.  Head  of  navigation  is 
Pembertons  Ferry. 

Length  of  the  navigable  channel  from  the  loading  pool  in  the 
Gulf  of  Mexico  to  Port  Inglis  at  mouth  of  the  river  is  9  miles;  thence 
up  the  river  to  Inglis,  9  miles ;  thence  to  Pembertons  Ferry,  68  miles. 

The  commerce  of  Withlacoochee  River  is  in  phosphate,  lumber, 
coal,  and  general  merchandise.  Port  Inglis,  at  mouth  of  the  river, 
is  a  subport  of  entry.  Vessels  ply  regularly  from  the  anchorage 
basin  on  the  river  entrance  to  European  ports  with  cargoes  of 
phosphate. 

The  value  of  the  commerce  for  1904  was  $1,802,976. 

Tonnage,  by  years. 


1899 4.  !H1 

1900 2,  KW) 

1902 74,047 


lOOi 115,269 

1904 123,  .'169 


The  freight  rates  have  been  reduced  about  30  per  cent  since  the 
improvement  was  undertaken  by  the  Government  and  certain  work 
done  on  the  channel  by  the  Port  Inglis  Terminal  Company  under 
authority  granted  by  tne  Secretary  oi  War. 
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July  1,  1904,  balance  unexpended $32,463.19 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40, 000.  00 

72, 463. 19 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      28, 484  91 

July  1,  1905,  balance  unexpended 43,978.28 

Amount  (estimated)  required  for  completion  of  existing  project 91, 147. 46 

(See  Appendix  P  13.) 

H.  Manatee  River,  Florida. — ^This  river  has  an  estuary  12  miles 
long.  Before  improvement  the  general  depth  of  the  river  in  the 
estuary  varied  from  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal 
with  a  depth  of  7  feet.  Between  Palmetto  and  Braidentown  there 
was  another  shoal  with  least  depth  of  3  feet. 

The  original  project,  adopted  in  1882,  was  for  a  channel  100  feet 
wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw 
and  McNeills  points. 

In  1886  the  project  was  modified  to  provide  for  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Man- 
atee, Fla. 

The  amount  expended  under  the  original  project  and  the  project  of 
1886  was  $34,000. 

The  project  adopted  August  13,  1892,  was  for  a  channel  100  feet 
wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw 
and  McNeills  points.  The  estimated  cost  of  the  work  of  improvement 
was  $39,000. 

The  amount  expended  upon  the  work  of  the  existing  project  to  June 
80,  1905,  was  $12,000. 

A  project  for  forming  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water  through  Terraceia  Cut-off  was  approved  June  23, 
1897.  Terraceia  Cut-off  is  the  waterway  joining  Manatee  River  with 
Terraceia  Bay.  The  estimated  cost  of  the  work  was  $20,000.  Before 
improvement  there  was  a  crooked  channel  through  the  cut-off  1  foot 
deep  at  mean  low  water. 

The  amount  expended  upon  the  improvement  of  Terraceia  Cut-off 
to  June  30,  1905,  was  $13,342,  of  which  $2,342  was  applied  to  main- 
tenance. 

Result  of  the  work  is  a  channel  in  Manatee  River  100  feet  wide  and 
9  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Braidentown,  and 
thence  8  feet  deep  to  the  town  of  Manatee;  m  Terraceia  Cut-off  a 
channel  100  feet  wide  and  6  feet  deep  from  Manatee  River  to  Terra- 
ceia Bay. 

A  new  project  was  adopted  March  3,  1905.  It  contemplates  form- 
ing a  channel  9  feet  deep  at  mean  low  water  and  100  feet  wide  from 
McNeills  Point  to  Rocky  Bluff,  and  4  feet  deep  and  75  feet  wide  from 
Rocky  Bluff  to  Rye.     Estimated  cost  of  the  improvement  is  $53,710. 

A  maximum  draft  of  9  feet  at  mean  low  water  could  be  carried  to 
Braidentown,  8  feet  to  EUenton,  7  feet  to  Rocky  Bluff,  and  1.5  feet 
to  Rye,  on  June  30,  1905,  and  6  feet  through  Terraceia  Cut-off.  The 
mean  rise  and  fall  of  tide  at  Manatee  River  entrance  is  1.6  feet.  Head 
of  navigation  is  Rye.    Length  of  the  navigable  channel  is  20  miles. 

The  commerce  of  the  river  is  in  fruits,  vegetables,  fuller's  earth, 
lumber,  naval  stores,  and  general  merchandise.  The  value  of  the 
commerce  for  the  year  1904  was  $929,075. 
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Tonange,  hy  years. 


1898 • 23, 800 

1890 43, 542 

1900 55, 162 


1902 34-  411 

1903 44,  3€l 

1904 46,51 


For  report  of  examination  and  survey  made  in  1902,  see  pages 
1749-1756  of  Report  of  the  Chief  of  Engineers  for  1904. 

The  freight  rates  have  not  been  materially  changed  as  a  resixlt  ol 
the  improvement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  ?10,  OOO.  OC 
July  1,  1005,  balance  unexpended 10.  OOO.  Ot 

Amount  (estimated)  required  for  completion  of  existing  project TO,  708.  OO 

(See  Appendix  P  14.) 

15.  Removing  the  water  hyacinth  from  Florida  waters. — Before 
this  work  was  begun  many  of  the  Florida  rivers,  especially  the  upper 
St.  Johns  and  its  tributaries,  were  overgrown  with  water  hyacinths 
to  such  an  extent  that  navigation  was  impeded. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $25,000 
for  the  construction  of  a  boat  for  crushing  the  water  hyacinths,  $1 ,000 
for  log  booms,  and  $10,000  for  operating  expenses.  Before  the  boat 
was  built  experience  in  Louisiana  showed  that  the  crushing  process 
was  too  slow  and  expensive  to  be  practicable,  and  a  chemical  procjess 
was  recommended  instead. 

The  act  of  June  13,  1902,  appropriated  $50,000  for  the  removal  of 
the  water  hyacinth  from  the  navigable  waters  of  the  States  of  Florida, 
Texas,  and  Louisiana,  and  authorized  the  Secretary  of  War  to  use 
this  amount  and  the  unexpended  balance  of  amounts  theretofore  ap- 
propriated for  this  purpose  in  the  States  of  Florida  and  Louisiana  in 
exterminating  or  removing  the  plant  by  any  mechanical,  chemical,  or 
other  means  whatsoever. 

On  August  13,  1902,  the  Secretary  of  War  authorized  the  adoption 
of  a  chemical  process  and  the  purchase  of  a  steamer  to  be  used  for 
the  work.    The  estimated  annual  expenditure  was  $50,000. 

The  sum  of  $25,000  was  allotted  for  the  work  in  the  State  of 
Florida  from  the  appropriation  made  in  the  act  of  June  13, 1902.  A 
steamer  was  purchased,  and  the  work  of  spraying  the  water  hyacinth 
witli  tlie  Ilarvesta  chemical  compound  was  begim  November  20. 
1902,  and  suspended  January  10, 1904.  An  allotment  of  $25,000  dfrom 
the  river  and  harbor  appropriation  of  April  28,  1904,  was  made  for 
this  work.  Operations  under  this  allotment  began  July  27  and  termi- 
nated November  26,  1904.  As  a  result  the  river  and  its  tributaries 
for  20  miles  above  and  15  miles  below  Palatka  were  practically  freed 
from  hvacinths.  The  amount  expended  to  June  30,  1905,  was 
$84,977.97. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $25,000 
additional  for  continuing  the  work  by  the  spraying  method,  provided 
that  no  chemical  process  injurious  to  cattle  be  used.  No  work  has 
been  done  under  this  appropriation. 

The  commerce  benefited  is  that  of  the  upper  St.  Johns.  (See  im- 
provement of  Orange  Mills  flats,  p.  290,  herewith.) 

Further  information  is  to  be  found  in  the  Reports  of  the  Chief 
of  Engineers  for  1899,  pages  1612-1623;  1901,  pages  1746-1749;  1903, 
pages  1184-1186;  1904,  pages  1712-1713. 
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Jnly  1.  Ifl04,  balance  unexpended o  )|!27. 032.  t55 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    25, 000. 00 

52. 032.  (K5 
June  30,  1906,  amount  expended  during  flsoal  year,  for  works  of 
improvement J 26, 010.  (52 

July  1,  1905,  balance  unexpended 20.fl22.(n 

July  1,  1905,  outstanding  liabilities .   5(l.(X» 

July  1,  1905,  balance  available .." 25,972.03 

(See  Appendix  P  15.) 

16.  Dredqe  for  river  and  harhor  improvements  in  Florida. — The 
need  for  a  light-draft  self-propelling  dredge  and  snag  boat  for  opera- 
tions on  the  harbors  and  streams  in  the  State  of  Florida,  for  which 
f>mall  appropriations  are  made  from  time  to  time,  and  the  special 
features  required  in  such  a  boat  are  set  forth  in  the  Report  of  the 
Chief  of  Engineers  for  1901,  pages  1749  and  1750. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  the  sum 
of  $35,000  for  the  purchase  or  construction  or  such  a  boat.  The 
amount  was  inadequate,  and  the  act  of  June  13,  1902,  contained  an 
item  appropriating  $35,000  in  addition. 

The  purchase  of  refrigerating  plant,  electric-lighting  plant,  hy- 
draulic dredging  plant,  and  sundry  equipment  for  the  boat  w^as 
authorized  by  the  Chief  of  Engineeers  November  0,  1903.  The  cost 
of  these  was  defrayed  from  funds  for  various  improvements  in  this 
district  on  which  the  boat  is  to  w^ork. 

The  work  of  construction  was  begun  in  July,  1903,  under  contract 
approved  July  11,  1903,  and  was  finished  in  March,  1905.  The  boat 
was  finally  accepted  June  8,  1905. 

Hydraulic  and  clam-shell  dredging  work,  snagging  work,  and  the 
work  of  removing  a  wreck  were  accompli.shed  in  a  very  satisfactory 
manner,  and  the  boat  appears  to  be  well  suited  for  the  purpose 
designed. 

The  amount  expended  from  this  appropriation  to  June  30,  1905, 
was  $70,000. 

July  1,  1904,  balance  unexpended |51,  729.  .53 

June  30,  1905,  amount  exi>ended  during  fiscal  year,  for  worlcs  of 
improvement  51, 729.  ."iS 

(See  Appendix  P  16.) 

17.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — On  March  27,  1905,  an  allotment  of  $4,300  was  made 
from  the  indefinite  appropriation  made  by  section  20  of  the  river  and 
harbor  act  of  March  3,  1899,  for  removal  of  wrecks  of  the  schooner 
liidgewood  and  the  steam  ferryboat  Commodore  Barney  from  the  St. 
Johns  River,  Florida,  the  former  near  McGuires  Mill  and  the  latter 
at  Jacksonville.  On  May  2,  1905,  an  allotment  of  $800  was  made 
from  the  same  appropriation  for  removal  of  wreck  of  steamer  Star- 
light from  Lake  Monroe,  Florida,  near  Sanford. 

The  work  of  removing  the  steamer  Starlight  was  completed  Mav 
15  by  the  United  States  dredge  and  snag  boat  Florida.  Proposals 
for  removing  wrecks  of  the  liidgewood  and  Commodore  Barney  wore 
opened  June  15.  The  lowest  bid  was  $2,490.  On  June  29  contract 
was  sent  to  the  bidders  for  signature. 

<>  Includes  |25,000  from  the  river  and  harbor  act  of  April  28,  19(M. 
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The  expenditures  during  the  year  amounted  to  $813.07. 
(See  Appendix  P  17.) 

IMPROVEMENT   OP   RIVERS   AND   HARBORS   IN  WESTERN   GEORGIA 
AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  J.  B.  Cavanaugh,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  H.  M.  Adams,  Corps  of 
Engineers,  until  August  12,  1904,  and  Lieut.  Col.  Clinton  B.  sears, 
(jorps  of  Engineers,  since  that  date. 

J.  East  Pass  and  Carrabelle  bar  and  harbor,  Florida. — ^The  town 
of  Carrabelle  is  situated  about  25  miles  east  of  Apalachicola,  at  the 
mouth  of  the  Carrabelle  River,  which  empties  into  St.  George  Sound. 
The  river  forms  the  inner  harbor,  and  along  .the  water  front  its  chan- 
nel varies  from  9  to  15  feet  in  depth,  with  a  minimiun  width  of  about 
100  feet. 

Dog  Island  anchorage,  a  protected  portion  of  St.  George  Sound, 
showing  a  4-fathom  depth  over  a  considerable  area,  forms  the  outer 
harbor.  Between  the  10-foot  contours  in  the  inner  and  outer  har- 
bors there  is  a  bar  about  6,000  feet  wide,  which  originally  had  a 
minimum  low-water  depth  over  it  of  3^  feet  to  4  feet. 

Dog  Island  anchorage  is  connected  with  the  Gulf  of  Mexico  by 
EastFass,  which  had  originally  limiting  low-water  depths  of  about 
17  feet  on  the  outer  bar  and  1C.5  feet  on  the  inner  bar. 

The  approved  project  for  Carrabelle  bar  and  harbor,  Florida, 
adopted  June  3,  1896,  provides  for  dredging  a  channel  10  feet  deep 
and  100  feet  wide  from  Dog  Island  anchorage,  St.  George  Sound,  to 
the  city  of  Carrabelle,  at  a  cost  estimated  in  1900  at  $47,300,  in  addi- 
tion to  appropriations  already  expended  on  the  project  amounting  to 
$22,399.54.  By  act  of  Congres.s  approved  June  13,  1902,  this  project 
was  extended  to  include  the  improvement  of  East  Pass  by  dredging 
a  channel  across  the  bar  20 J  feet  deep  and  150  feet  wide,  and  closing 
an  opening  in  Dog  Island,  at  an  estimated  cost  of  $27,450. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1905,  was  $54,094.51,  of  which  $21,704.08  was  expended  prior  to 
work  on  present  estimate,  and  $12,500  was  applied  to  maintenance  of 
the  channel  at  the  mouth  of  the  river  during  the  fiscal  year.  With 
allotments  of  $7,500  from  the  emergency  act  of  June  13,  1902,  and 
$5,000  from  the  act  approved  April  28,  1904,  the  channel  across 
the  inner  bar,  which  had  shoaled  to  a  minimum  depth  of  about  5  feet, 
was  redredged  to  a  width  of  80  feet  and  a  minimum  depth  of  about 
9  feet. 

Under  contract  with  Rittenhouse  Moore,  dated  October  1,  1903, 
60,080  cubic  yards  was  removed  from  the  channel  at  East  Pass, 
21,600  yards  from  the  inner  bar,  and  38,480  yards  from  the  outer  bar. 

The  maximum  draft  that  could  be  carried  through  the  channel  to 
the  inner  harbor  at  mean  low  water  on  June  30,  1905,  was  8  feet,  this 
limiting  depth  being  confined  to  the  inner  end,  where  no  dredging 
has  yet  been  done.  This  channel  seems  to  be  practically  permanent 
under  ordinary  conditions,  but  should  be  protected  by  a  bulkhead  to 
the  eastward  to  prevent  shoaling  due  to  storms.  At  the  inner  end 
beyond  the  dredged  cut  the  channel  is  narrow  and  crooked  and  should 
be  widened  and  straightened. 
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Work  done  on  the  East  Pass  has  deepened  the  channel  across  the 
outer  bar  from  about  17  to  20  feet,  and  across  the  inner  bar  from 
about  16.6  to  17.5  feet,  this  limiting  depth  being  confined  to  a  short 
distance.  As  the  crooked  channel  through  the  crossover  and  around 
the  inner  bar  is  about  1^  feet  deeper  than  the  dredged  channel,  the 
limiting  depth  through  East  Pass  on  June  SO,  1905,  was  19  feet  at 
mean  low  water. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

With  the  completion  of  the  project  a  substantial  reduction  in  ocean 
rates  may  be  expected,  due  to  increased  draft  and  improved  facili- 
ties for  lighterage. 

The  commerce  of  the  port  of  Carrabelle,  Fla.,  consists  principally 
of  timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shingles,  and 
miscellaneous  articles. 

July  1,  1904,  balance  unexpended |28,804.  M 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1805_     15, 000.  (X) 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 5, 000. 00 

4fi.  804.  .54 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement , $18,000.00 

For  maintenance  of  improvement 13,  G94. 07 

31, 094.  97 

July  1,  1905,  balance  unexpended 1.5, 109.  57 

July  1,  1905,  outstanding  liabilities : 37.  20 

July  1,  1905,  balance  available 15, 072.  .17 

.\mount  (estimated)  required  for  completion  of  existing  project 45,000.00 

(See  Appendix  Q  1.) 

2.  Harbor  at  Apalachicola  Bay,  Florida. — ^The  town  of  Apalachi- 
cola  lies  at  the  mouth  of  the  Apalachicola  River,  and  the  deep  water 
along  the  river  front  forms  the  inner  harbor. 

At  the  mouth  of  the  river,  between  the  inner  harbor  and  the  3- 
fathom  anchorage  area  in  Apalachicola  Bay,  there  is  a  bar,  of  which 
the  original  width  between  8-foot  contoure  was  7,000  feet  and  the 
minimum  depth  of  water  3.5  feet.    Across  this  bar  the  lumber  ex- 

Ejrted  is  lightered  either  to  the  3-fathom  anchorage  in  Apalachicola 
ay  or  through  Bulkhead  shoals  to  the  anchorage  of  Carrabelle,  -25 
miles  distant.  The  3-fathom  anchorage  area  is  entered  via  West 
Pass,  where  originally  the  depth  was  about  13  feet.  The  original 
depth  over  Bulkhead  shoals  was  less  than  4  feet. 

The  original  project,  approved  June  14,  1880,  provided  for  dredg- 
ing a  channel  100  feet  wide  and  11  feet  deep  through  the  bar  at  the 
mouth  of  the  river,  the  width  of  cut  to  be  increased  to  200  feet  if  the 
results  justified  this  enlargement. 

This  project  was  amended  September  19,  1890,  to  include  dredging 
a  channel  9  feet  deep  and  not  less  than  100  feet  wide  across  the  Bulk- 
head shoals. 

Upon  this  project  as  amended  has  been  expended  $154,000,  of  which 
$100,000  has  been  applied  to  maintenance  in  repeated  dredging  of  tlic 
cut  across  the  bar  at  the  mouth  of  the  river.    The  channel  uirough 
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Bulkhead  shoal,  dredged  in  1891-92,  i^emains  practically  unchanged, 
with  a  minimum  depth  of  8  feet  at  mean  low  water. 

Prior  to  the  adoption  of  any  project  of  record  in  this  office  $28,600 
was  expended  on  this  improvement,  1833-39,  but  the  object  and  results 
of  such  expenditures  are  unknown. 

The  existing  project,  approved  by  act  of  March  3,  1899,  provides 
for  a  channel  100  feet  wide,  18  feet  deep  at  mean  low  water  through 
the  West  Pass,  along  the  northern  shore  of  St.  George  Island,  and 
across  the  bay  to  the  water  front  of  Apalachicola,  estimated  to  cost 
$350,000,  and  $20,000  or  $30,000  annually  for  maintenance  of  com- 
pleted work.  {See  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  1655-1659,  giving  report  of  survey,  upon  which  the  above 
project  was  based.) 

Under  an  appropriation  of  $20,000,  made  by  the  act  of  March  3, 
1899,  a  contract  was  entered  into  on  December  16,  1899,  for  dredging 
a  channel  18  feet  deep  at  mean  low  water  through  the  West  Pass 
entrance  and  the  Link  channel,  along  the  north  shore  of  St.  George 
Island  to  St.  George  anchorage.  Work  under  this  contract  was  com- 
menced March  28,  1900,  and  suspended  May  12,  1900,  due  to  the 
expenditure  of  funds  available.  The  dredging  done  secured  a  chan- 
nel 17  feet  deep,  150  feet  wide,  and  5,280  feet  long  over  the  bar  at 
West  Pass  entrance,  but  no  work  was  done  on  the  Link  channel. 
After  the  execution  of  this  work  West  Pass  shoaled  rapidly,  particu- 
larly at  the  outer  crest  of  the  bar,  until  the  available  depth  on  this 
crest  at  mean  low  water  on  June  30,  1904,  did  not  exceed  13  feet. 

Under  an  appropriation  of  $40,000,  made  available  by  the  act  of 
June  13,  1902,  a  contract  was  entered  into  with  Bittenhouse  Moore, 
October  1,  1903,  and  a  channel  across  the  bar  at  West  Pass  was 
redredged  to  a  minimum  depth  of  16  feet,  work  being  completed 
November  10,  1904.  On  June  30,  1905,  the  outer  crest  of  the  bar  had 
shoaled  to  about  15  feet  at  mean  low  water. 

An  allotment  of  $20,000  was  made  from  the  appropriation  of  1902 
for  dredging  on  the  bar  at  the  mouth  of  the  river,  which  had  been  grad- 
ually shoaling  since  the  last  dredging  was  done,  in  1897.  Work  was 
commenced  November  13,  1902,  and  continued  until  February  17, 

1903,  when  a  channel  80  feet  wide,  with  a  minimum  depth  of  9  feet 
at  mean  low  water,  had  been  secured  from  a  point  1,047  feet  south  of 
the  red  beacon  to  deep  water  in  the  river.  With  the  balance  of  this 
allotment  a  channel  567  feet  long  was  also  dredged  80  feet  wide  and  9 
feet  deep  through  the  "  Oyster  Lump,"  south  of  the  red  beacon,  on  the 
line  marked  by  St.  George  Island  light. 

The  channel  across  the  bar  at  the  mouth  of  the  river  shoaled  after 
this  dredging  was  completed  in  February,  1903,  until  on  June  30, 

1904,  at  many  points  the  depth  did  not  exceed  6  feet  at  mean  low 
water. 

With  allotments  of  $12,500  and  $5,000,  made  from  the  appropria- 
tion in  river  and  harbor  act  of  April  28,  1904,  this  channel  was 
redredged  to  a  width  of  80  feet  and  a  depth  of  about  9  feet,  work 
l)eing  completed  October  12,  1904.  On  June  30,  1905,  the  limiting 
depth  at  the  outer  end  of  the  cut  did  not  much  exceed  7  feet,  but  the 
general  depth  is  1  to  2  feet  greater. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1905,  was  $77,386.32,  of  which  about 
$57,500  was  for  maintenance. 
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The  ordinary  range  of  the  tide  is  about  2  feet. 

The  opening  of  West  Pass  will  reduce  the  freight  on  foreign  and 
coastwise  freight  from  Apalachicola  about  50,cents  per  ton. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves, 
a  large  quantity  of  dressed  and  kiln-dried  lumber,  shingles,  laths, 
and  miscellaneous  freight. 

July  1,  1904,  balance  unexpended $31,899.85 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 5,000.00 

76, 899. 85 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement .16,786. 17 

July  1,  1905,  balance  unexpended 40,113.68 

July  1,  1906,  outstanding  liabilities - 43.30 

July  1,  1906,  balance  available 40, 070.  .38 

Amount  (estimated)  required  for  completion  of  existing  projwt .'  .T<M),  000. 00 

(See  Appendix  Q  2.) 

S.  Apalachicola  River,  the  Cut-off,  and  Chipola  River,  Florida. — 
(a)  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River. — 
From  the  junction  of  the  Chattahoochee  and  Flint  rivers  to  the 
Gulf  of  Mexico  (Apalachicola  Bay),  the  Apalachicola  River  has  a 
length  of  about  137  miles  and  a  low-water  slope  of  about  3  inches  to 
the  mile.  The  width  varies  from  150  to  300  yards,  and  the  available 
depth  was  originally  6  feet  at  low  water,  except  where  obstructed  by 
snags  and  sunken  logs.    . 

The  Confederate  authorities  obstructed  the  channel  at  a  point 
about  47  miles  above  the  mouth,  causing  the  river  to  break  through 
by  a  channel  known  as  Moccasin  Slough  into  the  River  Styx,  the 
latter  a  tributary  entering  the  Apalachicola  a  few  miles  below  the 
Confederate  obstructions.  Moccasin  Slough  was  very  narrow  and 
tortuous  and  much  obstructed  by  logs,  snags,  etc.,  and  the  former 
channel  has  gradually  filled  up. 

About  55  miles  above  the  mouth  steamboats  may  leave  the  river, 
and  after  pas.sing  through  the  cut-off,  lower  Chipola  River,  and  Lee 
Slough  reenter  it  about  17  miles  farther  down,  thus  making  many 
landings  of  much  greater  importance  than  those  upon  the  corre- 
sponding part  of  the  main  river,  which  includes  Moccasin  Slough, 
above  mentioned. 

The  original  project,  adopted  by  the  act  of  June  23,  1874,  contem- 
plated securing  a  cnannel  100  feet  wide  and  6  feet  deep  at  low  water 
by  the  removal  of  snags  and  overhanging  trees  and  widening  and 
straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost 
of  $80,333. 

The  act  of  September  19,  1890,  adopted  an  addition  to  the  project 
providing  for  the  clearing  of  a  channel  60  feet  wide  and  5  feet  deep 
through  Sie  Cut-off,  Lee  Slough,  and  the  lower  Chipola  River  at  a  cost 
of  $7,500. 

The  amount  expended  on  work  under  this  project  since  1874  to 
the  close  of  the  fiscal  year  ending  June  30,  1905,  was  $73,760.  In 
addition  there  was  expended  between  1828  and  1831  $13,000  for 
which  no  project  is  of  record.    These  expenditures  have  improved 
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Moccasin  Slough  sufficiently  for  present  purposes  and  maintained  the 
river  reasonably  free  from  snags  and  other  obstructions  and  enabled 
steamboats  to  make  use  of  the  cut-off,  lower  Chipola  River,  and  Lee 
Slough  either  by  day  or  night.  An  available  depth  of  6  feet  had 
been  secured  in  the  Apalachicola  River,  except  across  the  bar  near 
Blountstown,  over  which  about  3  feet  can  be  carried,  and  in  the  Cut- 
off, lower  Chipola  River,  and  Lee  Slough  5  feet  has  been  secured. 
The  Cut-off  and  Lee  Slough  have  been  widened  also  at  the  narrowest 
places  so  that  steamboats  can  pass  through  readily  going  downstream 
and  can  pass  upstream  with  little  difficulty,  but  the  channel  is  still 
very  crooked,  with  some  bends  so  sharp  that  in  a  few  places  lines  are 
sometimes  used  going  upstream,  and  the  steamboats  prefer  the  main 
river  on  the  uptrip.  It  is  estimated  that  the  project  is  one-half 
completed. 

The  work  was  done  with  the  plant  belonging  to  the  Chattahoochee 
and  Flint  River  improvements,  and  comprised  cutting  overhanging 
timber,  removing  snags  and  logs,  blasting  out  cypress  stumps,  and 
widening  4he  slough  and  Cut-off  by  clearing  the  points  of  timtjer  and 
.dredging  them  on,  depositing  the  dredged  material  in  the  deep  holes 
or  upon  the  banks. 

During  the  fiscal  year  work  has  been  confined  to  the  maintenance  of 
the  improvement. 

Variation  of  the  water  level  is  from  0  to  30  feet  at  Chattahoochee 
River  bridge. 

This  river  is  navigable  throughout  its  entire  length  of  137  miles. 

As  the  country  bordering  on  the  Apalachicola  River  is  almost 
entirely  dependent  upon  the  river  for  the  transportation  of  its  sup- 
plies and  products,  this  improvement  is  essential  to  the  development 
of  this  section,  but  in  the  absence  of  any  basis  of  comparison  the  effect 
upon  freight  rates  can  not  be  determined. 

The  commerce  of  the  river  consists  chiefly  of  cotton,  naval  stores, 
general  merchandise,  saw  logs,  and  timber  for  export,  and  is  so  com- 
bined with  that  of  the  Chattahoochee,  Flint,  and  upper  Chipola 
rivers  that  a  separation  is  impossible.  The  commerce  of  all  these 
streams  amounted  to  about  $4,000,000  in  1809,  about  $4,777,000  in 
1900,  about  $11,000,000  in  1901,  about  $11,500,000  in  1902,  about 
$13,324,000  in  1903,  about  $10,990,000  in  1904,  and  about  $11,065,500 
in  1905.  For  detailed  statistics,  see  reports  on  Flint  and  Chipola 
rivers. 

By  the  terms  of  the  river  and  harbor  act  approved  March  3,  1905, 
the  upper  Chipola  River  from  Marianna  to  its  mouth  was  included 
in  this  improvement,  and  will  hereafter  be  reported  under  this  head ; 
no  expenditures  were  made  upon  this  river  during  the  fiscal  year. 

(b)  Upper  Chipola  Rioer,  Florida,  from  Marianna  to  its  mmith. — 
The  river  from  Marianna  to  tlie  head  of  the  Dead  Lakes  has  a  general 
low-water  depth  of  5  feet  and  width  varying  from  60  to  200  feet,  but 
is  greatly  obstructed  by  rock  shoals,  snags,  and  overhanging  trees. 
Three  bridges  also  form  obstructions,  their  headways  above  low  water 
being  17,  16,  and  15  feet,  respectively. 

At  Look  and  Tremble  shoal,  about  45  miles  above  the  Dead 
Lakes,  there  is  a  fall  of  5  feet  in  40  over  rock  bottom.  Between  this 
shoal  and  the  Dead  Lakes  there  is  a  long,  flat  mud  bar,  at  Sister 
Tslands,  over  which  but  2  feet  can  be  carried  at  low  water.  The  chan- 
nel through  the  Dead  Lakes,  which  is  considered  part  of  this  improve- 
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ment,  has  plenty  of  water,  but  is  obstructed  by  snags  and  large  cypress 
stumps  and  trees. 

The  approved  project,  adopted  by  act  of  March  3, 1899,  provides  for 
clearing  a  low- water  channel  3  feet  deep  and  60  feet  wide  from  Mari- 
anna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000,  exclu- 
sive of  necessary  plant,  which  would  comprise  a  snag  boat,  drilling 
barge,  and  dump  scow.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899,  p.  1417.) 

The  amount  expended  to  June  30, 1905,  was  $7,000,  of  which  $5,000 
was  applied  to  the  river  above  Sister  Islands  and  $2,000  to  the  lower 
end  of  Dead  Lakes.  Snags,  logs,  and  overhanging  trees  were  re- 
moved, and  a  channel  blasted  through  the  rock  reefs  from  Marianna 
to  Look  and  Tremble  shoal.  Wine  dams  were  built  below  some 
of  the  shoals  to  raise  the  water  level  on  the  shoals,  and  below  Look 
and  Tremble  shoal,  down  as  far  as  Sister  Islands,  snags,  logs,  and 
overhanging  timber  were  removed  as  well  as  available  funds  per- 
mitted. From  the  lower  end  of  the  Dead  Lakes,  for  a  distance  of  7 
miles,  a  channel  60  feet  wide  was  cleared  of  obstructions  by  removing 
logs,  overhanging  trees,  cypress  stumps,  and  knees.  Very  little  ben- 
efit has  been  derived  from  the  expenditure  above  Look  and  Trem- 
ble shoal,  except  to  the  timber  industry,  but  the  work  done  below  the 
shoal  and  in  tne  Dead  Lakes  has  been  of  great  benefitj  as  there  are 
many  turpentine  stills  below  this  shoal,  giving  a  considerable  com- 
merce on  this  portion  of  the  river,  and  in  the  Dead  Lakes  a  large 
commerce  in  towing  logs. 

The  variation  of  the  water  level  is  0  to  14  feet. 

Two  feet  is  the  maximum  depth  at  low  water  over  the  shoalest  part 
of  the  river  below  the  shoal  Look  and  Tremble.  The  actual  head  of 
navigation  at  low  water  is  Sister  Islands,  35  miles  above  the  foot 
of  the  Dead  Lakes. 

The  river  is  still  obstructed  by  shoals  at  Sister  Islands,  Look  and 
Tremble  shoal,  and  at  numerous  points  above,  as  well  as  by  the 
bridges  mentioned.  The  channel  below  Sister  Islands  is  much  ob- 
structed by  snags  and  logs,  and  this  same  condition  exists  in  the 
channel  through  the  Dead  Lakes,  except  where  improved  at  the 
lower  end. 

The  commerce  of  this  stream  consists  princii)ally  of  naval  stores, 
round  and  square  timber,  lumber,  and  other  miscellaneous  freights, 
the  estimated  value  of  which  was,  on  June  30, 1905,  $408,500. 

The  section  of  the  countiy  through  which  this  stream  flows  is 
heavily  timbered  with  long  leaf  yellow  pine  and  cypress,  which  is 
now  iJeing  rafted  down  this  stream  in  large  quantities.  The  total 
amount  of  this  traffic  is  reported  as  10,000,000  feet  B.  M.,  and  is 
included  in  the  valuation  of  timber  and  lumber  exports  for  Apalachi- 
cola  Bay  and  Carrabelle  Harbor,  Florida. 

July  1,  1904,  balance  unexiiended |3, 750. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     12, 000. 00 

15,  750. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 

of    improvement 3, 750. 00 

July  1,  1906,  balance  unexpended 12,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 42,000.00 

(See  Appendix  Q  3.) 
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4.  Flint  River,  Georgia. — Originally  this  river  was  navi^ble  at 
low  water  from  its  mouth  to  Bainbridge,  a  distance  of  36  miles,  for 
boats  drawing  3  feet,  but  the  channel  was  narrow,  crooked,  and 
greatly  obstructed  by  logs,  snags,  and  overhanging  trees.  Above 
Bainbridge  the  channel  was  so  obstructed  by  rock  shoals,  loose  rock, 
and  bowlders  that  there  was  no  navigation  except  on  a  rise  of  5  feet, 
when  steamboats  could  run  to  Albany,  105  miles  above  the  mouth. 
Above  Albany  to  Montezuma,  182  miles  from  the  mouth,  the  channel 
was  so  obstructed  by  sand  and  rock  shoals,  bowlders,  snags,  logs,  and 
overhanging  trees  that  the  river  was  not  navigable  at  a  low-water 
.stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany, 
Ga.,  at  an  estimated  cost  of  $184,862. 

This  project  was  extended  in  1870  to  give  a  channel  for  light-draft 
f-teamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  an  addi- 
tional cost  of  $15,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1905,  was  $234,710.99.  As  a  result  of  the  work  done  the 
river  is  now  navigable  throughout  the  year  from  Albany  down  to 
Newton,  33^^  miles,  and  from  Bainbridge  \o  the  mouth,  36  miles,  there 
being  a  good  channel,  with  3  feet  available  at  low  water,  throughout 
these  sections. 

Between  Bainbridge  and  Newton,  35f  miles,  the  river  is  navigable 
for  light-draft  boats  only,  and  the  channel  is  narrow  and  still  much 
obstructed  by  bowlders  and  rock  reefs.  Considerable  work  has  been 
done  between  these  points,  and  operations  for  the  next  few  years 
will  be  confined  to  this  portion  of  the  river.  When  the  improvement 
of  this  section  has  been  completed  the  river  will  be  open  to  naviga- 
tion at  low  water  from  its  mouth  to  Albany,  Ga. 

The  section  between  Albany  and  Montezuma,  77  miles,  is  still  much 
obstructed,  although  it  has  been  rejieatedly  cleared  of  snags  and  simi- 
lar obstructions,  in  accordance  with  the  project.  As  there  is  no 
navigation  on  this  part  of  the  river,  it  is  recommended  that  no  further 
work  be  done  on  this  section  until  the  improvement  of  the  section 
between  Bainbridge  and  Newton  renders  work  already  done  fully 
available. 

A  large  amount  of  work  was  done  on  the  river  during  the  past 
fiscal  year  between  Albanv  and  Newton,  completing  this  part  or  the 
channel  to  a  width  of  60  feet  and  an  available  depth  of  3  feet. 

The  water  level  varies  from  0  to  40  feet. 

During  ordinary  low  water  Albany,  Ga.,  is  the  head  of  navigation, 
but  in  periods  of  extreme  low  water,  such  as  occurred  during  the  fall 
of  1904,  interruptions  occur  in  the  section  between  Bainbridge  and 
Newton. 

The  commerce  consists  principally  of  cotton,  naval  stores,  pro- 
visions, general  merchandise,  saw  logs,  and  timber  for  export.  Sev- 
eral very  large  sawmills  are  located  at  Bainbridge,  but  no  record  of 
the  amount  of  lumber  manufactured  is  kept,  as  shipments  are  made 
bv  rail.  A  large  part  of  the  saw  logs  used  by  these  mills  comes  down 
t&e  river. 
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To  make  the  improvement  below  Albany  fully  available  it  will  be 
necessary  to  widen  the  channel  in  many  places  between  Bainbridge 
and  Newton  and  to  remove  many  obstructions  to  secure  the  width  of 
60  feet  and  the  depth  of  3  feet  now  available  in  the  section  above. 
This  work  is  largely  permanent  rock  work,  and  its  completion  will 
greatly  benefit  the  section  of  country  between  Albany  and  the  mouth 
of  the  river.  There  are  many  turpentine  stills  in  operation  on  the 
river  which  depend  upon  the  water  transportation  for  their  products 
and  supplies. 

The  commerce  of  the  lower  part  .of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  and  Apalachicola  rivers  that  it  is  impossi- 
ble to  give  a  statement  in  regard  to  it.  The  commerce  of  that  part 
below  Albany  down  as  far  as  the  improvement  has  been  carried  is 
estimated  to  "be  30,792  tons,  valued  at  $1,539,600,  for  the  past  fiscal 
year. 

July  1,  1904,  balance  unexpended |6, 558.  66 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     20, 000. 00 

26, 55a  60 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement fi,  000. 00 

For  maintenance  of  improvement 1, 269. 65 

5, 269. 65 

July  1,  1905,  balance  unexpended 21,289.01 

July  1,  1905,  outstanding  liabilities 1, 195. 47 

July  1, 1905,  balance  available 20, 093. 54 

Amount  (estimated)  required  for  completion  of  existing  project 73, 000. 00 

(See  Appendix  Q  4.) 

5.  Chattahoochee  River,  Georgia  and  Alabama,  below  Columbus. — 
Columbus,  Ga.,  is  223  miles  above  the  junction  of  this  river  with  the 
Flint  and  360  miles  above  the  mouth  of  the  Apalachicola  River, 
formed  by  the  confluence  of  the  Chattahoochee  and  Flint.  Originally 
boats  were  always  able  to  reach  Columbus ;  but  navigation  was  dim- 
cult  and  dangerous  by  day  and  impossible  by  night,  owing  to  the 
large  accumulation  of  logs,  snags,  and  overhanging  trees  and  to  sand, 
rock,  and  marl  shoals  obstructing  the  channel. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  low- 
water  channel  100  feet  wide  and  4  reet  deep  from  Columbus,  Ga.,  to 
Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees,  cutting 
through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars  by 
works  of  contraction  and  shore  protection.  The  estimated  cost  of  this 
work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  139  miles,  was 
$145,247 ;  but  no  estimate  of  cost  for  that  part  between  Eufaula,  Ala., 
and  Columbus,  Ga.,  was  ever  made. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  was  $493,066.42,  largely  expended  in  mainte- 
nance, removing  the  annual  influx  of  obstructions  brought  in  from 
caving  banks. 

No  increased  depth  as  a  whole  has  been  gained ;  but  by  removing 
the  logs,  snags,  and  overhanging  trees  and  removing  the  sand,  gravel, 
marl,  and  rock  reefs  the  river  has  been  kept  open  to  navigation.  As 
nearly  all  the  land  along  the  banks  of  the  river  and  its  tributaries 
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has  been  gradually  cleared,  each  rainy  season  has  brought  increasinff 
quantities  of  sand  into  the  river,  filling  the  original  river  bed  with 
shifting  sand  and  gravel  bars  and  greatly  changing  its  regimen.  In 
fact,  this  stream  has  now  a  changeable  bed,  and  it  is  practically 
impossible  to  say  one  year  exactly  where  work  will  be  needed  the  next. 
Four  feet  draft  can  lie  carried  at  ordinary  low  water,  but  at  extreme 
low  water  scant  3  feet  is  the  maximum  draft  that  can  be  counted  upon. 

Below  Eufaula,  Ala.,  the  river  is  now  in  a  fair  condition,  with  an 
available  low-water  depth  of  3^  feet;  but  between  Eufaula  and 
Columbus  there  are  a  number  of  bars  and  isolated  obstructions  which 
cause  trouble,  particularly  at  extreme  low  water.  The  most  serious 
of  these  obstructions  was  a  series  of  sand  bars  formed  in  the  river 
from  the  wharves  at  Columbus,  Ga.,  down  to  Mary  Freemans  bar,  3 
miles  below,  which  made  it  impossible  for  steamboats  to  reach  Colum- 
bus, and  the  head  of  navigation  during  the  period  of  extreme  low 
water  was  therefore  Mary  Freemans  bar. 

During  the  past  fiscal  year  snags  and  other  obstructions  were 
removed  from  the  river  throughout  its  length,  the  system  of  jetties 
immediately  below  Columbus  was  extended  down  the  river  to  the 
Indian  Mound,  7  miles  belo^  Columbus,  and  channels  were  dredged 
at  the  wharf  at  Columbus,  at  Jennys  Island,  Abercrombies,  Wool- 
folks,  and  just  above,  Broken  Arrow,  Indian  Mound,  Snake  shoals, 
and  Chambers  Landing.  As  a  result  of  this  work  Columbus  has 
become  the  head  of  navigation,  and  boats  have  been  able  to  reach 
there  at  all  times,  except  in  the  fall  of  1904,  when  the  unusual  drought 
and  unprecedented  low  water  put  a  stop  to  all  navigation. 

A  large  number  of  other  sand  bars  and  shoals  between  Columbus, 
Ga.,  and  Eufaula,  Ala.,  still  need  improvement,  and  the  wing  dams 
and  training  walls  already  built  require  repairs  and  maintenance. 
In  addition,  the  annual  accumulations  of  snags  and  other  obstruc- 
tions must  be  removed  from  the  river  throughout  its  length. 

The  variation  of  the  water  level  is  from  0  to  47  feet  at  Columbus. 

The  commerce  of  this  stream  consists  of  cotton,  cotton  seed,  ferti- 
lizers, grain,  naval  stores,  provisions,  hardware,  and  general  merchan- 
dise, and  is  so  combined  with  that  of  the  Flint  and  Apalachicola 
rivers  that  a  separation  is  impossible.  It  is  given  under  the  report  of 
the  Flint  River  as  117,757  tons,  valued  at  $10,657,000. 

The  effect  of  the  improvement  has  been  to  give  to  Columbus  and  all 
other  points  on  the  river  water  rates,  or  a  material  reduction  over 
rates  to  all  rail  points,  but  the  exact  amount  of  reduction  can  not  be 
stated. 

July  1,  1904,  balance  unexpended $40,720.46 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_     75, 000. 00 

115, 720. 4« 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $10,000.00 

For  maintenance  of  improvement 35, 856. 10 

45,856.10 

July  1,  1905,  balance  unexpended 69,864.36 

July  1,  1906,  outstanding  liabilities 9,259.72 

July  1,  1905,  balance  available 60,804.64 

July  1,  1905,  amount  covered  by  uncompleted  contracts 947. 03 

(See  Appendix  Q  5.) 
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6.  Choctawhatchee  River,  Florida  and  Alabama. — The  Choctaw- 
hatchee  River  is  162  miles  long  from  Newton,  Ala.,  to  its  mouth,  in 
Choctawhatchee  Bay,  an  arm  oi  the  Gulf  of  Mexico. 

Originally  the  river  was  impassable  during  low  water  for  about  10 
miles  below  Newton,  due  to  marl  reefs  and  fisSi-trap  dams,  and  for  the 
remaining  152  miles  to  the  mouth  it  was  much  obstructed  by  snags, 
lo^,  overhanging  trees,  and  sand  and  gravel  bars. 

The  project  for  the  improvement,  as  amended  in  1890,  contemplates 
the  creation  of  a  low-water  navigable  channel  throughout,  by  remov- 
ing logs,  snags,  and  overhanging  trees,  by  excavating  rock  and  marl 
shoals,  and  by  contraction  works  and  shore  protection,  at  an  estimated 
cost  of  $112,832. 

The  amount  expended  on  this  river  under  the  existing  project  (i.  e., 
since  1874)  up  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was 
$166,690.02,  of  which  the  greater  part  has  been  expended  in  mainte- 
nance. 

The  following  results  have  been  accomplished : 

A  channel  40  feet  wide  and  3  feet  deep  has  been  blasted  through  the 
marl  shoals  for  a  distance  of  about  3  mues  from  a  point  about  8  miles 
below  Newton  to  the  lower  end  of  these  shoals  above  Pates  Landing. 
The  river  has  been  partially  cleared  of  snags  and  other  obstructions 
ffom  Pates  Landing  to  Geneva.  A  fairly  navigable  channel  3J  feet 
deep  at  low  water  was  secured  by  snagging  ana  works  of  regulation 
from  Geneva  to  Caryville,  but  is  again  much  obstructed.  The  re- 
mainder of  the  lower  river  has  repeatedly  been  cleared  of  obstruc- 
tions, but  is  at  present  much  obstructed,  except  the  section  below  the 
mouth  of  the  Holmes  River,  which  was  thoroughly  cleaned  out  during 
the  fiscal  year.  A  channel  60  feet  wide  and  5J  feet  deep  at  mean  low 
water  was  dredged  through  the  bar  at  the  month  of  the  river  (Cvpress 
Top). 

The  actual  head  of  navigation  at  low  water  on  June  30,  1905,  was 
the  mouth  of  the  Holmes  River,  33  miles  above  the  mouth  of  the  river. 
The  minimum  draft  that  could  be  carried  to  this  point  was  about  2^ 
feet,  but  the  draft  is  at  least  1  foot  greater,  except  at  Cow  Ford  bar, 
where  trouble  has  recently  developed. 

There  is  no  commerce  on  the  river  above  Geneva,  with  the  possible 
exception  of  a  small  movement  of  logs.  Below  Geneva  there  is  a 
large  commerce  in  logs  and  hewn  timber,  and  four  steamers  ply  be- 
tween Pensacola  and  Vernon  on  the  Holmes  River. 

Below  Geneva  the  channel  should  be  kept  free  from  obstructions, 
Cow  Ford  bar  should  be  improved,  and  the  channel  across  the  bar  at 
the  mouth  of  the  river  (Cvpress  Top)  should  be  further  deepened  to 
enable  tugs  to  handle  the  timl)er  brought  down,  and  future  appropria- 
tions should  be  applied  to  this  work. 

The  commerce  on  this  stream  is  mainly  saw  logs,  timber,  naval 
stores,  and  general  merchandise. 
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July  1,  1904,  balance  unexpended 13,270.70 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 

13,270.70 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 3,960.72 

July  1,  1905,  balance  unexpended ^ 9,309.98 

July  1,  1905,  outstanding  liabilities 559.52 

July  1,  1905,  balance  available 8, 750. 46 

(See  Appendix  Q  6.) 

7.  Holmes  River,  Florida,  from  Vernon  to  its  mouth. — Holmes 
River  empties  into  the  Choctawhatchee  River  about  40  miles  above 
the  mouth  of  the  latter.  It  is  a  wide  and  deep  stream  to  the  town  of 
Vernon,  25  miles  above  its  mouth,  but  was  originally  obstructed  by 
sunken  logs,  fallen  timber,  and  overhanging  trees,  and  was  only  avail- 
able for  navigation  by  small  sailing  craft  and  barges,  which  occasion- 
ally made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides 
for  mating  a  navigable  channel  by  removing  logs  and  snags  from  the 
river  and  overhanging  trees  from  its  banks  from  the  mouth  up  to  the 
town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1905,  was  $12,468.82,  of  which 
$10,308.02  was  upon  Holmes  River  and  $2,160.80  upon  Lagrange 
I5ayou. 

Prior  to  June  30,  1902,  the  channel  was  cleared  of  all  obstructions 
that  were  then  found  and  made  available  for  the  small  craft  that 
then*  used  the  stream.  A  considerable  trade  having  sprung  up  on 
this  river,  work  was  resumed  during  the  fall  of  1903  and  tne  river 
cleared  of  obstructions  from  Vernon  to  its  mouth. 

During  the  fiscal  year  an  allotment  of  $2,000  was  made  from  the 
appropriation  in  river  and  harbor  act  of  April  28,  1904,  and  with 
these  funds  the  river  was  again  thoroughly  cleared  of  all  obstructions 
from  Vernon  to  its  mouth. 

The  importance  of  this  improvement  has  increased  greatly  in  the 
last  few  years,  and  four  steamers  are  now  engaged  in  the  large  and 
growing  trade  between  Vernon  and  Pensacola. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  mi.scellaneous  articles,  the  value  of  which  has 
grown  from  practically  nothing  in  1902  to  $500,000  in  1905. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    %%  000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 2,000.00 

4,000.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    Improvement 2, 468. 82 

.Tuly  1,  1905,  balance  unexpended 1.531.18 

July  1,  1905,  outstanding  liabilities 664.02 

July  1,  1905,  balance  available 867. 16 

(See  Appendix  Q  7.) 

8.  Blackwater  River,  Florida. — The  original  project  for  this  im- 
provement was  adopted  March  3,  1899,  and  provided  for  securing  a 
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channel  9  feet  deep  from  Milton,  Fla.,  to  Pensacola,  at  an  estimated 
cost  of  $20,000.    Under  this  project  $5,000  was  expended,  and  a. 
channel  of  the  required  depth  secured  in  the  river  proper. 

TTie  river  and  harbor  act  of  March  3,  1905,  contains  the  following 
provision : 

Improving  Blackwater  and  Upper  East  bays  and  Blackwater  River,  Florida, 
from  Milton  to  tbe  month.  In  accordance  with  the  report  snbmltted  in  House 
Document  Numbered  One  hundred  and  ninety-three,  Flftj'-elghth  Congress,  sec- 
ond session,  ten  thousand  dollars. 

This  in  effect  provides  for  the  completion  of  the  original  project, 
fixing  the  width  of  the  channel  at  1()0  feet  No  work  has  yet  been 
done  under  thb  appropriation. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  on  June  30,  1905,  was  7  feet.  The  usual  variation 
of  water  surface  is  2  feet.  The  head  of  navigation  is  at  Milton,  about 
4  miles  above  the  mouth  of  the  river  proper. 

The  commerce  of  this  stream  consists  of  timber,  lumber,  sash  and 
doors,  wool,  and  other  products,  having  an  estimated  value  of 
$800,000  per  annum.  The  dry  dock  at  Bagdad  and  marine  railway  at 
Milton  both  do  a  large  business,  which  would  be  materially  increased 
by  the  completion  of  the  project. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1805.  |10, 000.  00 
July  1,  1906,  balance  unexpended :. 10,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 3,000.00 

(See  Appendix  Q  8.) 

9.  Harbor  at  Pensacola,  Fla. — ^The  available  depth  across  the 
inner  bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  tny  work 
of  improvement,  was  19.5  feet,  the  width  of  the  channel  being  con- 
tracted hv  the  encroachment  of  the  Middle  Ground  shoal  to  the  south- 
ward. The  harbor  entrance  and  channel  way  were  also  obstructed 
by  wrecks,  and  the  western  shore  line  in  the  vicinity  of  Fort  McRee 
was  cutting  away  rapidly,  almost  the  whole  of  the  old  Fort  McRee 
washing  away  before  the  erosion  was  stopped. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks; 
that  of  1878  called  for  the  removal  of  these  wrecks  and  for  making 
a  survey  to  determine  further  recommendations  for  improvement. 
The  project  of  1881  provided  for  dredging  a  channel  300  feet  wide 
and  24  feet  deep  at  mean  low  water  for  the  temporary  relief  of  navi- 
^tion,  and  also  for  protecting  the  shore  line  near  Fort  McRee  with  a 
view  to  preventing  further  injurious  changes.  Dredging  under  this 
project  was  carried  on  at  various  times  between  1881  and  1893,  and 
at  tne  close  of  the  dredging  operations  in  August,  1893,  the  available 
channel  was  225  feet  wide  and  24  feet  deep  at  mean  low  water.  Two 
groins,  one  360  feet  and  the  other  220  feet  long,  w^ere  completed  in 
1890  and  still  serve  to  hold  the  shore  line  near  Fort  McRee. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging,  if 
necessary.  In  1895  a  second  special  Board  of  Engineers  recom- 
mended that  no  change  be  made  in  the  project  of  1891,  but  that  dredg- 
ing be  tried,  using  one  of  the  hydraulic  dredges  belonging  to  the 
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United  States  to  open  up  a  channel  26  feet  deep  at  mean  low  water 
and  as  wide  as  practicalble  on  the  line  of  deepest  water  across  the 
Caucus  shoal  and  approximately  on  the  line  of  the  axis  of  the  jettied 
channel  proposed  by  the  Board  of  Engineers  in  1891.  In  December, 
1895,  this  channel  waS"  opened  by  the  U.  S.  dredge  Gedney  to  a  width 
of  120  f eei^  and  depth  of  24  feet  at  mean  low  water.  It  has  a  length 
of  about  10,000  feet  across  Caucus  shoal  and  is  now  known  as  the 
Caucus  channel. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  providing  for  the 
expenditure  of  all  funds  available  in  continuing  the  work  of  dredging 
across  the  Caucus  shoal  and  for  building  a  dredge  and  opening  the 
channel  across  the  Caucus  shoal  30  feet  deep  at  mean  low  water  to  a 
width  of  at  least  300  feet,  with  such  side  slopes  as  the  material  would 
assume,  if  sufficient  funds  were  made  available  by  Congress.  Until 
a  channel  should  be  opened  by  dredging  across  the  Caucus  shoal,  as 
above  proposed,  the  Board  recommended  that  the  construction  of  the 
jetties  for  its  maintenance  be  not  considered. 

The  river  and  harbor  act  of  March  3, 1899,  extended  this  project  to 
"  securing  a  channel  depth  of  30  feet  at  mean  low  water  from  the 
Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of 
Pensacola." 

With  balance  of  fimds  left  from  the  appropriation  of  March  3, 

1899,  and  an  allotment  of  $5,000  from  the  emergency  act  of  June  6, 

1900,  184,753.8  cubic  yards  of  material  was  removed  during  the  fiscal 
year  ending  June  30,  1902,  by  the  U.  S.  dredge  Comstock,  loaned 
from  the  Galveston  district.  This  work  restored  the  30-foot  depth 
for  a 'width  of  100  feet  throughout  the  center  of  the  channel,  and  for 
an  additional  width  of  100  feet  a  depth  of  28  feet  was  obtained. 

The  amount  expended  on  these  projects  to  June  30,  1905,  was 
$725,956.94.  The  work  done  comprises  the  removal  of  the  wrecks 
obstructing  the  channel,  dredging  a  large  amount  of  material  from 
the  inner  bar,  opening  and  redredging  a  30- foot,  channel  across  the 
Caucus  shoal,  and  the  protection  of  the  shore  line,  by  the  construction 
of  two  groins  near  old  Fort  McRee,  from  erosion,  which  are  still  in 
good  condition. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$220,000,  of  which  $150,000  might  be  used  in  constructing  a  seagoing 
suction  dredge.  This  dredge  is  now  building  under  the  direction  or 
Maj.  J.  C.  Sanford,  Corps  of  Engineers,  ana  details  of  operation  are 
given  in  Appendix  H  7,  herewith.  The  same  act  modified  the  proj- 
ect, which  now  involves  dredging  a  channel  30  feet  deep  and  500  feet 
wide  from  the  Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the 
city  of  Pensacola.  There  is  no  approved  estimate  of  the  cost  of  this 
project.  Under  this  amended  project  there  has  been  expended  for 
maintenance  of  improvement  $27,764.41  and  for  dredge  construction 
$140,691.17. 

After  dredging  was  suspended  in  1902  the  channel  shoaled  gradu- 
ally until  the  available  depth  at  mean  low  water  was  about  26.5  feet, 
with  an  available  width  or  less  than  100  feet.  As  relief  was  urgently 
needed,  the  U.  S.  dredge  Winyah  Bay  was  borrowed  from  the 
Charleston  district,  and  worked  upon  the  channel  from  August  10, 
1904,  to  February  14,  1905.  She  removed  a  total  of  200,108  cubic 
yards,  restoring  the  chaimel  to  a  depth  of  30  feet  at  mean  low  water 
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for  a  width  of  150  feet.  The  maximum  draft  that  could  be  carried 
over  the  improvement  at  mean  low  water  June  30, 1905,  was  29.2  feet, 
this  limiting  depth  being  confined  to  a  short  shoal  at  the  outer  end. 
In  general  the  channel  is  in  excellent  condition,  and  no  further  work 
will  be  required  until  the  dredge  Caucus,  now  nearing  completion,  is 
available. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  ending 
June  30,  1903,  the  foreign  exports  were  reported  ae  $13,741,540,  no 
record  of  the  coastwise  exports  being  availfuble ;  in  1904,  as  $15,893,- 
456,  and  in  1905  exports  as  $15,295^067  and  imports  as  $985,840. 

The  completion  of  the  project  will  give  greatly  increased  facilities 
to  the  large  commerce  of  Pensacola,.but  will  not  materially  affect 
freight  rates. 

July  1, 1904,  balance  unexpended $127,337.49 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1906.  100, 000. 00 

227, 337. 49 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $50,182.28 

For  maintenance  of  improvement 25, 610. 79 

«  75,  793.  07 

July  1,  1905,  balance  unexpended 151.544.42 

July  1,  1905,  outstanding  liabilities 620,438.71 

July  1, 1905,  balance  available 131, 105.  71 

July  1,  1905,  amount  covered  by  uncompleted  contracts c  15, 000. 00 

(See  Appendix  Q  9.) 

10.  Escambia  and  Conecuh  rivers,  Florida  and  Alabama. — These 
two  names  apply  to  one  and  the  same  stream,  which  flows  through  a 
heavily  timbered  country  in  southern  Alabama  and  western  Florida 
into  Escambia  Bay,  an  arm  of  Pensacola  Bay.  The  timber  from  this 
district  is  brought  down  the  river  and  forms  a  large  part  of  all  that 
is  exported  from  Pensacola.  Originally  the  river  was  much  ob- 
structed by  snag,  marl  reefs,  and  sand  bars,  and  a  bar  prevented  the 
entrance  of  tugs  to  the  mouth  of  the  river,  where  the  rafts  are  made 
ready  to  be  towed  to  Pensacola,  and  seriously  interfered  with  navi- 
gation. 

The  first  appropriation  for  the  improvement  of  this  river  was  made 
in  1833,  and  prior  to  the  adoption  of  the  present  project  $5,000  was 
expended  in  removing  obstructions.  A  suosequent  appropriation  of 
$5,500,  made  in  1836,  was  returned  to  the  surplus  fund  in  1838.  No 
further  appropriations  were  made  until  1880. 

The  present  project,  adopted  June  14,  1880,  is  based  upon  reports 
of  the  examinations  and  surveys  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  pages  843-852,  and  provides  for  the 
improvement  of  the  river  from  its  mouth  to  Indian  Creek,  Alabama, 
an  estimated  distance  of  293  miles,  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  by  excavating  rock  shoals,  by  works  of  contraction 
and  shore  protectionfand  by  dredging  a  channel  150  feet  wide  and 
5^  feet  deep  at  mean  low  water  through  the  bar  at  the  mouth,  all  at 
an  estimate  cost  of  $87,430. 


0  Includes  $50,182.28  on  account  of  construction  of  dredge  Caucus. 
*  Includes  $16,104.16  on  account  of  constmctlon  of  dredge  Caucu*. 
«On  account  of  construction  of  dredge  Oauoua. 
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The  amount  expended  to  June  30, 1906,  was  $104,884.51,  largely  for 
maintenance.  Tnese  expenditures  kept  the  river  fairly  frro  from 
sna^  and  opened  the  channel  across  the  bar  at  the  mouth  from  time 
to  tmie,  and  has  greatly  facilitated  the  rafting  and  towing  of  timber; 
but,  due  to  lack  of  funds  in  recent  years,  the  river,  which  in  1900  was 
practically  free  from  obstructions,  has  again  become  so  much  ob- 
structed as  to  seriously  interfere  with  the  rafting  of  timber  at  low- 
water  stages.  The  channel  across  the  bar  has  shoaled  also,  inter- 
fering wim  the  movements  of  the  towboats  for  the  rafts.  Snagging 
operations  were  resumed  April  4,  1905,  at  Pine  Barren,  and  will  be 
continued  throughout  the  coming  season.  Fimds  should  be  provided 
for  operating  the  snag  boat  continuously  throughout  the  low-water 
season  and  for  redredging  the  channel  across  the  bar  at  the  mouth  of 
the  river. 

The  commerce  of  this  stream  is  mainly  in  timber,  lumber,  and  saw 
logs. 

July  1,  1904,  balance  unexpended $759.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.     10, 000. 00 

10, 759. 30 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 643. 81 

July  1,  1905,  Imlance  unexpended 9,115.49 

July  1,  1905,  outstanding  liabilities 812.00 

July  1,  1905,  balance  available 8, 303. 49 

(See  Appendix  Q  10.) 

11.  Alabama  River,  Alabama. — This  river  is  formed  ^  the  junc- 
tion of  the  Coosa  and  the  Tallapoosa,  11  miles  below  Wetumka,  on 
the  Coosa  River,  and  from  this  junction  to  its  junction  with  the  Tom- 
bigbee  to  form  the  Mobile  it  constitutes  a  312-mile  link  in  a  waterway 
815  miles  long,  from  the  Oostenaula  and  Coosawattee  rivers,  Greorgia, 
to  the  Gulf  of  Mexico. 

The  river  was  originally  so  obstructed  by  logs,  snags,  and  overhang- 
ing trees,  and  shoals,  many  with  depths  of  but  2.5  feet,  that  during 
the  low-water  season  mivigation  was  practically  by  day  only.  Ijong 
detentions  were  frequent  at  many  of  the  shoals  below  Selma,  and 
when  the  water  was  unusually  low  traffic  was  suspended  between 
Selma  and  Montgomery  for  three  or  four  months  in  the  year. 

The  original  project,  adopted  in  1878,  for  the  improvement  of  this 
stream  (see  Report  of  the  Chief  of  Engineers  for  1876,  Part  1,  p.  498) 
provided  for  securing  a  low-water  channel  4  feet  deep  and  200  feet 
wide  by  removing  snags,  logs,  and  overhanging  trees,  by  constructing 
works  of  regulation,  and  by  dredging,  all  at  an  estimated  cost  of 
§229,741.  On  this  project  $185,000  was  expended,  principally  in 
snagging  operations  and  the  construction  of  works  of  contraction. 
These  expenditures  greatly  improved  the  condition  of  the  channel, 
freeing  it  from  obstructions,  and  secured  a  low-water  depth  of  4J  feet 
to  5  feet.  • 

In  1891  the  original  project  was  amended  to  provide  for  a  low- 
water  channel  6  feet  deep,  which  was  to  be  secured  in  the  same  gen- 
eral way  as  contemplatea  in  the  original  project,  and  the  estimated 
cost  was  placed  at  $386,251,  provided  that  at  least  $100,000  should  be 
appropriation  annually,  and  $10,000  a  year  thereafter  for  maintenance. 
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Upon  this  project  there  has  been  expended  to  June  30,  1905, 
$234,400.10,  but  at  no  time  since  the  adoption  of  the  project  have  the 
appropriations  been  sufficient  to  do  much  more  than  maintain  the 
channel,  and  in  the  last  few  years  the  channel  has  been  deteriorating, 
as  the  funds  available  have  been  insufficient  to  maintain  the  contrac- 
tion works  already  constructed,  and  work  on  the  river  has  been  con- 
fined to  the  operation  of  the  snag  boat. 

On  June  30,  1904,  the  maximum  draft  that  could  be  carried  to 
Montgomery  was  less  than  3  feet.  The  actual  head  of  navigation  is 
Wetumka,  on  the  Coosa  River. 

The  river  and  harbor  act  approved  March  3,  1905,  contemplates 
securing  a  continuous  channel  not  less  than  4  feet  deep  in  the  Ala- 
bama River  by  open-channel  work,  and  calls  for  a  preliminary  exami- 
nation with  a  view  of  securing  this  channel  from  the  mouth  to  Mont- 
gomery and  from  Montgomery  to  Wetumka. 

As  the  benefits  to  be  derived  from  the  improvement  of  the  Alabama 
River  are  very  great,  funds  should  bo  provided  for  the  vigorous  prose- 
cution of  work  whether  a  new  project  is  adopted  or  not,  and  as  the 
most  important  work  under  the  project  to  secure  a  channel  6  feet  deep 
will  be  the  dredging,  the  small  dipper  dredge  belonging  to  the  im- 
provement should  be  kept  at  work  and  a  suitable  hydraulic  dredge 
should  be  constructed.  Works  of  regulation  should  be  maintain^ 
and  new  works  constructed  in  connection  with  the  dredged  channel. 

Variation  of  the  water  level  is  from  0  to  59  feet  at  Montgomery, 

Ala. 

The  commerce  of  this  stream  is  important,  consisting  principally 
of  cotton,  cotton  seed,  fertilizer,  grain,  lumber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freight  of  all  descrip- 
tions, estimated  for  the  past  fiscal  year  as  127,250  tons,  valued  at 
$12,907,500.  This,  however,  is  but  a  small  part  of  the  freight  move- 
ment that  is  affected  by  the  improvement,  for  the  actual  shipments 
bj  water  have  been  relatively  small.  The  rates  quoted  on  the  first 
SIX  classes  of  through  freight  from  the  east  to  Montgomery,  via  sea 
and  river,  average  12  cents  per  hundred  lower  than  the  correspond- 
ing all-rail  rates ;  therefore,  with  the  river  improved  for  continuous 
navigation,  it  is  estimated  that  100,000  tons  of  the  present  freight 
movement  would  either  go  by  river,  or  at  river  rates,  and  the  result- 
ing saving  would  be  enormous.  In  addition,  improved  facilities 
would  render  possible  an  actual  reduction  in  rates  on  freight  now 
carried  by  river. 

July  1,  1904,  balance  unexpended fS,447.Xi 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 190i5-  100, 000. 00 

108, 447. 33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 8, 847. 43 

July  1,  1905,  balance  unexpended 99,599.90 

July  1,  1905,  outstanding  liabilities 16,032.71 

July  1, 1905,  balance  available 83, 567. 19 

July  1,  19(K5,  amount  covered  by  uncompleted  contracts 13,  777. 69 

(See  Appendix  Q  11.) 
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in.  Coosa,  Oostenaula,  and  Coosawattee  rivers,  Georgia  and  Ala- 
bama.— ^The  Coosa  is  formed  at  Rome,  Ga.,  by  the  junction  of  the 
Oostenaula  and  Etowah  rivers,  which  have  their  sources  in  northern 
Georgia.  The  Oostenaula  is  formed  by  the  junction  of  the  Coosa- 
wattee  and  Connesauga  rivers,  56  miles  northwest  of  Rome.  The 
Oostenaula  above  Rome,  Ga.,  and  its  tributary,  the  Coosawattee,  are 
navigable  for  light-draft  boats  during  nine  months  of  the  year  for  a 
distance  of  about  105  miles,  but  the  Etowah  and  the  Connesauga 
are  not  navigable. 

The  Coosa  River  has  always  been  navigable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greenport,  Ala.,  an  estimated  distance  of  162 
miles,  and  this  part  of  the  river  is  of  such  a  character  as  to  make  its 
improvement  by  works  of  contraction  and  channel  excavation  entirely 
practicable. 

From  Greenport,  Ala.,  to  Wetumka,  Ala.,  a  distance  of  142  miles, 
locks  and  dams  are  required  in  conjunction  with  works  of  contraction 
and  channel  excavation  to  provide  for  navigation. 

From  Wetumka  to  the  junction  of  the  Tallapoosa  River  the  river 
is  navigable  at  all  seasons. 

The  ordinary  variation  of  the  water  surface  is,  at  Rome,  Ga.,  0  to 
30  feet;  at  Greenport,  Ala.,  0  to  15  feet;  at  Wetumka,  Ala.,  0  to  50 
feet. 

In  compliance  with  the  river  and  harbor  act  approved  June  13, 
1902,  a  survey  was  made  of  the  Coosa  River  from  Lock  4  to  Wetumka, 
Ala.,  and  an  examination  of  the  Coosa  and  Alabama  rivers  from 
Wetumka,  Ala.,  to  the  mouth  of  the  Alabama  River,  and  a  report 
has  been  submitted  upon  the  feasibility,  advisability,  and  probable 
cost  of  securing  a  6-foot  navigation  in  these  rivers  from  Gadsden, 
Ala.,  to  the  mouth  of  the  Alabama  River.  This  report  was  submitted 
to  Congress  and  printed  as  House  Document  No.  219,  Fifty-eighth 
Congres.s,  third  session. 

As  existing  data  in  reference  to  discharges,  slopes,  and  character 
of  lock  and  dam  foundations  are  very  meager,  additional  investiga- 
tion covering  these  and  other  points  should  be  carried  on  to  determine 
the  details  of  any  extensive  improvements  undertaken  in  future. 

(a)  Coosa  River  hetrceen  Rome,  Ga.,  and  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge. — The  original  project  for  the  improve- 
ment of  the  Coosa  River  contemplated  the  opening  of  a  continuous 
water  route  of  transportation  from  the  Mississippi  River  to  the 
Atlantic  Ocean  by  way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamaha  rivers,  with  canals  from  the  Tennessee  to 
the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  This  was  des- 
ignated as  the  "southern  route."  The  low-water  depth  and  width 
of  the  channel  proposed  can  not  be  stated  from  the  records  at  hand. 

Various  examinations  and  estimates  for  the  improvement  of  parts 
of  this  section  of  river  have  been  made  from  time  to  time  up  to  the 
adoption  of  the  existing  project,  September  19,  1890.  This  project, 
as  modified  by  act  of  (S)ngress  of  July  13,  1892,  formed  a  part  of  a 
plan  submitted  in  1875  for  a  proposed  waterway  from  the  Mississippi 
to  the  Atlantic  via  the  Tennessee  River,  and  provides  for  a  crib  and 
timber  lock  200  by  32  feet  and  a  3-foot  lift,  with  excavation  for  a 
i-ioot  channel  between  Rome,  Ga.,  and  Wills  Creek  in  Alabama,  at 
a  total  estimated  cost  of  $180,000 ;  for  three  locks  between  Greenport 
and  Lock  4  (Whisenant  and  Ten  Island  shoals),  210  feet  long,  40 
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feet  wide,  and  an  extreme  low-water  depth  of  4  feet  on  miter  sills, 
toother  with  a  3-foot  channel  between  Locks  1  and  3,  at  a  total 
estimated  cost,  including  accessory  dams  and  dikes,  of  $155,616.23; 
for  five  locks  and  dams  irom  and  including  Lock  4  to  the  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  bridge,  the  locks  to  have  an 
available  length  of  280  feet,  width  of  52  feet,  and  an  extreme  low- 
water  depth  of  6  feet  over  the  miter  sills,  together  with  a  connecting 
channel  100  feet  wide  and  4  feet  deep  at  extreme  low  water,  at  a  total 
estimated  cost  of  $1,160,491,  or  at  a  total  cost  for  the  entire  improve- 
ment of  $1,496,107.23. 

To  June  30,  1905,  there  has  been  expended  on  this  section  of  the 
Coosa  $1,027,826.09,  of  which  $504,126.09  has  been  expended  upon  the 
existing  project,  and  $523,700  prior  to  its  adoption.  The  work  ac- 
complished is  as  follows,  of  which  expenditures  about  10  per  cent 
has  been  for  maintenance : 

Locks  1,  2,  and  3,  Coosa  River,  commenced  prior  to  1890,  have  been 
completed.  They  are  situated,  respectivelv,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greenport,  Ala.,  and  nave  available  lengths  of 
175  feet  and  widths  of  40  feet. 

Lock  4  (26.89  miles  below  Greenport),  commenced  since  the  adop- 
tion of  larger  dimensions  above  mentioned,  has,  together  with  its  ap- 
purtenances, been  under  construction,  with  desultory  appropriations, 
since  1886,  but  is  still  incomplete. 

Channel  improvement  has  been  extended  as  far  down  as  Lock  4, 
and  navigation  is  now  possible  to  this  point  except  at  extreme  low 
water,  when  interruptions  occur  a  short  distance  above  Lock  4. 

During  the  past  Gacal  year  work  was  confined  to  maintenance  of 
the  channel  bd:ween  Rome,  Ga.,  and  Gadsden,  Ala.,  and  to  care  of 
the  large  amount  of  plant  on  hand. 

Even  if  it  be  decided  to  abandon  the  improvement  of  the  river  be- 
tween Wetumka  and  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road bridge  for  the  present.  Lock  4  should  be  completed,  as  the  old 
cofferdam  now  acting  as  the  west  abutment  of  Dam  4  is  in  bad  condi- 
tion and  extensive  repairs  will  be  required  in  the  near  future  to  pre- 
serve the  dam.  The  completion  of  the  lock  will  afford  a  passage  to 
the  rafts  which  must  at  present  be  run  over  the  dam,  frequently  in- 
juring it  seriously,  and  will  also  extend  navigation  to  the  railroad  at 
Riverside  during  the  greater  part  of  the  year. 

On  June  30,  1905,  the  maximum  draft  that  could  be  carried  at 
ordinary  low  water  between  Rome,  Ga.,  and  Lock  4  was  3  feet,  except 
at  Horseleg  shoals,  1^  miles  below  Rome,  over  which  but  2  feet  can 
be  carried  until  a  lock  is  constructed  at  this  point. 

The  commerce  of  this  portion  of  the  Coosa  consists  principally  of 
cotton,  cotton  seed,  fertilizer,  timber,  lumber,  staves,  grain,  and  mis- 
cellaneous articles. 

(6)  Coosa  River  between  Wetumka  and  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge. — On  account  of  the  numerous  rapids 
this  part  of  the  river  has  nevM*  been  navigable. 

The  original  project  for  the  improvement  of  this  section  of  the 
river,  adopted  September  19,  1890,  as  the  result  of  a  survey  made  in 
1889  and  modified  by  Congress  Julv  13,  1892,  contemplates  slack- 
water  navigation  and  provides  for  the  construction  of  23  locks  and 
dams  of  varving  lifts,  of  an  available  length  of  280  feet  and  width 
of  52  feet,  with  6  feet  over  the  miter  sills,  no  lift  of  lock  to  exceed  15 
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feet.  In  addition,  the  channel  is  to  be  cleared  of  various  rock  reef 
and  points,  so  as  to  give  a  least  depth  of  4  feet,  all  at  an  estimate* 
cost  of  $5,106,422.  Inere  has  been  expended  on  this  project  to  Jiin 
30,  1905,  $399,966.15,  of  which  about  2|  per  cent  has  been  for  main 
tenance,  which  has  resulted  in  the  construction  of  the  lowest  lock  o 
the  series,  known  as  No.  1,  excepting  the  dam  and  gates,  the  excava 
tion  of  the  channel  between  this  lock  and  the  one  next  above,  and  tin 
preparation  of  data  and  plans  for  additionl  locks  and  dam,  but  thesi 
data  are  still  incomplete.  As  yet  no  benefit  has  been  derived  from 
this  improvement,  and  its  value  is  entirely  dependent  on  the  comple- 
tion of  the  entire  system. 

(c)  Oostenaula  and  Coosawattee  rivers,  Georgia. — The  Oostenaula 
and  Coosawattee  rivers  have  their  sources  in  the  mountains  of  north- 
eastern Georgia  and  are  tributaries  of  the  Coosa. 

From  Rome  to  Carters  Mill  these  rivers  were  originally  obstructed 
by  gravel  bars,  rock  reefs,  snags,  and  overhanging  trees.  Exam- 
inations were  made  in  1872  and  1874,  and  the  original  project,  based 
up6n  them,  was  to  secure  3-foot  depth  of  channel  on  the  Oostenaula 
and  24  inches  of  water  on  the  Coosawattee  to  Carters  Mill  during  nine 
months  of  the  year,  at  an  estimated  cost  of  $28,208.50. 

There  was  expended  on  this  project  $25,500.61,  which  in  1881  had 
practically  completed  it  as  intended  and  no  work  had  been  done  upon 
either  river  since  that  time  until  1903. 

The  existing  project  is  that  part  of  the  river  and  harbor  act  ap- 
proved June  13, 1902,  applying  to  these  rivers,  as  follows: 

ImproTtng  Coosa  River.  Georgia  and  Alabama,  and  the  Ooatenanla  and  Cooea- 
wattee  rivers,  Georgia,  tbirty-flve  thousand  dollars,  of  which  amount  ten  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended  upon 
the  last-named  rivers.  ■ 

No  estimate  of  cost  other  than  that  quoted  from  the  river  and  har- 
bor act  above  was  made. 

When  this  project  was  adopted  the  rivers  were  obstructed  at  high 
water  by  numerous  closed  bridges  and  at  ordinary  stages  by  sunken 
logs,  trees,  and  snags;  by  overhanging  trees;  by  various  fish  traps, 
erected  under  the  laws  of  the  State  of  Georgia,  which  require  an 
opening  of  but  40  feet  to  permit  the  passage  of  ho&ta ;  by  the  remains 
of  two  or  three  old  milldams,  which  had  been  only  partially  removed, 
and  by  detached  masses  of  rock  lying  in  the  channel,  which  were 
especially  dangerous  in  the  short  turns. 

The  navigation  during  the  low-water  season  was  still  further  ob- 
structed by  a  number  of  gravel  bars  and  two  or  three  rock  bars  or 
reefs. 

There  has  been  expended  under  this  project  $7,155.80,  with  which 
a  channel  has  been  cleared  from  Rome  to  Carters  mill,  having  a  mini- 
mum width  of  30  feet  and  a  depth  of  2  feet,  but  on  June  30,  1905,  it 
had  again  become  much  obstructed  by  drift  and  overhanging  trees. 

No  work  was  done  during  the  fiscal  year,  and  as  the  commercial 
benefits  to  be  deriA'ed  from  the  improvement  are  very  small,  no  fur- 
ther appropriations  are  recommended  at  present. 

Carters,  on  the  Coosawattee,  about  105  miles  above  Rome,  is  the 
head  of  navigation  on  this  svstem  of  rivers,  and  small  steamboats  can 
reach  this  point  w^ith  a  draft  of  2  feet  at  ordinary  low  water. 
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Jnly  1,  1904,  balance  unexpended $18,  TOO.  47 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 25. 000. 00 

43,  790. 47 
June  30, 1905,  amount  expended  during  flscal  year,  for  maintenance 

of  Improvement 15, 607. 14 

July  1,  1905,  balance  unexpended 28,123.33 

July  1,  1906,  outstanding  liabilities 3,167.29 

July  1,  1905,  balance  available 24, 956. 04 

Amount  (estimated)  required  for  completion  of  existing  project 6, 059, 913. 00 

(See  Appendix  Q  12.) 

13.  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Georgia  and  Alabama. — Locks  1,  2,  and  3  were  opened 
to  navigation  June  30,  1890,  and  have  been  operated  continuously 
ever  since  except  during  such  periods  as  it  was  necessary  to  close  them 
for  repairs,  and  for  a  period  of  ten  days  in  February,  1895,  when  the 
canal  between  Locks  2  and  3  was  frozen  over. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1905,  was  $143,298.99. 

The  expenses  of  operating  and  care  of  Locks  1,  2,  and  3,  and  the 
improved  channel  as  far  down  as  Dam  4,  during  the  fiscal  year  have 
been  paid  faom  the  permanent  indefinite  appropriation  provided  by 
section  4  of  the  act  of  July  5,  1884.  These  expenses  amounted  to 
$8,442.57,  exclusive  of  liabilities  outstanding  on  June  30,  1905,  of 
$173.09. 

(See  Appendix  Q  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — The  schooner  Grace  Andrews  and  the  tug  Bishop,  sunk 
near  the  mouth  of  Carrabelle  River,  Florida,  having  been  reported 
as  obstructions  to  navigation,  were  removed  under  contract  after 
advertisement,  as  provided  by  law.  Amount  expended  during  the 
year  upon  this  work,  $1,750.20. 

(See  Appendix  Q  14.) 

8URVBY  OF  OOOSA  AND  ALABAMA  RTVERS,  GEORGIA  AND  ALABAMA,  MADE 
IN  COMPLIANCB  WITH  THE  RIVER  AND  HARBOR  ACT  APPROVED  JUNE 
13,  1902. 

Capt.  J.  B.  Cavanaugh,  Corps  of  Engineers,  submitted  reports 
dated  June  30  and  November  22,  1904,  on  survey  of  Coosa  and  Ala- 
bama rivers,  with  a  view  of  determining  the  advisability  of  securing 
6-foot  navigation  in  said  rivers  and  the  probable  expense  thereof, 
required  by  the  river  and  harbor  act  approved  Jime  13, 1902,  and  they 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law.  Improvement  of  these  streams  in  the  manner  indi- 
cated is  not  deemed  advisable.  The  reports  were  transmitted  to  Con- 
gress and  printed  in  House  Document  No.  219,  Fifty-eighth  Congress, 
uiird  session.     (See  also  Appendix  Q  15.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA 
AND  EASTERN  MISSISSIPPI. 

This  district  was  in  the  charge  of  Maj.  W.  E.  Craighillj  Corps  of 
Engineers.    Division  engineer,  Lieut.  Col.  H.  M.  Adams*  Corps  of 
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Engineers,  until  August  12,  1904,  and  Lieut.  Col.  Clinton  B,  Sears, 
Corps  of  Engineers,  since  that  date. 

1.  Mobile  Harbor,  Alabama. — This  channel  originally  had  mini- 
mum depths  of  5^  feet  through  Choctaw  Pass  and  8  feet  through  Dog 
River  bar,  the  available  draft  to  Mobile,  via.  Spanish  River,  being 
limited  to  the  latter  depth. 

The  improvement  of  the  chamiel  of  Mobile  Harbor  has  been  pro- 
gressive. Between  1826,  the  date  of  the  first  appropriation  for  this 
work,  and  1857  a  channel  10  feet  deep  was  dredged  through  the 
shoals  in  Mobile  Bay  up  to  the  city  of  Mobile.  Between  1870  and 
1876  this  depth  was  increased  to  13  feet,  the  channel  being  dredged 
to  a  width  of  300  feet  through  Ghoctaw  Pass  and  200  feet  through 
Dog  River  bar. 

El  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  and  appropriations  between  1878  and  1886  were  applied  to 
the  formation  of  a  channel  of  these  dimensions. 

In  the  river  and  harbor  act  of  August  11, 1888,  a  project  for  secur- 
ing a  channel  23  feet  deep  was  adopted,  this  project  bieing  modified 
by  the  river  and  harbor  act  of  September  19,  1890,  so  as  to  provide 
for  the  formation  of  a  channel  23  feet  deep  and  with  a  top  width  of 
280  feet  from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek, 
above  the  city  of  Mobile.  This  channel  was  completed  in  1896,  sub- 
sequent appropriations,  up  to  and  including  that  made  by  the  sundry 
civil  act  of  July  1,  1898,  having  been  applied  to  its  mainienance. 

The  total  amount  expended  on  these  projects  was  $3,648,630.60,  of 
which  about  $115,000  is  estimated  to  have  been  applied  to  mainte- 
nance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  lormation  of  a  channel  23  feet  deep  and  100  feet  wide  at 
bottom,  with  appropriate  slopes,  from  the  entrance  of  the  bay  to  the 
mouth  of  Chickasaw  Creek,  at  an  estimated  cost  of  $1,640,000,  and  the 
removal  of  sunken  obstructions  from  Mobile  Harbor  at  such  times  as 
the  latter  work  may  be  authorized.  This  project  was  adopted  by  the 
river  and  harbor  act  approved  March  3,  1899,  and  was  modified  by 
the  acts  of  June  13,  1902,  and  March  3,  1905. 

The  amount  expended  on  work  imder  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $1,098,559.94,  of 
which  amount  the  sum  of  $60,197.48  was  allotted  to  work  of  main- 
tenance. 

The  work  of  forming  a  23-foot  channel  in  Mobile  River  and  Bay 
under  the  existing  project  has  been  in  progress  since  1899,  under  two 
continuing  contracts,  during  the  progress  of  which  12,402,956  cubic 
yards  of  material,  scow  measurement,  has  been  removed  from  the 
channel.  At  the  close  of  operations  under  the  latter  of  these  con- 
tracts, on  November  11,  1903,  an  uninterrupted  channel  of  the  pro- 
jected depth,  23  feet,  and  with  a  width  varying  from  55  to  150  reet, 
existed  within  the  limits  of  the  project.  Portions  of  this  channel  have 
subsequently  shoaled.  The  work  of  removing  sunken  trees,  logs, 
timbers,  and  other  dangerous  obstructions  from  the  channel  of  Mo- 
bile Harbor  has  also  been  prosecuted  at  various  times  under  the  exist- 
ing project  when  such  operations  were  nece&sary. 

On  June  7, 1904,  an  allotment  of  $50,000  was  "made  from  the  appro- 
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priation  carried  by  the  river  and  harbor  act  of  April  28,  1904,  for  the 
purpose  of  maintaining  the  23- foot  channel  in  Mobile  Harbor. 

During  the  past  fiscal  year  the  following  work  has  been  accom- 
plished : 

(a)  Under  a  contract  dated  November  1^,  1904:,  the  work  of  main- 
taining the  Mobile  Harbor  channel  with  the  funds  allotted  from  the 
act  of  April  28,-1904,  was  commenced  January  6,  1905.  Dredging 
operations  under  this  contract  were  in  progress  until  June  6,  1906, 
when  work  was  completed.  In  this  interval  498,739  cubic  yards  of 
material,  scow  measurement,  was  removed  from  the  channel  of  Mobile 
River  and  Bay,  principally  below  the  Mobile  Bay  light-house, 
and  cuts  with  a  least  depth  or  23  feet,  a  width  of  about  55  feet,  and  an 
aggregate  length  of  43,798  feet  were  formed  through  shoal  stretches 
ofthe  channel. 

•  (b)  By  use  of  United  States  plant  and  hired  labor,  various  obstruc- 
tions in  the  ship  channel,  such  as  sunken  trees,  logs,  and  timbers,  were 
removed  between  December,  1904,  and  June,  1905,  thus  maintaining 
the  channel  in  a  safe  condition  for  navigation.  This  work  was  pros- 
ecuted under  the  funds  allotted  for  maintenance  work  in  Mobile 
Harbor  from  the  act  of  April  28,  1904,  and  from  the  general  appro- 
priation of  March  3, 1905. 

Expenditures  during  the  past  fiscal  year  have  resulted  in  increas- 
ing the  depth  of  the  channel  in  Mobile  Bay  about  1^  feet  through 
stretches  of  the  dredged  cut  which  had  recently  shoaled  and  in  mam- 
taining  the  channel  in  a  safe  condition  by  the  removal  of  sunken  logs 
and  timber. 

On  June  30,  1905,  the  minimum  low-water  depth  within  the  limits 
of  the  23-foot  project  was  about  22  feet,  the  present  low-water  draft, 
the  average  range  of  the  tide  being  1^  feet. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
?200,000  for  the  improvement  and  maintenance  of  Mobile  Harbor, 
and  authorized  the  work  of  undertaking  a  survey  of  the  Mobile 
Harbor  channel  for  the  purpose  of  submitting  an  estimate  of  the  cost 
of  "  dredging  and  deepening  the  said  channel  to  a  depth  of  twenty- 
seven  feet,  the  said  channel  to  have  a  clear  bottom  width  throughout 
of  one  hundred  feet,  with  appropriate  side  slopes." 

Under  the  approved  project  for  the  expenditure  of  the  appropria- 
tion of  March  3,  1905,  the  sum  of  $40,000  will  be  applied  to  works  of 
improvement,  while  the  balance  will  be  held  for  application  to  main- 
tenance work  as  the  latter  becomes  necessary.  The  survey  of  the 
channel  with  a  view  to  estimating  the  cost  oi  a  27-foot  project  was 
commenced  in  April,  1905,  and  is  still  in  progress. 

The  Mobile  River  is  navigable  for  vessels  of  about  14  feet  draft 
up  as  far  as  its  head,  which  is  about  45  miles  above  the  city  of 
Mobile. 

Detailed  information  with  reference  to  the  work  accomplished 
under  the  existing  project  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1901,  page  1810,  and  1904,  page  1803.  A 
reference  to  the  report  of  the  survey  upon  which  the  project  for 
Mobile  Harbor  is  based  is  printed  in  the  Annual  Report  or  the  Chief 
of  Engineers  for  1904,  page  324. 

The  imports  and  exports,  foreign  and  domestic,  for  1904,  aggre- 
gated 1,781,008  tons;  value,  $49,517,047.    Cotton,  lumber,  timber, 
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breadstuffs,  and  hog  products  are  the  principal  articles  of  export,  and 
bananas  and  sisal  grass  the  most  important  of  the  imports. 

The  eflFect  of  this  project  is  to  give  Mobile  an  average  reduction  of 
about  20  per  cent  on  rail  freight  rates  from  Atlantic  seaport  cities 
and  to  afford  direct  water  freight  rates  from  Mobile  to  foreign  ports. 

July  1,  1904,  balance  unexpended $64,789.64 

Amount  appropriated  by  rirer  and  harbor  act  approved  March  3, 1905.  200, 000.  00 
Received  from  sales  of  Government  property 8. 50 

264,798.14 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $10,766.79 

For  maintenance  of  Improvement 51, 565.  79 

62,332.58 

July  1,  1905,  balance  unexpended 202,465.56 

July  1,  1905.  outstanding  liabilities 1,  700.  00 

July  1,  1905,  balance  available 200,705.56 

Amount  (estimated)  required  for  completion  of  existing  project 560, 000. 00 

(See  Appendix  R  1.) 

2.  Mobile  bar,  Alabama. — The  channel  across  Mobile  bar,  which  is 
located  in  the  Gulf  of  Mexico  off  the  entrance  to  Mobile  Bay,  had  a 
depth  of  -23  feet  at  low  water  over  ample  width  before  any  work  of 
improvement  was  commenced.  This  depth  accommodated  all  the 
traffic  of  the  Mobile  Bay  ship  channel,  but  it  was  not  sufficient  to  per- 
mit of  the  utilization  of  the  deep  anchorage  in  lower  Mobile  Bay 
beyond  the  southern  limit  of  the  dredged  cut  leading  to  the  city  of 
Mobile. 

The  original  and  existing  project  for  this  improvement  was 
adopted  in  the  river  and  harbor  act  of  June  13, 1902,  and  provides  for 
the  formation  of  a  channel  30  feet  deep  at  low  water  and  300  feet  wide 
across  Mobile  bar,  at  an  estimated  cost  of  $91,250.  This  work  of 
improvement  formed  a  part  of  the  Mobile  Harbor  project  until  March 
3,  1905,  when  by  the  river  and  harbor  act  of  that  date  it  was  made  a 
separate  project.  By  the  latter  act  the  limit  of  cost  was  also  in- 
creased to  $100,000. 

Up  to  June  30,  1905,  the  sum  of  $46,993.40  was  expended  on  this 
improvement,  no  portion  of  this  amount  having  been  applied  to 
maintenance. 

Between  October  2,  1903,  and  July  20, 1904,  under  the  allotment  of 
$50,000  from  the  Mobile  Harbor  appropriation  of  June  13,  1902,  a 
channel  from  27  to  29  feet  deep  and  about  225  feet  wide  was  dredged 
at  this  locality.  This  channel  has  subseauently  shoaled  to  some 
extent,  and  on  June  30,  1905,  there  was  a  least  depth  of  about  25^ 
feet  on  the  light-house  range  through  the  dredged  cut.  As  the  bottom 
at  this  locality  is  hard  the  available  low-water  draft  is  limited  to 
about  25  feet.  The  average  range  of  the  tide  is  1.1  feet.  The  availa- 
ble death  was  increased  during  the  early  part  of  the  fiscal  year 
1905  about  2  feet,  but  owing  to  subsequent  shoaling  the  net  increase 
has  been  reduced  during  the  year  to  about  one-half  foot. 

Available  funds  will  be  applied  to  the  work  of  maintaining  the 
existing  cut  and  deepening  tne  channel  to  the  projected  depth  of  30 
feet  over  a  portion  of  its  width  during  the  coming  year. 

For  commercial  statistics  see  report  on  Mobile  Harbor. 
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A  reference  to  the  report  of  the  survey  on  which  the  existing 
project  is  based  can  be  found  in  the  Annual  Report  of  the  Chief  oi 
Engineers  for  1904,  page  324. 

July  1,  1904,  balance  unexpended ?26,  592.  09 

Amount  appropriated  by  river  and  harbor  act  approved  Mareb  3. 1905.     50, 000. 00 

76, 592. 09 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         23,  585.  49 

July  1,  1905,  balance  unexpended 53,006.00 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available 52,956.00 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000.  00 

(See  Appendix  R  2.) 

3.  Black  Warrior,  Warrior,  and  Tomhighee  rivers,  Alabama. — (a) 
Black  Warrior  River. — ^This  name  refers  to  that  portion  of  the  War- 
rior River  above  Tuscaloosa.  Originally  this  part  of  the  river  was 
practically  closed  to  navigation  on  account  of  shoals  at  and  above 
Tuscaloosa.. 

The  original  project  for  the  improvement  was  adopted  in  1887, 
the  object  oeing  to  obtain  a  channel  for  barges  of  6  feet  draft  at  low 
water  all  the  year  round  between  Tuscaloosa  and  Daniels  Creek,  14 
miles  above,  by  means  of  five  locks  and  dams,  at  an  estimated  cost  o: 
$741,670. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  the  con- 
struction of  Lock  4  (now  known  as  Lock  13),  at  a  cost  not  to  exceed 
$190,500.  As  it  was  subsequently  found  that  the  lock  could  not  be 
completed  for  the  amount  appropriated,  the  river  and  harbor  act 
approved  June  13,  1902,  authorized  the  transfer  of  $14,000  from  the 
unexpended  balance  of  the  Warrior  River  appropriations  for  the 
com^etion  of  this  lock.  The  same  act  extends  the  upper  limit  of  the 
improvement  to  the  junction  of  the  Mulberry  and  Locust  forks  of  the 
river,  46^  miles  above  Tuscaloosa,  and  provides  jFor  making  a  survey 
for  the  location  of  Locks  5  and  6  (now  known  as  14  and  16)  next 
above  Lock  4.  This  survey  was  completed  in  1903  at  a  cost  of 
$2,413.50.  Report  thereon  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  1840. 

Work  so  Mr  done  has  been  the  completion  of  I^cks  10,  11,  and  12 
(formerly  known  as  1,  2,  and  8).  Six  feet  of  navigation  can  be  car- 
ried 9  miles  above  Tuscaloosa  to  Lock  No.  13  (formerly  known  as 
Lock  4).  Lock  No.  13  is  now  ready  for  navigation,  though  some 
minor  parts  of  the  work  remain  unfinished.  This  will  give  3  miles 
additional  navigation  to  the  site  of  Lock  14.  Beyond  this  there  has 
been  no  improvement. 

The  total  amount  expended  on  the  improvement  to  June  30,  1905, 
including  the  survey  mentioned,  was  $798,159.03,  none  of  which  was 
applied  to  maintenance. 

The  improvement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Daniels  Creek  is  based  upon  the  report  of  a  Board  of  Engineers, 
dated  April  2, 1887,  and  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  1302. 
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For  commercial  statistics  see  report  on  operating  and  care  of  locks 
and  dams  on  Black  Warrior  Kiver,  Alabama. 

(6)  Warrior  River.^-This  name  refers  to  that  portion  of  the  War- 
rior River  below  Tuscaloosa.  Originally  logs,  snags,  and  overhang- 
ing trees  rendered  navigation  impossible  at  low  water  and  dangerous 
at  Doating  stages.  The  minimum  depth  of  channel  was  about  1  foot 
and  the  minimum  width  about  60  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river  and 
harbor  act  approved  March  3,  1875,  contemplated  deepening  the 
channel  by  jetty  construction  and  the  removal  of  snags  and  over- 
hanging trees.  The  amount  expended  on  this  project  from  1880 
until  the  adoption  of  the  present  project  was  $i319,372.  Prior  to 
1880  appropriations  were  made  for  the  Warrior  and  Tombigbee 
rivers  jointly,  and  the  amount  expended  on  the  Warrior  River  up  to 
that  time  is  not  known.  An  account  of  this  work  may  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1679. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  is  for  the  construction  of  six  locks  and  dams,  with  a  total 
lift  of  60  feet,  and  is  to  afford  a  channel  for  barges  of  6-foot  draft  at 
low  water  all  the  year  round.  The  estimated  cost  of  this  work  is 
$1,628,466.  This  work  was  commenced  under  continuing  contract, 
but  the  completion  of  three  of  the  locks  by  hired  labor  has  been 
authorized. 

The  act  last  mentioned  provided  for  the  construction  of  three  of  these 
locks  and  dams  at  a  cost  not  exceeding  $660,000.  These  three  locks 
were  completed  at  a  cost  of  $640,500  and  are  now  being  operated  and 
cared  for  by  the  Government  as  I^ocks  Nos.  7,  8,  and  9,  Black  War- 
rior River.  This  improvement  has  resulted  in  opening  up  the  river 
from  Tuscaloosa  to  Lock  7,  a  distance  of  79  miles,  for  navigation"  all 
the  year  round,  though  some  dredging  will  be  necessary  to  obtain  a 
channel  depth  of  6  feet  at  the  upper  end  of  each  pool.  Towboats  and 
barges  of  4  feet  draft  were  operated  on  this  section  of  the  river  during 
the  past  low-water  season. 

From  the  emergency  appropriation  of  June  6,  1900,  an  allotment 
of  $3,691.24  was  applied  to  maintaining  the  improvement  of  War- 
rior River  by  the  removal  of  lo^,  trees,  and  slip-ins  left  in  the 
channel  after  the  floods  of  the  spring  of  1900,  since  which  time  no 
such  work  has  been  done. 

The  river  and  harbor  act  approved  June  13, 1902,  provided  for  the 
construction  of  Locks  and  Dams  1,  2,  and  3  on  this  river,  at  a  cost  not 
to  exceed  $874,000 ;  also  that  $10,000  of  this  amount  might  be  applied 
to  the  work  of  maintenance  of  the  improvement  between  Tuscaloosa 
and  Demopolis,  and  up  to  the  close  of  the  past  fiscal  year  $9,052.15 
of  this  $10,000  had  been  so  applied.  Work  on  these  locks  was  com- 
menced under  contract  in  May,  1903,  and  continued  until  December 
31,  1904,  when  contractors  abandoned  the.  work. 

During  February,  1905,  the  completion  of  these  locks  by  hired  labor 
was  authorized.  Since  that  time  a  large  amount  of  plant  and  mate- 
rial has  been  delivered.  Excavation  and  erection  of  plant  are  in 
progress  at  all  three  locks.  About  30  per  cent  of  the  entire  work  had 
been  completed  on  June  30,  1905. 

The  river  and  harbor  act  approved  March  3,  1905,  provided  for  the 
completion  of  Locks  1,  2,  and  3  at  a  cost  of  $94,466,  in  addition  to 
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amounts  previously  appropriated  or  authorized,  $40,000  for  a  dredge, 
and  $30,000  for  building  lock  houses. 

The  amount  expended  on  improvement  of  "Warrior  River  under  the 
existing  project  to  June  30,  1905,  $1,032,666.46,  of  which  $11,947.14 
was  applied  to  maintenance. 

For  commercial  statistics  see  report  on  operating  and  care  of  locks 
and  dams.  Black  Warrior  River.  The  report  oi  the  survey  upon 
which  the  present  project  is  based  ia  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  page  1719. 

A  revised  estimate  by  the  local  engineer  officer  of  the  cost  of  build- 
ing Locks  and  Dams  1,  2,  and  3  is  printed  in  House  Document  No. 
165,  Fifty-seventh  Congress,  first  session,  and  in  the  Annual  .Report 
of  the  Chief  of  Engineers  for  1902,  page  1293.  See  also  Annual  Re- 
port of  the  Chief  of  Engineers  for  1904,  page  1845. 

(c)  Tombighee  River  from  the  mouth  to  Demopolis  {construction  of 
locks  and  dams). — The  original  condition  of  the  navigable  channel  of 
this  section  of  the  river  was  such  as  to  permit  of  steamboat  navigation 
during  high  stages  of  water  only,  lasting  about  six  or  eight  months  of 
the  year.  The  minimum  width  of  the  channel  was  about  100  feet  and 
the  minimum  depth  about  2  feet. 

For  project,  amount  expended,  etc,  see  report  on  maintenance  of 
channel  Tombighee  River  from  the  mouth  to  Demopolis. 

The  amount  expended  on  work  of  lock  and  dam  construction  under 
the  existing  project  to  June  30,  1905,  was  $200,240.  A  survey  of  this 
section  of  Tombighee  River,  to  determine  the  cost  of  completing  Lock 
1  and  the  location  and  cost  of  Locks  2  and  3,  was  made  during  1902 
and  1903.  The  report  of  this  survey  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1904,  page  1842.  During  the  j)ast  fiscal 
year  additional  survey  was  made  for  the  purpose  of  securing  more 
economical  locations  for  Locks  2  and  3.  The  survey  was  authorized 
by  the  act  of  June  13,  1902,  and  the  allotment  was  made  from  funds 
appropriated  for  building  Locks  1,  2,  and  3,  Warrior  River. 

The  cost  of  these  surveys  was  $11,854.53,  the  amount  allotted  for  the 
work  being  $13,000. 

Lock  No.  1,  at  McGrews  shoals,  Alabama,  has  been  about  two-thirds 
completed ;  the  lock  walls  are  built,  but  the  gates  are  yet  to  be  erected, 
the  dam  and  abutment  built,  and  the  banks  graded  and  riprapped. 

Detailed  accounts  of  this  improvement  are  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1437;  1897,  page 
1685,  and  1900,  page  2202. 

The  river  and  harbor  act  approved  March  3,  1905,  provides  for  the 
completion  of  Lock  and  Dam  No.  1,  and  the  construction  of  Lock  and 
Dam  No.  2  at  a  cost  not  to  exceed  $717,000.  Plans  and  specifications 
for  dam,  abutment,  and  guard  cribs  at  Lock  1  have  been  prepared 
and  approved,  and  proposals  invited  for  their  construction. 

For  commerce  on  the  river  in  1904,  see  report  on  maintenance  of 
channel  of  Tombighee  River  from  mouth  to  Demopolis, 

The  project  for  all  the  year  round  6- foot  navigation  from  the  Mul- 
berry and  Locust  forks  of  the  Black  Warrior  River  to  Mobile,  Ala., 
has  not  yet  progressed  sufficiently  to  have  much  if  any  effect  on 
freight  rates.  When  completed,  however,  it  is  expected  to  cause  a 
grpat  reduction  in  freight  rates  from  the  mining  section  of  Alabama 
to  the  Gulf  of  Mexico. 
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July  1,  1904,  balance  unexpended $632,227.47 

Received  from  sales  of  Government  property 2(S8.  29 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  100,  OiX).  00 
Amount  aproprlated  by  sundry  civil  act  approved  March  3,  1905 15, 000. 00 


747, 495.  76 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement ^ $216,  693. 16 

For  maintenance  of  improvement 947. 85 

217, 641. 01 


July  1,  1905,  balance  unexpended 529,854.75 

July  1,  1905,  outstanding  liabilities 77, 135.00 


July  1,  1806,  balance  available 462, 719. 75 


July  1, 1905,  amount  covered  by  uncompleted  contracts 55,  700.  00 


Amount  (estimated)  required  for  completion  of  existing  pi-oject «841, 466. 00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 »603,46a00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

{d)  Tombigbee  River  from  the  mouth  to  Demopolis  {maintenance 
of  channel). — ^The  original  condition  of  the  channel  of  this  portion 
of  the  river  was  such  as  to  permit  of  steamboat  navigation  during 
high-water  stages  only,  lasting  about  six  or  eight  months  of  the  year. 
The  minimum  width  of  the  channel  was  about  100  feet  and  the  mini- 
mum depth  2  feet. 

The  original  project  for  the  improvement  of  this  stream,  as  adopted 
in  1871,  contemplated  the  removal  of  snags  and  other  obstructions  in 
the  channel  of  the  river  and  the  widening  and  deepening  of  the 
existing  channel  through  various  shoals,  at  an  estimated  cost  of 
$21,500.  The  project  adopted  in  1879  was  to  afford  a  channel  of 
navigable  width  and  4  feet  deep  at  ordinary  low  water  from  the 
mouth  to  Demopolis,  a  distance  of  185  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees  and  the  improvement  of  the  worst  bars 
by  dredging. 

The  amount  expended  on  the  improvement  of  this  section  of  Tom- 
bigbee River  under  previous  projects  can  not  be  given,  as  joint  appro- 
priations for  the  Warrior  ana  Tombigbee  rivers  were  made  from  1875 
to  1879,  while  between  1880  and  1888  the  lower  division  of  the  river, 
for  which  appropriations  were  made,  extended  from  Vienna  to  the 
mouth. 

The  earlier  projects  for  the  improvement  of  this  section  of  Tom- 
bigbee River  were  superseded  by  the  project  adopted  in  the  river  and 
harbor  act  of  September  19,  1890.  The  project  adopted  at  that  time 
provided  for  securing  a  channel  6  feet  deep  at  low  water  between  the 
mouth  and  Demopolis  by  the  construction  of  locks  and  dams,  bank 

a  The  estimate  for  completion  has  reference  only  to  lock  and  dam  conatmc- 
tlon  under  contlnulng-contract  authorization. 
»  For  contlnulng-contract  work  authorized  by  the  river  and  harbor  act  of — 

June  13.  1902 $60,000.00 

March  3,  1905 543,466.00 


Total - — „ 608,468.00 
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revetments,  and  by  the  removal  of  logs,  snags,  and  other  obstructions. 
The  cost  of  this  project  was  originally  estimated  at  $508,808.98,  but 
in  1897,  after  $330,000  had  been  appropriated  for  the  work,  the  esti- 
mate was  increased,  the  additional  cost  of  completion  being  then 
placed  at  $600,000. 

By  the  river  and  harbor  act  of  June  13,  1902,  the  formation  of  a 
6-foot  channel  below  Demopolis  by  constructing  locks  and  dams  was 
made  a  part  of  the  project  for  securing  6-foot  navigation  in  the 
Black  Warrior,  Warrior,  and  Tombigbee  rivers,  Alabama.  Infor- 
mation in  regard  to  work  accomplished  on  the  Tombigbee  River  under 
this  project  and  the  expenditures  made  in  connection  therewith  will 
be  found  in  the  section  of  this  report  immediately  preceding. 

Under  previous  projects  this  section  of  the  Tombigbee  River  has 
been  repeatedly  cleared  of  snags,  dikes  have  been  constructed,  dredg- 
ing has  been  done  at  the  worst  bars,  and  the  channel  made  navigable 
for  steamboats  at  low  stages  of  the  river.  The  existing  project  for 
maintenance  of  the  improvement  of  the  Tombigbee  River  from  the 
mouth  to  Demopolis  was  adopted  by  the  river  and  harbor  act  of  Jime 
13,  1902,  and  contemplates  the  maintenance  of  the  existing  channel 
by  the  removal  of  logs,  snags,  and  other  obstructions  from  the  stream, 
and  by  the  repair  of  dikes. 

The  amount  expended  on  work  under  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $19,654.76,  all  of 
which  was  applied  to  maintenance.  Under  this  project  all  work  has 
been  performed  by  United  States  plant  and  hired  labor,  and  the  chan- 
nel oi  the  stream  has  been  maintained  in  a  navigable  condition. 

Under  date  of  May  31,  1904,  an  allotment  of  $4,000  from  the  con- 
tingent appropriation  for  emergencies  in  river  and  harbor  works,  act 
of  June  13,  1902,  was  made  for  the  Tombigbee  River,  mouth  to 
Demopolis.  With  these  funds,  during  the  past  fiscal  year,  a  new 
shore  connection  for  the  Osage  bar  dike  was  constructed  and  various 
obstructions  were  removed  from  the  channel  of  the  river  between 
Osage  bar  and  the  mouth  of  the  stream,  a  distance  of  about  95  miles. 
On  June  30,  1905,  as  a  result  of  these  operations,  the  channel  was 
available  for  steamboat  navigation  on  a  slight  rise  above  low  water. 

It  is  proposed  to  apply  available  and  future  appropriations  to  the 
work  of  maintaining  the  existing  channel  in  its  improved  condition. 

The  Tombigbee  River  is  navigable  for  steamboats  as  far  as  Colum- 
bus, Miss.,  a  distance  of  341  miles  above  its  mouth,  and  for  rafts  as 
far  as  Walkers  Bridge,  Miss.,  a  farther  distance  of  169  miles.  This 
stream  is  nontidal,  except  in  its  lower  reaches.  Floods  at  Demopolis 
rise  at  times  to  a  stage  of  60  feet  above  low  water. 

Detailed  accounts  of  this  improvement  are  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1437;  1897,  page 
1685,  and  1900,  page  2202. 

Commerce  on  this  section  of  the  river  in  the  calendar  year  1904 
aggregated  250,000  tons,  valued  at  $4,750,000. 

This  project  results  in  affording  cheap  water  rates  between  Mobile 
and  points  along  the  lower  Tombigbee  River. 

BUG  1905  M 22 
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July  1,  1904,  balance  unexpended ft,  305. 86 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    15, 000.  00 

19, 306. 85 
June  30,  1905 : 

Amount  expended  during  fiscal  year,   for  mainte- 
nance of  Improvement $3,887.92 

Amount  turned  back  Into  Treasury 223.69 

4,  111.  61 

July  1,  1905,  balance  unexpended 15,194.24 

(e)  Tombigh^  River  from  Demo'polis,  Ala.,  to  Cohcmbus,  Miss. — 
The  original  condition  of  this  section  of  the  river  was  such  as  to 
admit  of  navigation  only  during  high-water  stages.  The  channel 
was  obstructed  by  shoals,  logs,  and  overhanging  trees,  the  minimum 
depth  of  water  being  1  foot  and  the  minimum  width  of  channel  70 
feet.  The  improvement  of  the  Tombigbee  River  between  Demopolis 
and  Columbus  was  coimnenced  under  the  project  of  1871,  which- con- 
templated the  improvement  of  this  stream  by  the  removal  of  snags 
and  other  obstructions  in  the  river  and  the  widening  and  deepening 
of  existing  channels  through  various  bars.  In  1879  this  project  was 
modified  so  as  to  provide  for  the  formation  of  a  channel  of  navigable 
width  and  3  feet  deep  at  low  water  from  Demopolis  to  Ck)lumbus, 
this  section  forming  a  part  of  two  different  improvements. 

The  earlier  appropriations  being  made  for  the  Warrior  and  Tom- 
bigbee  rivers  jomtly,  the  exact  amount  expended  on  the  original  proj- 
ect for  this  improvement  can  not  be  stated. 

The  present  project  for  the  improvement  of  this  section  of  the 
Tombigoee  River,  adopted  in  1890,  provides  for  securing  a  channel  6 
feet  deep  at  low  water  from  Demopolis  to  Columbus,  a  distance  of 
156  miles,  by  snagging,  tree  cutting,  bank  revetment,  bar  improve- 
ment, and  the  construction  of  locks  and  dams,  at  a  cost  originally 
estimated  at  $779,400.  In  1897  the  construction  of  locks  and  dams 
was  estimated  to  cost  $2,000,000.  This  project  was  adopted  by  the 
river  and  harbor  act  of  September  19,  1890,  but  no  provision  has  yet 
been  made  by  Congress  for  commencing  the  work  of  lock  and  dam 
construction.  The  fall  of  the  river  from  Columbus  to  Demopolis  is 
about  108  feet 

The  total  amount  expended  on  work  under  the  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was  $160,431.98, 
of  which  about  $59,975.09  was  applied  to  maintenance.  These  ex- 
jienditures  have  resulted  in  the  formation  of  a  clear  channel  within 
the  limits  of  the  project  available  for  light-draft  boats  on  a  2-foot 
rise  above  low  water  and  in  the  partial  maintenance  of  this  improve- 
ment. Work  has  been  prosecuted  by  means  of  fJnited  States  plant 
and  hired  labor. 

During  the  fiscal  year  ending  June  30,  1904,  snagging  operations 
were  in  progress  from  July  1  to  December  26,  1903,  this  entire  sec- 
tion of  the  river  having  been  worked  over,  and  on  the  latter  date,  as 
&  result  of  this  work,  tne  channel  between  Demopolis  and  Columbus 
was  in  a  safe  condition  for  light-draft  steamboat  navigation  on  a  rise 
of  about  2^  feet  above  low  water. 

During  the  past  fiscal  year  no  work  of  improvement  was  in  progre.ss 
until  June,  1905,  owing  to  the  lack  of  funds.    Repairs  were  made  to 
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plant,  the  snag  boat  Vienna  was  towed  from  Mobile  to  Demopolis, 
Ala.,  a  working  party  was  organized,  and  snagging  operations  were 
commenced  on  June  26,  1905.  During  the  balance  of  the  month  a 
distance  of  3^  miles  of  river  from  Demopolis  upstream  was  worked 
over. 

On  June  30, 1905,  owing  to  deterioration  of  the  channel  during  the 
period  of  suspension  of  work,  a  rise  of  5  or  6  feet  was  necessary  for 
navigation  purposes. 

With  available  and  future  appropriations  it  is  proposed  to  maintain 
this  improvement  by  the  removal  of  trees,  snags,  and  other  obstruc- 
tions which  are  brought  into  the  channel  by  freshets.  The  maximimi 
heights  of  the  latter  are  40  feet  at  Columbus,  Miss.,  and  about  60 
feet  at  Demopolis. 

The  commerce  on  this  section  of  the  river  for  the  calendar  year 
1904 'amounted  to  20,000  tons,  valued  at  $600,000. 

This  project  has  no  effect  on  freight  rates. 

It  is  expected  that  the  report  of  the  examination  authorized  by  the 
river  and  harbor  act  approved  March  3,  1905,  will  be  submitted  to 
Congress  at  its  next  regiuar  session. 

Joly  1,  1904,  balance  unexpended |123.  S9 

Amount  allotted  from  Rpproprlation  made  by  river  and  harbor  act 
approved  March  3,  1905 10,000.00 

10, 123. 59 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 555. 57 

July  1,  1905,  balance  unexpended 9,568.02 

July  1,  1905,  outstanding  liabilities 1 680.00 

July  1,  1905,  balance  available 8,888.02 

(/)  Tombighee  River  from  Columbus  to  Walkers  Bridge,  Miss. — 
Prior  to  1902  this  improvement  was  divided  into  two  sections,  one 
from  Columbus  to  Fulton,  144  miles,  and  the  other  from  Fulton  to 
Walkers  Bridge,  25  miles,  for  which  appropriations  were  made 
seMirately. 

The  original  condition  of  the  river  was  such  that  navigation  was 
impossible  except  at  high  water,  and  difficult  even  at  the  latter  stage, 
owing  to  the  logs,  snags,  and  overhanging  trees  which  obstructed 
the  channel.  The  minimum  depth  in  the  channel  was  about  1  foot, 
and  the  minimum  width  was  50  feet. 

The  original  and  existing  project  for  the  improvement  of  the  river 
above  Columbus  was  adopted  in  1873,  and  provided  for  obtaining  a 
good  high-water  channel  by  the  removal  of  obstructions  at  an  esti- 
mated cost  of  $35,000.  This  project  was  completed  in  1882,  at  a  cost 
of  $27,293.65,  since  which  time  operations  have  been  directed  toward 
maintaining  the  improvement.  The  first  specific  appropriation  for 
the  portion  of  the  river  between  Fulton  ana  Columbus  was  made  in 
1892,  this  money,  together  with  subsequent  appropriations,  being 
applied  to  the  maintenance  of  a  high-water  channel.  This  portion 
of  the  river  has  been  freed  of  snags  and  overhanging  trees  and  has 
been  placed  in  a  condition  to  permit  of  the  passage  of  large  rafts  of 
lo^and  timber  during  high  water. 

The  original  and  existing  project  for  improvement  of  the  river 
from  Fulton  to  Walkers  Bridge  was  adopted  in  1888,  and  provides 
for  securing  a  good  high-water  channel  oy  removal  of  logs,  snags, 
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and  overhanging  trees  at  an  estimated  cost  of  $11,000,  and  for  the 
maintenance  of  the  same  at  an  annual  cost  of  $1,500.  This  project 
was  adopted  by  the  river  and  harbor  act  of  Augu^  11,  1888,  and  was 
completed  in  1891  at  a  cost  of  $6,517.19. 

The  total  amount  expended  on  these  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  was  $72,862.93,  of  which  amount 
$39,052.09  had  been  applied  to  maintenance.  United  States  plant 
and  hired  labor  have  been  employed  on  this  work. 

During  the  fiscal  year  ending  June  30,  1904,  this  work  of  iniprove- 
ment  was  in  progress  between  July  1  and  December  5,  1903.  During 
this  period  a  stretch  of  74  miles  of  river  above  Aberdeen,  Miss.,  was 
worked  over  and  placed  in  good  condition. 

During  the  past  fiscal  year  no  work  of  improvement  was  in  progress 
until  June,  1905,  owing  to  the  lack  of  funds.  A  party  for  the  prose- 
cution of  snagging  operations  was  organized  on  June  1,  working 
property  was  purchased,  and  actual  work  commenced  at  Bigbee,  Miss., 
on  June  16,  1905.  During  the  balance  of  the  month  a  distance  of  2 
miles  of  river  was  worked  over  and  placed  in  good  condition.  This 
work  will  be  continued  during  the  coming  fiscalyear. 

It  is  proposed  to  apply  available  and  future  appropriations  to  the 
work  of  maintaining  a  clear  high-water  channel  in  this  section  of  the 
river. 

On  June  30,  1905,  the  condition  of  this  improvement  was  such  as 
to  permit  of  its  use  on  a  rise  of  several  feet  above  low  water.  This 
portion  of  the  river  is  at  present  used  principally  for  rafting  pur- 
poses. The  improvement  is  not  permanent,  as  obstructions  are  lodged 
in  the  stream  after  each  freshet.  This  section  of  the  Tombigbee 
River  is  nontidal,  freshet  stages  varying  from  20  to  40  feet. 

Reports  on  surveys  upon  which  a  portion  of  this  project  is  based 
are  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1882, 


page  1312,  and  1888,  page  1226. 
The  commerce  on  this  se 


section  of  the  river  during  the  calendar  year 
ending  December  31,  1904,  amounted  to  135,000  tons  of  logs;  value, 
$300,000. 

Funds  for  work  on  this  section  of  the  river  were  allotted  from 
appropriation  for  Tombigbee  River,  Demopolis  to  Columbus. 

This  improvement  has  no  eflFect  on  freight  rates. 

July  1,  1904,  balance  unexpended $327.98 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act 
approved  March  3,  1905 2.000.00 

,  2, 327. 98 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 523. 8G 

July  1,  1905,  balance  unexpended 1,804.12 

July  1,  1905,  outstanding  liabilities 520.00 

July  1, 1905,  balance  available 1, 284. 12 

(See  Appendix  R  3.) 

Jt..  Operating  and  care  of  locks  and  dams  on  Black  Warrior  River, 
Alabama. — (a)  Lock  7  {formerly  Lock  4,  Warrior  River). — This  lock 
is  about  79  miles  by  river  below  Tuscaloosa.  Contract  work  was  com- 
pleted and  the  lock  turned  over  to  the  United  States  November  7, 1903. 
At  that  time  its  operation  and  care  became  a  charge  under  the  general 
law  of  July  5, 1884. 
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The  lock  was  opened  for  traffic  November  27,  1903,  and  has  been 
used  rejgularly  since.  In  addition  to  its  operation,  the  riprap  bank 
protection  has  been  repaired,  stone  filling  has  been  placed  below  dam 
and  along  outside  of  river  wall  to  check  erosion,  flood  deposit  has  been 
removed  from  lock  chamber,  some  dredging  has  been  done  in  lower 
approach  to  lock,  and  other  minor  repairs  made. 

(6)  Lock  8  {formerly  Lock  6,  Warrior  River). — ^This  lock  is  about 
63  miles  by  river  below  Tuscaloosa.  Contract  work  was  completed 
and  this  lock  turned  over  to  the  United  States  in  December,  V.)02. 
On  January  1, 1903,  its  operation  and  care  became  a  charge  under  the 
general  law  of  July  5, 1884. 

On  account  of  failure  to  complete  gates  before  winter  floods  set  in, 
damage  to  timber  floor  by  upthrust,  and  a  large  leak  which  developed 
under  abutment,  this  lock  was  not  opened  to  traffic  until  October  13, 
1903.  Since  that  time  it  has  been  used  regularly,  except  26  days  dur- 
ing November,  1904,  when  it  was  closed  to  traffic  on  account  of  leakage 
through  floor.  Floor  was  repaired,  gravel  and  dredged  material  filled 
in. deep  holes  that  had  been  eroded  below  dam  and  along  river  wall 
and  covered  with  several  feet  of  quarry  waste,  stone  filling,  and  der- 
rick stones. 

(c)  Lock  9  {formerly  Lock  6,  Warrior  River). — ^This  lock  is  about 
46  miles  by  river  below  Tuscaloosa.  Contract  work  was  completed 
and  the  lock  turned  over  to  the  United  States  in  December,  1902.  On 
January  1,  1903,  its  operation  and  care  became  a  charge  under  the 
general  law  of  July  5, 1884. 

This  lock  was  opened  for  traffic  in  October,  1902,  and  has  been 
used  regularly  since.  During  the  past  year  the  area  below  dam 
showed  considerable  erosion.  The  deeper  holes  were  filled  with 
gravel  filling  with  a  heavy  covering  of  stone  and  quarry  waste.  Rip- 
rap slopes  were  repaired  and  some  dredging  done  in  lower  approach 
to  lock  and  channel  below  it^ 

{d)  Locks  10,  11,  and  lH  {formerly  Locks  1,  £,  and  3). — ^Theee 
locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  overcome  the  Tusca- 
loosa Falls  with  their  combined  lift  of  29  feet.  They  were  finished 
and  opened  to  commerce  in  November,  1895,  and  on  July  1.  1896, 
their  operation  and  care  became  a  charge  under  the  general  law  of 
July  5,  1884. 

In  addition  to  their  operation,  some  repair  work  has  been  done  and 
some  dredging  done  below  Lock  10.  The  areas  between  wing  walls 
at  these  three  locks  have  been  graded  and  covered  with  concrete 
paving.     Riprap  bank  protection  nas  been  extended. 

Minor  repairs  have  been  made  to  the  plant  Total  expense  during 
the  year  for  operating,  repairs,  etc.,  for  the  six  locks  was  $49,712.48. 
The  commerce  passing  through  the  locks  during  the  fiscal  year  ending 
June  30,  1905,  amounted  to  3,047  tons  coal,  18,276  tons  stone,  1,132 
tons  sand  and  gravel,  2,306  tons  logs,  381  tons  lumber,  649  tons  gen- 
eral merchandise. 

(See  Appendix  R  4.) 

6.  Pagcagoula  River,  Mississippi. — Before  this  improvement  was 
commenced  the  channel  through  the  bar  at  the  mouth  of  the  river 
had  a  least  depth  of  3  feet  at  Tow  water,  while  inside  the  mouth  for 
a  distance  of  10  miles  upstream  the  river  was  navigable  for  vessels 
of  6^  feet  draft    Appropriations  for  this  work  of  improvement  were 
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made  in  1827,  1828,  and  1852,  but  there  is  no  record  of  the  work 
accomplished  m  those  years. 

The  first  extended  project  for  the  improvement  of  this  stream  was 
adopted  in  1880  and  contemplated  securing  a  channel  7  feet  deep  and 
200  feet  wide  across  the  bar  at  the  mouth  of  the  river.  This  project 
also  included  some  snagging  work  on  the  river  above  Moss  Point, 
which  is  described  in  the  report  on  tihe  improvement  of  the  Pasca- 
goula  River  and  its  tributaries,  the  Chickasahay  and  Leaf  rivers, 
Mississippi.  The  project  for  a  7-foot  channel  was  practically  com- 
pleted in  1884,  the  total  amount  expended  in  securing  such  a  channel, 
including  the  appropriations  made  between  1827  and  1852,  amounting 
to  $74,500. 

In  1886  a  new  project  was  adopted  which  provided  for  securing  a 
channel  12  feet  deep  at  low  water  with  a  navigable  width,  between 
Mississippi  Sound  and  Moss  Point.  Under  this  project  a  depth  of 
9  feet  across  the  entrance  bar  was  first  obtained,  while  subsequently 
8  channel  12  feet  deep  and  80  feet  wide  was  dredged  from  Moss 
Point  to  the  mouth  of  the  river,  and  a  12-foot  channel  across  the  bar 
at  the  mouth  was  partially  completed.  These  operations  required 
the  expenditure  of  $95,000,  including  the  expenditure  of  about  $8,000 
npplied  to  dredging  work  in  Horn  Island  Pass  in  1897,  or  a  total 
of  $169,500  under  both  projects.  The  present  project  for  the  im- 
provement of  Pascagoula  River  was  adopted  in  tne  river  and  harbor 
act  of  March  3,  1899,  and  provided  for  the  formation  of  a  12-foot 
channel  from  a  point  in  Dog  River  3  miles  above  its  mouth  down 
the  Pascagoula  River  to  the  12-foot  contour  in  Mississippi  Sound, 
at  an  estimated  cost  of  $317,600,  including  the  formation  of  a  20-foot 
channel  through  certain  shoal  spots  in  the  Horn  Island  anchorage. 

Work  under  this  project  was  m  progress  between  September,  1899, 
and  February,  1902,  during  whicn  time  an  uninterrupted  12- foot 
channel  was  obtained  within  the  limits  of  the  project  in  Pascagoula 
River,  while  a  20-foot  channel  was  formed  through  the  shoal  areas  in 
Horn  Island  anchorage. 

The  river  and  harbor  act  of  June  13,  1902,  modified  and  extended 
the  existing  project  so  as  to  provide  for  a  channel  17  feet  deep  instead 
of  12  feet,  from  3  miles  above  the  mouth  of  Dog  River  to  Mississippi 
Sound,  at  a  total  cost  of  $1,050,222,  exclusive  of  the  Horn  Island 
improvement,  and  authorized  the  expenditure  of  $150,000  for  the 
commencement  of  operations  under  the  modified  project. 

The  total  amount  expended  on  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1905,  was  $372,184.82,  excluding 
the  expenditure  of  about  $88,000  on  the  work  performed  at  Horn 
Island.    No  part  of  this  amount  was  applied  to  maintenance. 

During  the  fiscal  year  ending  June  30,  1903,  a  continuing  contract 
for  dredging  the  channel  to  a  depth  of  15  feet  over  as  great  a  width 
as  might  be  possible,  not  exceeding  the  limits  of  the  project,  was 
entered  into.  Under  this  contract  operations  were  in  progress  from 
July  7,  1903,  to  June  16,  1904,  and  as  a  result  an  uninterrupted  15- 
foot  channel  with  a  width  varying  from  75  to  100  feet  and  with  an 
aggregate  length  of  about  49,827  feet  was  dredged  within  the  limits 
of  the  project,  except  over  one  14-foot  shoal  at  the  upper  end  of  the 
improvement.  This  work  required  the  removal  of  364,391  cubic  yards 
of  material,  place  measurement,  from  the  upper  section  of  the  work, 
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comprising  the  channels  of  Pascagoula  and  Dog  rivers,  and  376,249 
cubic  yards,  scow  measurement,  and  31,655,  place  measurement,  from 
the  lower  section,  the  channel  of  approach  in  Mississippi  Sound. 

No  dredging  work  was  in  progress  on  this  stream  during  the  past 
fiscal  year  owing  to  the  lack  of  runds.  Under  the  appropriation  of 
March  3,  1905,  contracts  for  deepening  the  existing  15-foot  channel 
if)  the  projected  depth  of  17  feet  were  entered  into  on  June  16,  1905, 
and  it  is  expected  that  dredging  operations  under  these  contracts  will 
be  commenced  during  the  early  part  of  the  coming  fiscal  year. 

Owing  to  shoaling,  the  available  low-water  depth  in  the  dredged 
cut  has  become  reduced  from  14.8  feet  to  about  13  feet,  but  owing  to 
soft  bottom,  a  14-foot  low-water  draft  is  possible.  The  average 
range  of  the  tide  is  about  1.75  feet. 

The  head  of  continuous  navigation  on  the  Pascagoula  River  is  at 
Cedar  Creek,  about  55  miles  above  the  mouth,  to  which  point  a  draft 
of  6  feet  can  be  carried. 

Available  funds  will  be  applied  to  the  work  of  obtaining  a  17-foot 
channel  within  the  limits  of  the  project  under  contracts  already 
entered  into. 

A  reference  to  the  report  of  the  survey  of  the  Pascagoula  River 
upon  which  the  existing  project  is  based  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  334.  An  account  of 
this  improvement  is  contained  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1902,  page  2211,  and  1904,  page  1828. 

The  commerce  of  the  river  for  the  calendar  year  1904  amounted  to 
735,875  tons,  principally  logs,  lumber,  and  naval  stores,  valued  at 
$4,629,000. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coast,  and 
also  in  affording  direct  water  freight  rates  on  lumber  from  Moss  Point 
and  Scranton  to  foreign  ports. 

July  1,  1904,  balance  unexpended $29,214.06 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  150, 000. 00 

179, 214. 06 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 21, 798. 88 

July  1,  1905,  balance  unexpended 157,415.18 

July  1,  1905,  outstanding  liabilities 850. 00 

July  1,  1905,  balance  available 156,565.18 

July  1,  1905,  amount  covered  by  uncompleted  contracts 120,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 520,622.00 

(See  Appendix  R  5.) 

6.  Pascagoula,  Leaf,  and  Chickasahay  rivers,  Mississippi. — {a)Pas- 
cagaula  River  {above  the  mouth  of  Dog  River) . — Before  this  improve- 
ment was  commenced  navigation  was  impossible  on  this  section  of 
Pascagoula  River,  except  during  periods  of  high  water.  The  mini- 
mum width  of  the  channel  was  60  feet  and  the  minimum  depth  was  1 
foot,  the  stream  being  very  much  obstructed  by  snags  and  logs.  The 
first  project  for  this  improvement,  which  was  adopted  in  1880,  in 
addition  to  providing  for  dredging  work  at  the  mouth  of  the  stream, 
described  in  the  report  on  the  improvement  of  the  Pascagoula  River, 
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Mississippi,  contemplated  the  improvement  of  the  river  by  the  re- 
moval of  snags  and  overhanging  trees.  Under  this  project  the  river 
was  cleared  of  obstructionsj  between  1882  and  1884,  at  a  cost  of 
$15,000.  In  1886  the  existing  project  for  this  improvement  was 
Sidopted.  This  project  provides  for  the  maintenance  of  the  channel 
above  the  mouth  of  the  river  by  removal  of  obstructions  from  the 
stream  from  time  to  time.  This  project  was  modified  in  1899,  thg 
extent  of  the  improvement  being  limited  at  that  time  to  the  section  of 
the  river  above  Dog  River.  The  total  amount  which  has  been  ex- 
pended on  the  existing  project  to  June  30,  1905,  was  $20,314.60,  all  of 
which  was  applied  to  maintenance. 

From  the  combined  appropriation  of  $8,500  carried  by  the  river 
and  harbor  act  of  June  13,  1902,  for  the  improvement  of  I^asca^ula 
River  and  its  tributaries,  the  Chickasahay  and  Leaf  rivers,  Missis- 
sippi, the  sum  of  $4,000  was  allotted  to  the  Pascagoula  River  and 
$2,250  each  to  the  other  two  streams.  With  these  funds  snagging 
operations  were  in  progress  from  October  1  to  December  20, 1902,  and 
from  June  1  to  30,  1903,  on  the  Pascagoula  River.  During  this  time 
the  entire  stream  above  the  mouth  of  Dog  River,  a  distance  of  about 
100  miles,  was  worked  over  and  placed  in  fair  condition  for  rafting 
and  steamboat  navigation. 

Owing  to  the  lack  of  funds,  snagging  work  on  the  river  was  sus- 
pended between  June,  1903,  and  June,  1905.  The  river  and  harbor 
act  of  March  3,  1905,  appropriated  $12,000  for  the  Pascagoula  and 
Leaf  rivers,  Mississippi,  including  the  Chickasahay  River.  Of  this 
amount,  $6,750  has  been  allotted  to  the  Pascagoula  River. 

With  the  above  allotment,  repairs  have  been  made  to  plant,  working 
property  purchased,  a  party  or^nized,  and  snagging  operations 
were  commenced  at  Moss  Point,  Miss.,  on  June  19,  1905.  During 
the  balance  of  the  month  a  distance  of  40  miles  of  river  from  Moss 
Point  upstream  was  worked  over  and  restored  to  its  improved  con- 
dition. This  work  will  be  continued  during  the  coming  fiscal  year 
with  funds  now  available.  Future  appropriations  will  be  applied 
to  the  work  of  maintaining  the  imOTOvement. 

On  June  30, 1905,  the  Pascagoula  River  was  navigable  at  low  water 
for  vessels  of  6  feet  draft  as  rar  up  as  Cedar  Creek,  a  distance  of  55 
miles,  while  above  this  point  to  the  head  of  the  river  light-draft 
navigation  and  rafting  were  possible  on  a  slight  rise  above  low  water. 

The  Pascagoula  River  is  nontidal,  except  m  its  lower  reaches. 

The  commerce  originating  on  Pascagoula  River  above  the  mouth 
of  Dog  River  during  the  calendar  year  1904  amounted  to  180,250 
tons,  principally  logs  and  naval  stores,  valued  at  $1,194,500.  In 
addition  to  this,  the  combined  commerce  of  Chickasahay  and  Leaf 
rivers  passed  down  this  stream. 

This  project  has  no  effect  on  freight  rates. 

(6)  Lieaf  River. — Originally  it  was  impracticable  to  navigate  this 
river  on  account  of  snags,  logs,  and  overhanging  trees  obstructing 
the  channel.  The  minimum  width  of  the  stream  was  100  feet  and 
the  minimum  depth  2^  feet.  The  origintd  project  for  this  improve- 
ment was  adopted  in  1890,  its  purpose  being  to  afford  a  channel  for 
high-water  navigation  from  Bowie  Creek  to  the  mouth  of  the  river, 
a  distance  of  75  miles,  by  the  removal  of  obstructions  and  overhang- 
ing trees.    This  project  was  completed  in  1897,  at  a  cost  of  $11,019.04, 
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since  which  time  expenditures  have  been  in  the  direction  of  main- 
taining the  improvement. 

The  sum  of  $2^50  was  allotted  for  the  improvement  of  Leaf  River 
from  the  combined  appropriation  of  $8,600  carried  by  the  river  and 
harbor  act  of  June  13,  1902,  for  the  Pascasoula,  Chickasahay,  and 
Leaf  rivers,  Mississippi.  During  the  fiscal  year  ending  June  30, 
1903,  with  these  funds  the  river  oetween  Beaumont,  Miss.,  and  the 
upper  limit  of  the  project  at  Bowie  Creek,  a  distance  of  45  miles, 
was  worked  over  and  placed  in  good  condition  for  rafting  and  light- 
draft  navigation  on  a  slight  rise  above  low  water. 

During  the  past  fiscal  year  no  general  work  has  been  in  progress 
owing  to  the  lack  of  fun^.  Expenditures  have  been  in  payment  for 
the  preservation  and  care  of  working  property. 

From  the  appropriation  of  March  3,  1905,  for  the  Pascagoula  and 
Leaf  rivers,  Mississippi,  the  sum  of  $3,250  was  allotted  for  the 
improvement  of  the  L^f  River.  With  these  funds  it  is  expected  to 
resume  snagging  operations  on  the  stream  during  the  coming  fiscal 
year. 

It  is  proposed  to  apply  future  appropriations  to  the  work  of  main- 
taining the  existing  channel  by  tne  removal  of  obstructions  which 
are  carried  into  the  stream  during  the  annual  freshets.  The  stream  is 
nontidal. 

The  total  amount  expended  on  work  under  this  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $19,750,  of  which 
the  sum  of  $8,730.96  was  applied  to  maintenance. 

On  June  30,  1905,  the  river  within  the  limits  of  the  project  was 
available  for  rafting  purposes  on  a  fair  rise  above  low  water.  The 
river  is  used  to  a  very  limited  extent  for  any  other  form  of  navigation. 

For  references  to  the  report  on  which  this  project  is  based  and  to 
descriptions  of  this  improvement,  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  p^e  337. 

,  The  commerce  of  the  Leat  River  during  the.  calendar  year  1904 
amounted  to  196,300  tons,  principally  logs  and  naval  stores,  valued  at 
$600,500. 

This  project  has  no  effect  On  freight  rates. 

(c)  Chickasahay  River. — The  original  condition  of  this  river  was 
such  that  it  was  navigable  only  for  small  rafts  during  high  water, 
and  even  navigation  of  this  character  was  troublesome  and  dangerous. 
The  minimum  width  of  the  channel  was  50  feet  and  the  minimum 
depth  6  inches,  the  river  being  badly  obstructed  with  logs  and  snags. 
The  original  project  for  this  improvement  was  adopted  by  the  river 
and  harbor  act  of  September  19,  1890,  and  provided  for  obtaining  a 
high-water  channel  from  the  mouth  of  the  river  up  to  Shubuta,  Miss., 
a  distance  of  130  miles,  by  the  removal  of  obstructions  and  overhang- 
ing trees.  The  river  and  harbor  act  of  June  3,  1896,  modified  this 
project  by  limiting  the  improvement  to  that  part  of  the  river  between 
the  mouth  and  Bucatunna,  Miss,,  about  75  miles.  The  project  further 
provided  for  the  maintenance  of  the  improved  channel.  The  project 
as  modified  was  completed  in  the  latter  part  of  1896,  at  a  cost  of 
$12,399.73,  subsequent  operations  being  for  the  maintenance  of  the 
improvement. 

The  sum  of  $2,250  was  allotted  for  the  improvement  of  Chicka- 
sahay River  from  the  appropriation  of  $8,500  for  the  Pascagowla, 
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Chickasahay,  and  Leaf  Rivers,  Mississippi,  carried  by  the  river  and 
harbor  act  of  June  13, 1902. 

During  the  fiscal  year  1903  the  necessary  working  outfit  was  pur- 
chased, but  active  operations  were  not  undertaken  until  July  1,  1903. 

During  the  fiscal  year  of  1904  snagging  work  was  in  progress  from 
July  1  to  October  19,  1903.  In  this  period  the  entire  river  within  the 
limits  of  the  project  was  worked  over  and  placed  in  fair  condition  for 
rafting  and  natboats  on  a  rise  of  3  or  4  feet  above  low  water. 

No  work  was  in  progress  during  the  past  fiscal  year.  Expendi- 
tures have  been  for  the  preservation  and  care  of  public  property.  On 
June  30, 1905,  the  condition  of  the  stream  had  deteriorated  somewhat, 
but  rafting  was  still  possible  on  a  slight  rise. 

The  total  amount  expended  on  the  original  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1905,  was  $21,750,  of  which 
$9,350.27  had  been  applied  to  maintenance. 

The  existing  project  for  this  improvemcHt  is  based  on  a  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  1854,  and  provides  for  the  maintenance  of  the  channel  in  the 
Chickasahay  River  from  the  mouth  to  Bucatunna,  Miss.,  a  distance 
of  about  75  miles,  by  the  removal  of  logs,  snags,  trees,  etc.,  from  the 
waterway,  in  order  to  keep  the  river  in  navigable  condition  for  raft- 
ing at  high-water  stages,  at  an  annual  cost  of  $2,500.  This  project 
was  adopted  in  the  river  and  harbor  act  of  March  3, 1905.  From  the 
appropnaton  of  $12,000  carried  by  the  river  and  harbor  act  of  March 
3, 1905,  for  the  Pascagoula  and  Leaf  rivers,  Mississippi,  including  the 
Chickasahay  River,  the  sum  of  $2,000  was  allotted  to  the  improve- 
ment of  the  Chickasahay  River.  With  these  funds  it  is  expected  to 
resume  snagging  operations  during  the  coming  fiscal  year. 

It  is  proposed  to  apply  future  appropriations  to  the  maintenance 
of  the  existing  channel  m  the  Chickasahay  River  within  the  limits 
of  the  project.  This  improvement  is  not  permanent,  as  each  high 
water  causes  new  obstructions  to  lodge  in  the  stream.  This  stream 
is  nontidal,  and  is  used  only  for  rafting  purposes  and  flatboats.  For 
this  class  of  navigation  the  stream  can  oe  used  from  the  mouth  up  to 
Shubuta,  Miss.,  130  miles,  on  a  6  or  8  foot  rise. 

The  commerce  of  the  Chickasahay  River  during  the  calendar  year 
1904  amounted  to  66,875  tons,  principally  logs  and  naval  stores,  val- 
ued at  $238,000. 

This  project  has  no  effect  on  freight  rates. 

July  1,  1904.  balance  unexpended ?735.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    12, 000. 00 

12, 735. 08  ■ 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1,049.68 

July  1,  1905,  balance  ifnexpended 11,685.40 

July  1,  1905,  outstanding  liabilities 410.00 

July  1,  1905,  balance  available 11,275.40 

(See  Appendix  R  6.) 

7.  Horn  Island  Pas8,  Mississippi. — ^The  channel  through  this  bar 
had,  before  improvement,  a  deptn  which  increased  through  natural 
causes  from  14  or  15  feet  in  1853  to  about  18  feet  in  1886,  and  has  been 
available  at  low  water  since  the  latter  date  for  vessels  up  to  a  draft 
of  slightly  less  than  18  feet. 
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Under  the  appropriations  for  improving  Pascagoula  River,  Mis- 
sissippi, carried  by  the  river  and  harbor  acts  of  August  18,  1894, 
and  June  3,  1896,  provision  was  made  for  the  removal  of  the  bar  in 
Horn  Island  Pass,  and  in  conformity  with  this  provision  a  channel 
with  a  least  depth  of  20.5  feet  (19.5  feet  referred  to  the  existing 
datum),  and  with  a  width  of  200  feet,  was  dredged  through  the  Horn 
Island  bar.  The  total  cost  of  this  work  was  $7,682.40,  but  the  benefit 
of  the  improvement  was  soon  lost  through  shoaling. 

Under  the  appropriations  for  Pascagoula  River  and  Horn  Island 
Harbor,  carried  oy  the  river  and  harbor  act  of  March  3,  1899,  and  the 
sundry  civil  act  of  June  6,  i900,  an  amount  estimated  at  about  $88,000 
was  applied  to  dredging  a  20-foot  (19  feet  present  datum)  channel  at 
certain  shoal  areas  in  the  Horn  Island  anchorage  basin,  the  work 
being  in  progress  between  1899  and  1901. 

The  existing  project  for  the  improvement  of  Horn  Island  Pass  pro- 
vides for  the  formation  of  a  channel  21  feet  deep  at  low  water,  300 
feet  wide  through  the  outer  bar,  and  200  feet  wide  elsewhere  in  the 
pass,  at  an  estimated  cost  of  $40,480  and  $9,000  annually  to  maintain 
the  improvement.  The  project  was  adopted  by  the  river  and  harbor 
act  of  March  3,  1905,  which  carried  an  appropriation  of  $40,480  for 
the  work,  subject  to  the  condition  "  that  a  contract  or  contracts  can 
be  made  at  a  sum  not  to  exceed  the  unit  price  of  11  cents  per  cubic 
yard,  or  such  work  can  be  performed  by  Government  dredge."  No 
expenditures  have  been  made  in  connection  with  this  improvement. 

The  proposed  dredging  work  was  advertised  under  date  of  May  16, 
1905,  but  no  bids  for  its  execution  were  received  in  response  to  this 
advertisement. 

During  the  coming  fiscal  year  arrangements  for  the  performance  of 
this  work  by  United  States  plant  will  be  made,  if  it  is  found  that  a 
Government  dredge  can  be  spared  from  some  other  district  for  this 
purpose. 

Commerce  using  the  Horn  Island  Pass  channel  during  the  calendar 
year  1904  consisted  of  110,000  tons  of  lumber  and  timber,  valued  at 
$1,052,000. 

This  improvement  has  as  yet  no  effect  on  freight  rates. 

The  report  on  which  this  project  is  based  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  1863. 

Amount  appropriated  by  river  and  harbor  act  approved  March :},  1905.-  $40, 480. 00 
July  1,  1905,  balance  unexpended 40,480.00 

(See  Appendix  R  7.) 

S.Marhor  at  Biloxiy  Miss. — This  channel  originally  had  a  mini- 
mum depth  of  4  feet.  The  original  project  for  its  improvement  was 
adopted  in  1882  and  contemplated  the  formation  of  a  channel  through 
Deer  Island  flats  to  connect  Biloxi  Bay  with  the  Back  Bay  of  Biloxi, 
at  an  estimated  cost  of  $35,000.  The  channel  thus  proposed  was  to 
have  a  depth  of  8  feet  at  low  water,  with  a  width  sufficient  for  navi- 
gation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening 
the  channel  from  Mississippi  Sound  to  tKe  wharves  at  Biloxi  from' 
the  existing  depth  of  4  to  -^  feet  to  8  feet  over  a  width  of  150  feet, 
the  estimated  cost  of  this  work  being  $55,000.  The  work  of  dredging 
under  the  project  was  commenced  in  September,  1887,  and  the  project 
was  completed  in  1892,  at  a  cost  of  $34,148.64.  The  balance  of  funds 
available,  to  the  extent  of  $10,233.63,  was  subsequently  applied  to 
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the  work  of  removing  shoals  which  had  formed  in  the  lower  part  of 
the  dredged  cut  ana  to  widening  the  channel  to  a  slight  extent. 
From  an  examination  made  in  August,  1893,  the  channel  was  found 
to  have  a  minimimi  width  of  160  feet  and  a  minimum  depth  of  9 
feet.  Work  on  this  improvement  was  theii  suspended  until  provision 
for  its  resumption  was  made  by  the  river  and  harbor  act  of  June  13, 
1902,  which  carried  an  appropriation  of  $10,000  for  this  improvement. 

During  the  fiscal  year  1903  a  portion  of  this  appropriation  was 
applied  to  the  work  of  making  a  survey  of  the  harbor  and  to  necessary 
preparations  for  the  performance  of  dredging  work  at  this  locality 
un(^r  contract.  The  survey  indicated  geperal  shoaling  within  the 
limits  of  the  earlier  improvement. 

In  this  year  a  contract  was  also  entered  into  for  restoring  the 
benefits  of  the  original  improvement  by  dredging  a  channel  8  feet 
deep  at  mean  low  water  from  the  8- foot  contour  in  Mississippi  Sound 
to  the  wharvas  at  Biloxi,  with  as  great  a  width,  not  exceeding  150 
feet,  as  available  funds  would  permit.  The  date  of  this  contract  was 
May  21,  1903. 

During  the  fiscal  year  1904  dredging  operations  under  the  con- 
tract above  referred  to  were  in  progress  between  December  26,  1903, 
and  January  28,  1904,  work  being  completed  at  the  latter  date. 
These  operations  resulted  in  the  formation  of  a  channel  with  a  least 
depth  of  8  feet  at  mean  low  water  and  with  a  width  of  from  70  to  100 
feet  within  the  limits  of  the  project.  As  a  re^lt  of  this  contract 
about  one-half  the  work  necessary  to  fully  restore  the  channel  to  its 
improved  condition  has  been  completed. 

The  total  amount  expended  on  work  in  connection  with  the  exist- 
ing project  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was 
$54,382.27.  Of  this  amount  $10,000  has  been  applied  to  maintenance. 
In  January,  1896,  a  balance  of  $617.73  was  redeposited  in  the  United 
States  Treasury. 

On  June  30,  1905,  the  maximum  low-water  draft  that  could  be 
carried  through  the  dredged  channel  of  Biloxi  Harbor  was  7  feet, 
shoaling  having  occurred  since  the  suspension  of  recent  dredging 
operations.    The  average  range  of  tide  at  this  locality  is  If  feet. 

The  river  and  harbor  act  of  March  3,  1905,  carried  an  appropria- 
tion of  $9,000  for  maintaining  the  channel  in  Biloxi  Harbor.  With 
these  fimds  it  is  proposed  to  enter  into  a  dredging  contract  during 
the  coming  year  for  the  restoration  of  the  dredged  cut  to  its  projected 
dimensions  as  far  as  may  be  practicable. 

A  reference  to  the  report  on  which  the  present  project  for  improv- 
ing harbor  at  Biloxi,  Miss.,  is  based  can  be  found  in  the  AiKiual 
Keport  of  the  Chief  of  Engineers  for  1904,  page  337. 

During  the  calendar  year  1904  the  commerce  of  Biloxi  Harbor 
amounted  to  254,000  tons,  valued  at  $2,535,555. 

This  project  has  no  effect  on  freight  rates. 

July  1,  1904,  balance  unexpended 1 1165.61 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      9, 000. 00 

9, 165. 64 
June  ,30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 165. 64 

.July  1,  1905,  balance  unexpended 9,000.00 

(See  Appendix  R  8.) 
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9.  Channel  from  Ovlfport  to  Ship  Island  Harbor,  Miaaisaippi. — 
Originally  no  channel  existed  between  Ship  Island  Harbor  and  Gulf- 
port,  Miss.  The  depths  on  the  site  of  the  channel  now  in  progress  of 
lormation  ranged  from  19  to  8J  feet,  and  the  depths  over  the  site  of 
the  proposed  anchorage  basin  varied  from  8^  to  2^  feet. 

The  existing  project  for  this  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3,  1899,  which  authorized  the  Secretary  of 
War  to  enter  into  a  contract  or  contracts  to  dredge  a  channel  300  feet 
wide  and  19  feet  deep  at  mean  low  water  from  the  anchorage  basin 
at  Ship  Island  Harbor,  on  the  Gulf  of  Mexico,  to  Gulfport,  l^ss.,  and 
to  construct  at  the  end  of  this  channel  next  to  the  shore  an  anchorage 
basin  of  similar  depth  and  not  less  than  2,640  feet  by  1,320  feef  m 
area.  This  act  also  authorized  the  Secretary  of  War  to  contract  for 
the  maintenance  of  this  channel  and  anchorage  basin  for  a  term  of 
five  years  after  their  completion  for  the  sum  of  $10,000  annually. 

This  work  was  first  advertised  in  1899,  but  no  bids  for  its  perform- 
ance were  then  received.  It  was  again  advertised  in  January,  1901, 
and  one  bid  was  received,  which  was  accepted.  Under  this  proposal 
a  contract  was  entered  into,  by  the  terms  of  which  it  was  agreed  by 
the  contractor  to  dredge  the  channel  and  anchorage  basin  as  called 
for  by  the  project  for  the  sum  of  $150,000,  work  to  be  completed 
within  two  years  from  the  date  of  commencement.  Under  the  terms 
of  this  contract  the  maintenance  of  the  channel  and  basin  was 
required  for  the  term  of  five  years  from  the  date  of  their  completion 
for  the  sum  of  $10,000  annually. 

Work  under  this  contract  was  commenced  on  April  16,  1901,  and 
has  been  continuously  in  progress  since  that  time. 

The  work  of  dredging  the  channel  from  Ship  Island  Harbor  to 
Gulfport  was  completed  in  August,  1903.  On  the  latter  date  only  about 
one-half  the  area  of  the  anchorage  basin  had  been  dredged  over,  and 
recent  operations  have  therefore  been  directed  principally  toward 
the  enlargement  of  the  basin,  although  some  redredging  work  in 
the  channel  has  been  necessary.  On  June  30,  1906,  practically  the 
entire  area  of  the  basin  had  been  dredged  to  the  specified  depth,  but 
the  sides  of  the  channel  were  shoal,  thereby  requiring  redredffing. 
The  latter  work  is  now  in  progress.  The  maximum  low-water  draft 
available  in  the  channel  and  basin  was  about  19^  feet.  The  range 
of  tide  at  this  locality  is  about  If  feet. 

The  sundry  civil  act  approved  June  28,  1902,  appropriated  $150,- 
000  for  the  payment  of  contract  work  at  Gulfport  m  accordance 
with  the  provision  in  the  river  and  harbor  act  approved  March  3, 
1899,  authorizing  the  execution  of  the  work.  These  fimds  will  be 
held  until  the  completion  of  the  channel  and  anchorage  basin  to  the 
projected  dimensions. 

The  sundry  civil  act  of  April  28,  1904,  appropriated  $10,000  for 
the  maintenance  of  the  Gulfport  channel  and  basin  in  accordance 
with  the  terms  of  the  existing  contract.  It  is  proposed  to  hold  these 
funds  until  the  channel  and  basin  shall  have  l^n  maintained  to 
their  full  dimensions  for  the  period  of  one  year  from  the  date  of 
the  acceptance  of  the  work  by  the  United  States. 

Since  the  commencement  of  operations  at  Gulfport  allotments 
amounting  to  $21,194.04  have  been  made  from  the  permanent  indefi- 
nite appropriation  carried  by  section  4  of  the  river  and  harbor  act 


Digitized  by 


Google 


850    BEPOBT  OF  THB  OHIBF  OF  EKOINBEBS,  IT.  S.  AKirS'. 

of  July  6,  1884,  for  the  purpose  of  superintending  and  inspecting 
operations  on  this  work  of  improvement.  Under  these  allotments 
the  work  of  improvement  has  been  surveyed  and  laid  out,  and  the 
dumping  of  the  material  dredged  under  the  contract  has  bean  super- 
vised by  Government  inspectors.  The  expenditure  to  June  30,  1905, 
has  amounted  to  $12,730.60,  all  of  which  nas  been  applied  to  inspec- 
tion, superintendence,  and  surveys. 

A  reference  to  the  report  on  which  the  present  project  is  based  can 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  338. 

The  commerce  at  Gulfport  Harbor  during  the  calendar  year  1904 
amounted  to  445,300  tons,  principally  lumber  and  timber,  valued  at 
$3,^1.400. 

It  is  expected  that  the  report  of  the  examination  authorized  by  tlie 
river  and  harbor  act  approved  March  3,  1905,  will  be  submitted  to 
Congress  at  its  next  regular  session. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Gul:h)ort,  Miss.,  and  seaooard  cities  of  the  Atlantic  coast, 
and  also  in  affording  direct  water  freight  rates  on  lumber  from  Gulf- 
port  to  foreign  ports. 

July  1.  1904,  balance  unexpended 1 $169,013.20 

June  30, 1905,  amount  allotted  during  fiscal  year 712.  00 


169,725.20 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        1, 251.  76 


July  1,  1905,  balance  unexpended 168,473.  44 


July  1, 1905,  amount  covered  by  uncompleted  contracts 160,000.  00 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement.  In  addition  to  the  balance 
unexpended  July  1.  1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  9.) 

10.  Pearl  River  below  Rockport^  Miss. — The  limits  of  this  improve- 
ment originally  extended  from  the  mouth  of  the  river  to  Jackson,  a 
distance  of  313  miles.  By  act  of  Congress  of  April  21, 1900,  the  con- 
struction of  a  fixed  highway  bridge  across  Pearl  River  at  Rockport 
was  legalized,  and  this  point  thereby  became  the  head  of  navigation 
for  this  section  of  Pearl  River  and  the  upper  limit  of  the  project 
The  distance  from  Jackson  to  Rockport  is  67  miles. 

Prior  to  improvement  the  condition  of  the  river  was  such  tlyit  it 
was  not  navigable  except  during  high-water  stages,  and  even  then 
navigation  was  difHcult  and  dangerous. 

The  original  project  for  this  ipiprovement  was  adopted  in  1880  and 
provided  for  a  channel  of  navigable  width  and  5  feet  depth  at  low 
water  by  the  removal  of  snags  and  sunken  trees  from  the  river  bed 
and  overhanging  trees  from  the  banks,  at  an  estimated  cost  of 
$95,940.  This  project  having  been  found  to  be  impracticable,  a 
modified  project  was  adopted  in  1885,  which  providea  for  a  2-foot 
channeF  at  low  water  throughout  this  section  or  the  river,  at  an  esti- 
mated cost  of  $145,940. 
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The  total  amount  expended  under  this  project  and  its  modifications 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1905,  was  $163,4B0.33, 
or  which  about  $58,335.33  was  applied  to  maintenance. 

During  the  fiscal  year  1903  a  snag  boat  was  constructed  and  placed 
in  commission  on  June  1,  1903.  Up  to  the  close  of  that  fiscal  year 
about  15J  miles  of  river  had  been  worked  over. 

During  the  fiscal  year  1904  snagging  operations  were  continued 
until  November  23,  1903,  when  funds  were  exhausted.  In  this  inter- 
val a  distance  of  31  miles  of  river  was  worked  over  and  placed  in 
good  condition  for  navigation. 

Under  date  of  May  31,  1904,  an  allotment  of  $2,000  from  the  con- 
tingent appropriation  of  the  act  of  June  13,  1902,  for  emergencies 
in  river  and  harbor  works  was  made  for  the  Pearl  River  below 
Rockport.  With  these  funds  a  pile  revetment  protected  by  earth 
filling  was  constructed  by  hired  labor  across  tKe  head  of  Moores 
Bayou  to  prevent  a  cut-off  at  this  locality.  This  work  was  com- 
menced on  October  3,  1904,  and  was  completed  January  6,  1905,  at  a 
total  cost  of  $1,286.39.  The  balance  of  the  allotment,  to  the  extent 
of  $713.61,  was  turned  back  into  the  United  States  Treasury. 

With  the  funds  appropriated  in  the  river  and  harbor  act  of  March 
3,  1905,  repairs  were  made  to  plant,  property  was  purchased,  the 
snag  boat  Pearl  was  towed  from  Mobile  to  Indian  Village,  West 
Pearl  River,  and  snagging  operations  were  commenced  at  that  locality 
on  June  21,  1905.  During  the  balance  of  the  month  a  distance  of 
17  miles  of  river  from  Indian  Village  upstream  was  worked  over  and 
maintained. 

This  work  and  work  of  improvement  will  be  continued  during  the 
coming  fiscal  year  with  funds  now  available. 

Recent  appropriations  have  been  sufficient  to  maintain  the  channel 
in  the  lower  100  miles  of  the  river,  and  on  June  30,  1905,  this  portion 
of  the  stream  was  available  for  light-draft  navigation  on  a  fair  rise. 

Many  obstructions  still  exist  in  the  upper  portions  jof  the  stream 
not  recently  worked  over,  and  a  rise  of  7  or  8  feet  is  necessary  for 
navigation  purposes  in  the  latter  localities. 

With  future  appropriations  it  is  proposed  to  continue  maintenance 
operations  and  to  improve  the  sections  of  the  river  which  are  at  the 
present  time  obstructed  to  the  greatest  extent  by  snags  and  fallen 
trees.    This  stream  is  nontidal  except  in  its  lower  reaches. 

*An  account  of  the  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1897,  page  1698,  and  1900,  page  2218. 

No  reliable  figures  as  to  the  commerce  of  this  stream  could  be  ob- 
tained. 

This  project  has  no  effect  on  freight  rates. 

It  is  expected  that  the  report  of  examination  authorized  by  the  river 
and  harbor  act  approved  March  3, 1905,  will  be  submitted  to  Congress 
at  its  next  regular  session. 
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July  1,  1904,  balance  unexpended $2,225.98 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      7, 000. 00 

9, 225.  98 
June  30,  1905 : 

Amount  expended  during  fiscal  year  for  malnt^iance 
of  Improvement 1,561.31 

Amount  turned  back  Into  Treasury 713.61 

2,  274.  92 

July  1,  1905,  balance  unexpended •. 6,951.06 

July  1,  1905,  outstanding  liabilities 870.00 

July  1,  1905,  balance  available 6,081.06 

Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

(See  Appendix  R  10.) 

11.  Pearl  River  between  Edinburg  and  Jachson,  Miss. — ^The  origi- 
nal condition  of  this  section  of  Pearl  River  was  such  that  navigation 
was  impossible  except  during  high  water,  and  even  at  high  stages  it 
was  difficult  and  dangerous.  The  minimum  width  and  depth  of  the 
channel  were  40  feet  and  1  foot,  respectively,  between  Carthage  and 
Jackson,  while  above  Carthage  tlie  channel  had  a  minimum  width  of 
80  feet  and  a  minimum  depth  of  3  inches.  This  portion  of  Pearl 
River  was  formerly  divided  into  two  sections,  for  which  appropria- 
tions were  made  separately.  The  original  prmect  for  the  improve- 
ment of  the  lower  section  from  Carthage  to  Jackson,  105  miles,  as 
adopted  in  1879,  contemplated  obtaining  a  clear  channel  of  navigable 
width  and  5  feet  depth  at  low  water,  at  an  estimated  cost  of  $21,000. 
In  1886  this  project  was  modified  so  as  to  reduce  the  proposed  depth 
of  the  channel  to  2  feet,  this  being  considered  sufficient  for  the  needs 
of  navigation,  and  at  the  same  time  the  estimate  of  cost  was  increased 
to  $60,000.  Work  under  this  project  was  completed  in  1893,  at  a 
total  cost  of  $26,014.98,  since  which  time  fimds  have  been  applied  to 
maintenance.  * 

The  original  project  for  the  section  of  the  stream  between  Edin- 
burg and  Carthage,  a  distance  of  26  miles,  was  adopted  in  1884,  and 
provided  for  the  formation  of  a  high-water  channel  for  use  during 
six  or  eight  months  of  the  year,  at  an  estimated  cost  of  $13,464,  and 
for  the  maintenance  of  this  channel  at  an  annual  cost  of  $500.  Work 
under  this  project  was  completed  in  1890,  at  a  cost  of  $6,867.08,  sub- 
sequent appropriations  having  been  applied  to  the  work  of  main- 
tenance. 

Up  to  June  30,  1906,  the  total  amount  expended  on  the  existing 
project  for  the  Pearl  River  between  Edinburg  and  Jackson  was 
$68,721.82,  of  which  about  $26,849.76  had  been  applied  to  main- 
tenance. 

During  the  fiscal  years  1903  and  1904  the  river  from  Edinburg  to 
Jackson,  the  lower  limit  of  the  project,  was  worked  over  and  placed 
in  fair  condition.  On  September  10,  1903,  work  was  suspended, 
owing  to  the  exhaustion  of  available  funds. 

On  account  of  the  high  water  which  prevailed  during  a  portion  of 
the  working  season  of  1902  many  obstructions  still  exist  in  the  low- 
water  channel,  so  that  on  June  30,  1906,  a  rise  of  several  feet  above 
low  water  was  necessary  for  navigation  purposes. 

With  funds  appropriated  in  the  river  and  harbor  act  of  March  8, 
1906,  it  is  proposed  to  commence  snagging  operations  on  this  section 
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of  the  Pearl  River  during  the  coming  fiscal  year.  Expenditures 
during  the  past  year  have  been  for  the  preservaticm  and  care  of  public 
property. 

It  is  proposed  to  apply  future  appropriations  to  the  continuation 
of  the  work  of  removing  obstructions  from  this  section  of  the  Pearl 
River.  This  portion  of  the  river  is  nontidal,  and  Edinburg  is  the 
head  of  navigation. 

Accounts  of  this  work  are  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1897,  pages  1700-1702,  and  1900,  pages 
2220-2221. 

No  commercial  statistics  could  be  obtained  on  this  improvement. 

This  project  has  no  effect  on  freight  rates. 

Jnly  1,  1904,  balance  unexpended «$261.91 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.      4, 000.  OO 

4,261.91 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 183.73 

July  1,  1905,  balance  unexpended 4,078. 18 

(See  Appendix  R  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
■navigation. — On  March  15, 1904,  an  a,lIotment  of  $350  was  made  from 
the  indefinite  appropriation  for  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  for  the  purpose  of  defraying 
the  cost  of  shifting  the  wreck  of  the  Russian  bark  UUia  so  as  to  pre- 
vent the  vessel  from  sinking  in  the  channel  of  Horn  Island  Haroor, 
Mississippi,  and  to  effect  the  removal  of  the  wreckage  of  iron  masts 
and  yards  from  this  vessel  which  had  fallen  overboard  in  the  anchor- 
age area.  The  latter  work  had  been  performed  under  emergency,  on 
March  4, 1904.  The  work  of  removing  the  wreckage  of  the  masts  and 
yards  was  undertaken  by  the  owners  of  the  wreck  in  June,  1904,  after 
notice  had  been  given  them  as  to  the  requirements  of  the  law,  and  this 
work  was  reported  completed  in  July,  1904.  Subsequent  examina- 
tion showed  the  wreckage  to  have  been  removed  satisiactorilv.  The 
total  cost  of  this  work  was  $133.40,  and  the  balance  of  the  allotment, 
amounting  to  $216.60,  was  turned  back  into  the  Treasury  on  January 
18, 1905. 

On  May  17, 1905,  an  allotment  of  $600  was  made  from  the  indefinite 
wreck  appropriation,  for  the  purpose  of  removing  the  wreck  of  the 
gravel  barge  Goodwin,  which  had  sunk  in  Mobile  Bay,  off  Cedar 
Point.  Arrangements  for  prosecuting  the  work  of  removing  this 
wreck  are  now  m  progress. 

(See  Appendix  R  12.) 

IMPROVEMENT  OF  THE  PASSES  OF  THE  MISSISSIPPI  RIVER.  OP 
BAYOU  LAFOURCHE,  OF  BAYOU  PLAQUEMINB,  GRAND  RIVER,  AND 
PIGEON  BAYOUS,  AND  OF  BAYOU  TECHE,  LOUISIANA. 

This  district  was  in  the  charge  of  Lieut.  Col.  H.  M.  Adams,  Co: 
of  Engineers,  until  August  12,  1904,  and  of  Lieut  Col.  Clinton 
Sears,  Corps  of  Engineers,  since  that  date. 

«  Erroneously  reported  last  year  as  $261.88. 
EHO  1905  If ^23 
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1.  Closing  crevasse  in  Pass  a  Loutre,  Mississippi  River. — Pass  a 
Ijoutre  is  one  of  the  three  outlets  of  the  Mississippi  River.  The  cre- 
vasse forms  an  outlet  from  Pass  a  Loutre  into  an  arm  of  the  Gulf, 
known  as  Garden  Island  Bay,  and  was  caused  by  the  wearing 
away  of  the  south  bank  of  that  pass  at  a  locality  If  miles  below 
Head  of  Passes. 

The  ditch  where  the  crevasse  first  broke  was  3  feet  wide  in  1872, 
and  gradually  increased  from  year  to  year.  In  January,  1891,  the 
crevasse  began  to  widen  rapidly,  but  could  not  be  checked  on  account 
of  high  water  in  the  river.  In  July,  1891,  it  was  860  feet  wide  and 
25  feet  deep.  Several  attempts  were  made  about  this  time  by  the 
estate  of  James  B.  Eads  to  close  the  crevasse,  but  it  seemed  a  hopeless 
task,  and  was  abandoned.  On  November  18,  1896,  the  crevasse  was 
2.230  feet  wide,  and  on  February  26,  1897,  Congress  appropriated 
$250,000  for  the  closure. 

The  project  approved  July  10,  1897,  provided  for  building  a  dam 
6,650  feet  long,  m  two  sections,  1,900  and  4,750  feet  long,  respectively, 
forming  an  angle  of  112°,  at  a  distance  of  3,000  feet  below  the  mouth 
of  the  crevasse,  the  dam  to  be  constructed  of  Wakefield  sheet  piling, 
backed  with  a  double  row  of  piles  securely  braced  and  bolted  to 
stringers  and  the  sheet  piling,  using  a  third  row  of  brace  piles  where 
the  depth  of  water  exceeded  20  feet. 

Under  this  project  a  contract  for  the  work  was  approved  Decem- 
ber 10, 1897.  Work  was  carried  on  from  December  14, 1897,  to  Janu- 
ary 27,  1898,  and  from  August  5,  1898,  to  November  13,  1898.  -On 
the  last-named  date  the  work  was  considered  completed  and  was 
accepted.  At  that  time  it  seemed  that  the  closure  would  prove  a 
permanent  success,  notwithstanding  the  high  stage  of  the  river.  A 
severe  storm  arose  that  night,  and  on  November  14  the  dam  gave 
way  in  two  localities  and  1^0  feet  of  it  washed  out.  Portions  of  the 
ends  of  the  dam  have  washed  away  at  intervals  since  then,  and  on 
June  30, 1905,  the  width  of  the  break  was  934.5  feet. 

On  February  17,  1898,  Congress  allotted  $10,000  from  this  appro- 
priation for  the  expenses  of  a  survey  and  report  by  a  Board  of  Engi- 
neer officers  upon  tne  practicability  of  securing  a  channel  of  adequate 
width  and  of  35  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico 
throughout  the  Southwest  Pass,  Mississippi  River.  The  survey  was 
completed  in  1898  and  report  submitted  on  January  7,  1899.  This 
report  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1899  as  Appendix  U  19. 

The  amount  expended  from  this  appropriation  up  to  June  30, . 
1905,  was  $228,995.08,  of  which  $6,727.36  was  for  the  survey  of  South- 
west Pass,  and  $1,000,  reserved  March  6,  1902,  for  expenses  of  the 
Office  of  the  Chief  of  Engineers. 

No  work  toward  closing  the  crevasse  was  attempted  during  the  past 
year,  the  amount  available  being  insufficient  for  tne  purpose. 

July  1.  1904,  balance  uuexpeuded $21,004.92 

February  2,  liX)5,  amount  received  from  proceeds  of  sale  of  Govern- 
ment  proijerty 25.00 

July  1.  1905,  balance  unexpended 21,029.92 

(See  Appendix  Si.) 

2.  Outlet  of  the  Mississippi  River. — The  river  and  harbor  act  of 
March  3,  1899,  as  amended  by  the  act  of  June  6,  1900,  appropriated 
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$200,000  for  constructing  a  sill  across  Pass  a  Loutre  and  for  con- 
structing and  operating  one  or  more  dredges  for  improving  the  outlet 
of  the  Mississippi  River,  and  authorized  continuing  contracts  to  be 
made  for  these  purposes  not  exceeding  $300,000  additional.  The 
sundry  civil  act  of  June  6,  1900,  appropriated  $300,000  additional  to 
cover  the  authorized  continuing  contracts. 

On  September  23,  1899,  and  July  2,  1900,  the  Secretary  of  War 
approved  projects  allotting,  of  the  total  of  $500,000  appropriated, 
aggregate  amounts  of  $175,000  for  sill  construction  and  $325,000  for 
construction  and  operation  of  one  dredge. 

A  contract  for  the  construction  of  a  mattress  sill,  weighted  with 
stone,  across  the  head  of  Pass  a  Loutre  was  entered  into  March  31, 
1900.  Work  on  the  sill  was  commenced  July  1,  1900,  and  completed 
December  31,  1900,  at  a  total  cost  of  $174,914.06.  This  sill  has  pre- 
vented the  enlargement  of  Pass  a  Loutre  and  has  increased  the  cur- 
rent across  head  of  South  Pass. 

Under  allotments  made  from  this  appropriation  and  that  for  im- 
proving Southwest  Pass,  Mis.sissippi  Kiver,  the  dredge  Benyaurd 
was  constructed  for  use  at  the  passes  of  the  Mississippi  River.  The 
construction  of  the  dredge  was  originally  provided  for  by  contract, 
but  the  contractors  having  failed,  the  boat  was  completed  by  the 
Navy  Department.  The  dredge  was  turned  over  by  Major  Sanford 
to  the  New  Orleans  district  on  December  17,  1904.  Details  of  con- 
struction are  given  in  Appendix  H  7,  herewith. 

The  sum  of  $500,000  had  been  expended  to  June  30,  1905,  of  which 
$178,776.73  was  expended  by  the  New  Orleans  (La.)  office  on  im- 
provement work  and  $321,223.27  in  construction  of  the  dredge  Ben- 
yaurd, under  direction  of  Major  Sanford. 

July  1,  1904,  balance  unexpended,  In  hand,  under  the  New  Orleans 

(La.)  office $158,183.82 

June  30,  1905,  amount  expended  during  fiscal  year  on  construction 
of  dredge - 158,183.82 

(See  Appendix  S  2.) 

3.  Southwest  Pass,  Mississippi  River. — On  February  17,  1898,  Con- 
fess allotted  $10,000  from  the  appropriation  for  closing  crevasse  in 
Pass  a  Loutre,  Mississippi  River,  for  the  purposes  of  a  survey  and 
report  of  a  Board  of  Engineer  officers  upon  the  practicability  of  secur- 
ing a  channel  of  adequate  width  and  35  feet  depth  at  mean  low  water 
of  the  Gulf  of  Mexico  throughout  Southwest  Pass,  Mississippi  River. 
The  survey  was  completed  in  1898  and  report  submitted  on  January 
7.  1899.  This  report  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  1863.  The  Board  presented  a  tentative 
project  and  stated  that,  in  its  opinion,  the  project  presented  would, 
if  executed  with  vigor,  secure  a  navigable  channel  oi  adequate  width 
and  of  35  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico 
throughout  Southwest  Pass  at  a  cost  not  excessive,  considering  the 
vast  commercial  interests  involved. 

The  item  in  the  river  and  harbor  act  approved  March  3,  1899,  mak- 
ing appropriation  for  improving  outlet  of  the  Mississippi  River,  pro- 
vided^ior  the  appointment  of  a  Board  of  Engineers  to  prepare  a  proj- 
ect for  a  channel  35  feet  in  depth  throughout  Southwest  Pass,  and 
appropriated  $20,000  for  expenses  of  the  Board.  The  Board  of  En- 
gineers appointed  under  provisions  of  this  act  submitted  a  report  and 
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project  on  January  11,  1900.  The  report  is  printed  on  pages  2287- 
2302,  Annual  Report  for  1900. 

The  project  of  the  Board  contemplated  securing  a  channel  1,000 
feet  wide  and  35  feet  deep  at  mean  low  water  throughout  the  South- 
west Pass,  by  dredging;  the  construction  of  two  jetties  to  maintain 
the  channel ;  the  construction  of  .sills  across  Cubits  Gap,  The  Jump, 
and  Baptiste  Collets  Canal ;  the  closing  of  all  minor  outlets  below  the 
forts ;  the  construction  of  a  dredge  in  addition  to  the  one  provided  for 
by  the  river  and  harbor  act  of  March  3,  1899,  and  the  sundry  civil 
act  of  June  6,  1900,  under  appropriation  for  improving  outlet  of  the 
Mississippi  River;  other  necessary  plant,  such  as  tugboats,  barges, 
tracks,  buildings,  etc.,  and  the  purchase  of  land  at  the  shore  ends  of 
the  jetties;  the  whole  estimated  to  cost  $6,000,000,  and  $160,000  addi- 
tional per  annum  for  maintenance. 

In  accordance  with  the  report  of  this  Board  the  river  and  harbor 
act  of  June  13,  1902,  appropriated  $750,000,  and  authorized  continu- 
ing contracts  to  be  made  to  the  amount  of  $2,750,000  additional 
toward  the  prosecution  of  the  project,  at  the  same  time  authorizing 
the  Secretary  of  War,  in  his  discretion,  to  modify  the  plans  described 
in  the  report  of  the  Board.  The  sundry  civil  act  of  March  3,  1903, 
appropriated  $1,000,000  additional  to  he  applied  to  this'work,  and 
$1,250,000  was  appropriated  by  act  of  March  3, 1905. 

A  project  for  the  expenditure  of  the  amounts  appropriated  and  for 
which  contracts  were  authorized  by  the  act  of  June  13,  1902,  contain- 
ing proposed  modifications  of  the  project  contained  in  House  Docu- 
ment No.  329,  Fifty-sixth  Congress,  first  session,  was  approved  by 
the  Secretary  of  War  April  6,  1903.  This  project  contemplates  the 
construction  of  a  dredge,  dredging,  purchase  of  land,  and  construc- 
tion of  two  jetties  to  be  built  of  willow  mattresses,  stone,  and  con- 
crete. 

The  dredge  provided  for  by  the  river  and  harbor  act  of  June  13, 
1902,  was  constructed  under  the  supervision  of  Maj.  J.  C.  Sanford, 
Corps  of  Engineers.  The  trial  of  the  dredge  took  place  in  South- 
west Pass  from  April  21  to  May  31,  1905.  For  details  of  the  con- 
struction of  the  dredge  see  Appendix  H  7,  herewith. 

All  of  the  land  below  or  south  of  Pilottown,  on  the  east  bank, 
and  all  that  below  the  United  States  reservation  on  the  west  bank 
of  Southwest  Pass,  containing  about  1,275  acres,  was  acquired  on 
July  10,  1903,  for  use  in  connection  with  the  work. 

Contract  was  entered  into  July  16,  approved  July  31,  1903,  for 
construction  of  the  two  jetties.  The  laying  of  foundation  mats  in 
the  east  jetty  was  commenced  on  December  31,  1903,  and  in  the  west 
jetty  on  August  30,  1904.  To  June  30,  1905,  the  east  jetty  had  heea 
extended  22,100  feet  from  the  beginning  or  shore  end,  and  the  termi- 
nation of  foundation  mats  in  the  west  jetty  was  about  opposite  that  of 
the  east  jetty  and  a  distance  of  16,148  feet  from  the  shore  end  of  the 
west  jetty.  In  the  east  jetty  110  foundation  mats,  42  second-tier,  20 
third-tier,  and  5  fo>irth-tier  mats  had  been  placed  and  secured  by  the 
required  amount  of  stone.  In  the  west  jetty  81  foundation  mats  had 
been  placed  and  secured.  In  addition  to  the  stone  required  to  hold 
the  mattresses  in  place,  15,441.91  tons  had  been  placed  in  the  east 
jetty  and  7,360.78  tons  in  the  west  jetty  for  foundation  under  con- 
crete superstructure. 
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The  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$1,357,177.44. 

On  account  of  the  advance  of  the  crest  of  the  bar  at  Southwest  Pass 
since  the  date  of  the  survej,  in  1898,  on  which  the  estimates  for  this 
improvement  were  based,  it  has  become  necessary  to  make  provision 
for  increasing  the  lengths  of  the  jetties  to  correspond  with  this 
advance.  This  will  necessarily  increase  the  cost  of  the  jetties.  This 
extension  is  absolutely  necessary  to  insure  the  ultimate  success  of  the 
project. 

In  order  to  provide  the  funds  required  for  prosecuting  the  work 
to  the  greatest  advantage,  to  insure  against  the  possible  foss  of  por- 
tions of  the  jetties  by  storms,  or  of  accident  to  the  valuable  plant 
engaged  on  this  work,  to  provide  for  increasing  the  floating  and  other 
plant  required  on  a  work  of  this  magnitude,  and  in  general  to  insure 
the  efficient  and  successful  prosecution  of  the  project  and  the  early 
attainment  of  the  projected  depth  of  water  through  Southwest  Pass, 
an  early  appropriation  of  $500,000,  in  addition  to  the  amount  author- 
ized by  the  act  of  June  13,  1902,  is  earnestly  recommended  for  the 
favoraole  consideration  of  Congress. 

July  1,  1904,  balance  unexpended 11,362,061.60 

Aipount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 1, 250, 000. 00 


2, 612, 081.  50 
Jnne  30,  1805,  amount  expended  dnrlng  fiscal  year,  for  works  of 
Improvement 'QSO.  258. 94 

July  1, 1905,  balance  unexpended 1,642,822.50 

July  1,  1905,  outstanding  liabilities : »209,43a48 

July  1,  1905,  balance  available 1  1,433,386.08 


July  1, 1905.  amount  covered  by  uncompleted  contracts 1, 079, 444.  56 

Amotmt  (estimated)  required  for  completion  of  existing  project--  3,000,000.00 


.Vmount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 500,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  8.) 

4.  Examiruitions  and  surveys  at  South  Pass,  Mississippi  River. — 
The  act  of  Congress  approved  March  3,  1875,  required  examinations 
and  surveys  to  oe  made  at  South  Pass,  Mississippi  River,  and  reports 
upon  the  depth  of  water  and  width  of  channel  secured  and  main- 
tained from  time  to  time  in  said  channel,  together  with  such  other 
information  as  the  Secretary  of  War  might  direct.     The  act  of  Au- 

fjst  11, 1888,  made  an  annual  appropriation  of  $10,000  for  this  work, 
he  river  and  harbor  act  approved  June  13,  1902,  contains  the 
following : 

The  provisions  of  the  Act  of  March  third,  eighteen  hundred  and  8«venty-five, 
and  of  the  Act  of  August  eleventh,  eighteen  hundred  and  eighty -eight,  with  regard 
to  examinations  and  surveys  at  South  Pass,  mouth  of  the  Mississippi  River,  shall 

» Includes  $81,379.15  for  construction  of  dredge  Benyaurd  and  $69,234.82  for 
the  dredge  Barnard. 

» Includes  $1,536.77  for  construction  of  dredge  Benyaurd  and  $22,494.67  for 
the  dredge  Barnard. 


Digitized  by 


Google 


358  RKPOBT   OF   THE    CHIEF   OP   ENGINEERS,  V.  8.  ARMT. 

remain  in  force  as  fully  as  though  they  were  herein  reenacted  In  express  terms, 
notwithRtanding  the  termination  of  the  contract  with  the  late  James  B.  Bads 
and  associates. 

Up  to  January  29, 1901,  the  work  of  making  examinations  and  sur- 
veys at  South  Pass  was  carried  on  under  the  provisions  of  the  acts  of 
March  3,  1875,  and  August  11,  1888.  From  January  29,  1901,  to 
.Tune  30, 1902,  examinations  and  surveys  were  made  with  funds  appro- 
priated by  the  act  of  June  6,  1900,  for  maintenance  of  South  Pass 
channel. 

Since  June  30,  1902,  under  the  act  of  June  13,  1902,  repeated  sur- 
veys have  been  made  of  the  shoaler  localities  in  South  Pass.  Com- 
plete surveys  of  the  jetty  channel  and  of  the  channel  beyond  the  ends 
of  the  jetties  to  deeper  water  in  the  Gulf  were  made  each  month 
during  the  fiscal  year.  A  detailed  annual  survey  was  made  of  the 
14  miles  of  channel  from  the  main  river  to  deep  water  in  the  Gulf. 
Discharge  measurements  were  made  of  each  of  the  three  passes  during 
hirfi  water. 

The  amount  expended  upon  this  work  from  the  appropriation  for 
the  past  fiscal  year  was  $8,482.98,  exclusive  of  outstanding  liabilities 
amounting  to  $1,617.02. 

(See  Appendix  S  4.) 

5.  Maintenance  and  improvement  of  South  Pass  channel,  Missis- 
sippi River. — The  act  of  Congress  of  March  3,  1875,  amended  by  acts 
01  June  19,  1878,  and  March  3,  1879,  made  provision  for  the  con- 
struction by  James  B.  Eads,  or  his  representatives,  of  jetties  and 
other  works  in  South  Pass  to  secure  and  maintain  a  channel  26  feet 
in  depth  through  the  pa&s,  and  through  the  jetties  at  the  mouth  of 
the  pass  a  channel  "  26  feet  in  depth,  not  less  than  200  feet  in  width 
at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet 
without  regard  to  width."  A  contract  was  made  for  the  maintenance 
of  such  a  channel  for  a  period  of  twenty  years. 

On  January  28,  1901,  this  contract  expired,  and  the  work  of  main- 
tenance is  being  continued  under  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6,  1900,  which  provides  that  at  the 
termination  of  the  contract  with  the  representatives  of  the  estate  of 
James  B.  Eads,  deceased,  the  Secretary  of  War  shall  take  charge  of 
and  maintain  the  channel,  jetties,  and  auxiliary  works  at  South  Pass, 
for  which  a  sum  not  to  exceed  $100,000  per  year  is  appropriated  until 
otherwise  provided  by  law. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  an  addi- 
tional sum  of  $75,000  for  the  purchase  of  land  at  South  Pass,  for 
dredging,  and  for  other  necessary  expenses  to  maintain  the  channel 
with  the  utmost  efficiency.  The  act  of  March  3,  1905,  authorized  con- 
tracts to  be  entered  into  for  materials  and  work  for  the  improvement 
of  this  channel  not  to  exceed  in  the  aggregate  $50,000,  exclasive  of  the 
amounts  heretofore  provided  by  law. 

From  January  29  to  June  30",  1901 ;  from  May  26  to  October  4, 1902, 
and  from  February  15  to  August  24, 1903,  the  channel  was  maintained 
by  dredging  with  the  U.  S.  dredge  Beta,  belonging  to  the  Mississippi 
River  Commission. 

From  July  2  to  25,  and  from  October  5  to  26,  1901,  dredging  was 
done  by  the  U.  S.  dredge  Sabine.  No  dredging  in  the  channel 
througli  South  Pass  was  done  from  October  26, 1901,  to  May  26, 1902 ; 
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from  October  17,  1902,  to  March  23, 1903,  and  from  August  34,  1903, 
to  October  24,  1904. 

From  September  18  to  October  17,  1902;  from  April  5  to  August 
17, 1903 ;  from  January  30  to  March  16,  and  from  July  15  to  August 
19,  1904,  the  dredee  Sabine  was  employed  in  dredging  the  channel 
beyond  the  ends  oi  the  jetties. 

The  dredge  Benyaurd,  built  under  the  appropriations  for  improv- 
ing passes  of  the  Mississippi  River  and  improving  Southwest  rass, 
Mississippi  River,  arrived  in  New  Orleans  on  October  12,  1904,  and 
began  dredging  in  the  channel  beyond  the  ends  of  the  jetties  on  Octo- 
ber 24,  1904.  Since  that  date  she  has  been  operated  in  South  Pass 
and  the  channel  beyond  the  ends  of  the  jetties,  except  for  periods 
when  she  was  undergoing  repairs  or  coaling. 

Repair  work  on  jetties  and  auxiliary  woncs  was  commenced  August 
5,  1901.  These  works  have  been  maintained  in  good  condition  since 
that  time  by  the  addition,  from  time  to  time,  as  required,  of  willows, 
stone,  piles,  and  waling  timber. 

Portions  of  the  plant  and  materials  of  the  Eads  estate  have  been 
purchased  at  various  times  since  the  termination  of  their  contract 
with  the  United  States,  at  a  total  cost  of  $27,636.94,  for  use  in  main- 
taining the  jetties  and  auxiliary  works.  Of  this  amount,  $21,263.32 
was  expended  for  the  purchase  of  plant  and  $6,373.62  for  materials. 

The  lands  along  botn  sides  of  South  Pass,  from  Head  of  Passes  to 
the  Gulf,  containing  about  6,994  acres,  together  with  the  buildings 
thereon,  were  acquired  by  purchase  July  8, 1903,  the  price  paid  being 
$35,000. 

The  sum  of  $498,876.57  was  expended  on  this  work  from  January 
29,  1901,  to  June  30,  1905,  of  which  $86,258.16  was  expended  during 
the  past  fiscal  year. 

Comparative  statement  of  receipts  and  shipments  for  sin  years  for  the  port  of 

New  Orleans,  La. 


Tear  ending  December  81— 

Tons. 

Change  In  tonnage 
from  prevlons  year. 

Increase. 

Decrease. 

ian 

8,176,740 
2,778,645 
4,218,889 
8,385.686 
3,062,506 
2,853,926 

1 

igoo 

408,096 

1901 

i,446,224 

1902 

828,188 

uoe  

1 

323,180 

1904 

208,680 

1 

Amount  (estimated)  required  for  completion  of  exiating  project $30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1905 !iO,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  6t 
June  4,  1887. 

(See  Appendix  S  5.) 

6.  Bayou  Lafourche,  Louisiana. — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  forming  a  junction  70  miles  above  New  Orleans. 
It  is  about  105  miles  long  and  flows  into  the  Gulf  of  Mexico.  In  its 
original  condition  it  was  obstructed  by  logs,  snags,  and  overhanging 
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trees.  The  project  of  1879  provided  for  the  removal  of  such  obstruc- 
tions to  improve  low-water  navigation.  Work  under  this  project  was 
carried  on  until  1885,  with  appropriations  aggregating  $30,000. 

The  project  of  June  11,  1886,  provided  for  the  construction  of  a 
lock  to  connect  the  bayou  with  the  Mississippi  River  and  for  dredging 
a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf, 
at  an  estimated  cost  of  $450,000,  and  $8,000  annually  thereafter  for 
maintenance.  Work  under  this  project  was  confined  to  dredging  to 
maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock,  and  the 
exigencies  of  commerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  hem 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

The  project  of  July  11, 1895,  for  the  expenditure  of  $40,000,  appro- 
priated August  18,  1894,  recommended  that  $30,000  be  reserved  for 
the  purchase  of  a  dredge  whenever  it  should  become  advisable  to 
make  such  purchase. 

Dredging  operations  under  the  modified  project  of  1896  were 
carried  on  in  1897  and  1898  from  the  head  of  the  bayou  to  about 
3  miles  below  Thibodeaux,  improving  about  38  miles  of  channel. 
This  improvement  is  not  permanent,  as  sand  bars  form  each  year 
after  the  subsidence  of  floods  in  the  Mississippi  River. 

The  project  of  July  11,  1895,  so  far  as  the  reservation  of  $30,000 
for  purchase  of  a  dredge  is  concerned,  was  modified  on  December  7, 
1899,  to  allow  the  expenditure  of  $9,000  of  this  amount  in  dredging 
to  maintain  fiatboat  navigation  during  low  water.  W^ith  these  funds 
and  the  $7,500  appropriated  March  3,  1899,  dredging  was  carried  on 
from  August  9,  1899,  to  January  22,  1900,  and  a  depth  of  3  feet 
during  low  water  was  secured  from  the  head  of  the  bayou  at  Donald- 
sonville  to  a  point  8  miles  below. 

The  project  of  July  11, 1895,  was  further  modified  on  May  11, 1900, 
to  allow  the  expenditure  of  funds  remaining  to  the  credit  of  this 
appropriation  in  dredging  during  the  low-water  season.  Dredging 
was  carried  on  from  July  25  to  December  8,  1900,  from  June  25  to 
December  30,  1901,  and  from  September  5  to  December  13,  1902,  to 
maintain  channel  during  low-water  seasons  of  1900,  1901,  and  1902, 
respectively. 

The  amount  expended  on  this  work  up  to  June  30,  1905,  was 
$257,990.74. 

The  navigation  of  Bayou  Lafourche  is  at  present  obstructed  by  a 
dam  placed  across  the  head  of  the  bayou  at  its  junction  with  the 
Mississippi  River  by  levee  boards  of  the  State  of  Louisiana,  under 
authority  of  the  act  of  (Congress  approved  June  13,  1902.  The  time 
for  the  removal  of  this  dam  has  been  extended  to  December  13,  1907, 
by  joint  resolution  of  Congress  approved  April  13, 1904. 
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Comparative  statement  of  receipts  and  shipments  for  ten  years. 


D»te. 

Tons. 

Change  in   tonnage 
from  previona  year. 

Increase. 

Decrease. 

Year  ending  May  81— 

22S,W1 
217,292 
268,808 
206,516 

167,258 
210,815 
187,867 
182,746 
84,861 
66,ie» 

88,716 

1897 

12,  SW 

lata 

62,106 

18tB 

62,882 

Calendar  year— 

18B9.... •. 

40,268 

1800 

58,067 

1901 

72,068 

looe 

4.612 

itoe 

88,804 

UM 

27,612 

July  1,  1904,  balance  unexpended $2,059.26 

June  30,  1905,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement    50. 00 


July  1,  1905,  balance  unexpended 2,009.26 

(See  Appendix  S  6.) 

7.  Bayou  Plaquemine,  Grand  River,  and  Pigeon  Bayous,  Loui- 
siana.— Prior  to  1867  the  largest  steamboats  could  pass  through  Bayou 
Plaquemine  into  Grand  Lake  and  other  connecting  water  routes,  but 
at  that  time  the  police  jury  of  Iberville  Parish  closed  the  bayou  by 
means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi.  Grand 
River  and  Pigeon  Bayous  were  obstructed  by  snags,  logs,  overhanging 
trees,  and  sand  bars. 

The  present  project  is  based  upon  legislation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  February  11,  1887,  and  pro- 
vides for  dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  and  6 
feet  deep  from  deep  water  up  to  the  Plaquemine  dike,  constructing  a 
lock  to  connect  the  bayou  with  the  Mississippi  River,  securing  the 
mouth  of  the  bayou  from  further  caving,  and  removing  obstructions 
from  Grand  River  and  Pigeon  Bayous;  total  estimated  cost,  $1,708,250, 
subsequently  increased  to  $1,740,000. 

The  prmect  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of  125 
feet 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth  of 
the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of  July 
13,  1892,  the  improvement  of  Grand  River  and  Pigeon  Bayous  was 
also  incorporated  therein. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  be 
entered  into  to  complete  the  project  of  improvement,  not  to  exceed 
$1,173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
priated. Of  this  amount  $1,160,000  was  subsequently  appropriated 
by  sundry  civil  acts  of  1897,  1899,  1900,  and  1901.  By  act  of  March 
3,  1905,  $35,000  was  appropriated  for  maintenance  of  improvement, 
and  contracts  for  completing  improvement  authorized  not  to  exceed 
$100,000  exclusive  of  the  amounts  heretofore  appropriated. 

Dredging  was  carried  on  in  Bayou  Plaquemine  in  1890,  1891,  1892, 
and  1894,  resulting  in  securing  a  channel  6  feet  deep  and  60  feet  wide 
from  the  mouth  to  the  railroad  bridge. 
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Contract  for  the  rectification  of  Bayou  Plaquemine  under  the  modi- 
fied project  of  April  10,  1899,  was  entered  into  July  15,  1899.  From 
October  29,  1899,  to  June  5,  1902,  the  contractors  excavated  402,630 
cubic  yards  of  material.  No  work  was  done  from  June  5,  1902,  to 
May  24,  1904;  on  the  latter  date  the  contractors  resumed  operations 
under  the  contract,  and  to  June  30,  1905,  506,630  cubic  yards  of  ma- 
terial had  been  removed  in  accordance  with  the  terms  of  the  contract. 
In  addition,  16,500  cubic  yards  was  removed  under  supplemental  con- 
tract. A  partial  channel  was  dredged  through  portions  of  the  bayou, 
and  work  was  suspended  on  June  27,  1905,  until  the  look  shall  have 
been  opened  to  navigation,  when  work  will  be  resumed  and  the  mate- 
rial deposited  in  the  Mississippi  River. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  interval 
of  500  feet  opposite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.  On  November  30,  1901,  and  January  29,  1902, 
two  mattresses,  400  by  600  feet  and  400  by  450  feet,  respectively,  were 
sunk  in  the  river  and  heavily  loaded  with  stone  for  protection  of  the 
banks  neaB  the  proposed  approach  to  the  lock. 

In  1893,  1894,  and  1897  obstructions  were  removed  from  the  mouth 
of  Bayou  Sorrel  and  down  Grand  River,  through  Pigeon  Bayou  to 
Grand  Lake,  a  distance  of  30  miles.  Flat  Lake,  at  the  mouth  of 
Grand  River,  was  dredged  in  1893  and  1897. 

Work  of  dredging  and  removing  obstructions  from  Grand  River 
was  carried  on  under  contract  of  November  25,  1889,  xmtil  April  20, 
1901.  Obstructions  were  removed  from  the  mouth  of  Bayou  Plaque- 
mine  to  2  miles  below  Bayou  Pigeon,  and  at  Bay  Natchez,  a  distance 
of  30  miles.    A  survey  oi  Flat  Lake  and  Bay  Natchez  was  made  in 

1901,  and  a  project  for  dredging  a  50-foot  channel,  10  feet  deep, 
through  them  was  approved  Apru  20,  1901,  and  modified  March  21, 

1902.  A  contract  for  the  work  was  approved  May  1,  1902.  The 
work  was  commenced  in  Flat  Lake  July  5  and  in  Bay  Natchez 
August  7,  1902.  The  channel  through  Flat  Lake  was  completed  on 
January  30,  1903,  and  through  Bay  Natchez  on  May  14,  1904,  a  total 
of  369,198  cubic  yards  of  material  being  excavated. 

With  funds  appropriated  in  1894,  the  work  of  constructing  a 
cofferdam,  excavating,  and  driving  piles  for  foundation  for  the  lock 
was  carried  on  from  1895  to  1898  and  completed. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare 
plans  and  specifications  estimated  the  cost  of  the  lock  at  $700,000. 
Revised  plans  and  specifications  for  the  construction  of  the  lock  and 
approaches  were  approved  October  27,  1897,  and  December  2,  1897, 
respectively,  and  a  continuing  contract  for  the  work  was  entered  into 
May  28,  1*898,  and  approved  June  17,  1898.  The  work  was  com- 
menced in  August,  1898.  Under  this  contract  the  floor  and  walls  of 
the  lock  were  completed,  and  miter  sills,  inlet  pipes,  and  snubbing 
hooks  placed.    By  direction  of  the  Chief  of  Engineers,  supplementtu 
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contract  was  entered  into  with  the  contractors  on  June  18,  and 
approved  by  the  Secretary  of  War  June  24,  1903,  annulling  their 
contract  upon  payment  to  them  of  the  retained  percentages  and 
other  items  claimed  by  them,  aggregating  $24,236.41.  Revised  plans 
for  construction  of  lock  gates  and  of  the  approaches  to  the  lock,  in- 
cluding excavation  and  fill,  were  approved  on  June  11,  1903. 

A  contract  for  the  construction  of  power  house  and  operating 
machinery  for  the  lock  for  $114,000  was  entered  into  November  18, 
1899.  Notice  to  commence  work  was  given  July  23,  1904,  and  work 
on  the  ground  commenced  in  Februarv,  1905.  To  the  end  of  the 
fiscal  year  the  boilers  and  machinery  had  been  placed  in  position, 
materials  accumulated  on  the  lock  walls,  etc.,  and  work  on  the  con- 
tract was  well  advanced. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side 
and  0.31  acre  on  the  south  side  were  purchased  August  24,  1900,  for 
$7,500. 

A  contract  was  approved  May  5,  1902,  for  the  construction  of  a 
protection  levee  from  the  northeast  comer  of  the  lock  to  connect 
with  the  main  levdfe  system  in  front  of  the  lock.  The  work  was  com- 
pleted August  8,  1902. 

Contract  for  constructing  the  lock  gates  was  entered  into  February 
8,  approved  February  19,  1904,  the  work  to  be  completed  August  23, 
1905.  Work  on  the  ground  was  commenced  in  December,  1904.  At 
the  close  of  the  fiscal  year  work  on  the  contract  was  about  75  per  cent 
completed,  three  gates  being  erected  and  practically  completed,  and 
Irath  halves  of  one  gate  and  one  half  of  the  remaining  gate  being 
assembled. 

Contract  was  entered  into  on  February  13,  approved  February  17, 
1905,  for  constructing  protection  levee  and  makmg  a  portion  of  the 
fill  behind  the  lock  walls,  estimated  amount  of  material  to  be  placed 
nnder  this  contract  being  40,000  cubic  yards.  Work  w^as  commenced 
in  March,  1905,  and  at  the  end  of  the  fiscal  year  16,200  cubic  yards  had 
been  placed. 

A  contract  was  entered  into  on  June  19,  1905,  providing  for  con- 
struction of  the  approach  at  the  bayou  end  and  part  of  the  approach 
at  the  river  end  of  the  lock,  the  material  excavated  to  be  placed 
behind  the  lock  walls.  Work  under  this  contract  had  not  been  com- 
menced at  the  end  of  the  fiscal  year. 

The  sum  of  $1,191,568.88  was  expended  on  these  improvements  up 
to  June  30,  1905,  including  $1,000  withdrawn  by  the  Chief  of  Engi- 
neers June  20,  1901,  for  office  expenses. 

For  maintaining  the  dredged  channel  through  Bayou  Plaquemine 
and  Grand  River  and  for  removing  sediment  from  the  lock  chamber 
a  dredge  should  be  constructed  for  use  in  connection  with  this 
improvement.  It  is  believed  that  $100,000  could  be  advantageously 
expended  in  this  connection,  as  follows : 

Cost  of  dredge $60,000 

Operating  same  two  years,  at  $15,000  per  year 30, 000 

Contingencies,  etc 10, 000 

Total 100,000 
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Comparative  statement  of  receipts  and  shipments  for  ten  pears. 


Date. 

1 

Tons. 

Change  in  tonnage 
from  preTions  year. 

Increase. 

Decrease. 

Year  ending  Hay  81— 
1896           .. 

• 
98,879 

88.  UB 

1807 

67,065 

kIIm 

1808 

76,886 

i9,en 

18,615 

82,449 

'■"i94,487" 
9,000 
10,600 
16.600 

1899 

89,801 

Calendar  rear— 

1899...- 

1 
'       Ul,760 

HOC                

88,548 

23,807 

1901 

188,000 

1008           

»       888,000 

1908 

808,600 

1904 

iaK.inn 

July  1,  1904,  balance  unexpended $571,258.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    35, 000. 00 


606,258.08 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    122,826.96 


July  1,  1905,  balance  unexpended 483,431. 12 

July  1,  1905,  outstanding  liabilities 38,097.08 


July  1,  1905,  balance  available , 446,334.04 


July  1,  1905,  amount  covered  by  uncompleted  contracts 344, 074.  23 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 


Amount  that  can  be  profitably  expended  lii  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  7.) 

8.  Bayou  Teche,  Louisiana. — Bayou  Teche  is  an  important  com- 
mercial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the 
Gulf  of  Mexico  through  Atchafalaya  River.  Prior  to  improvement 
it  had  a  depth  of  8  feet  to  St.  Martinville,  La.,  but  navigation  was 
rendered  dangerous  by  numerous  obstructions.  Above  St.  Martin- 
ville the  bayou  was  navigable  by  steamboats  during  high  water. 
The  project  of  1870  provided  for  removal  of  obstructions  from  the 
head  to  the  mouth  of  the  bayou.  Work  under  this  project  was  car- 
ried on  from  1870  to  1886,  the  stream  being  cleared  oi  logs,  snags, 
wrecks,  overhanging  trees,  and  a  number  of  sand  bars.  The  improve- 
ment was  not  permanent  and  other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions  be- 
tween St.  Martinville,  La.,  and  the  mouth  of  the  bayou,  a  distance  of 
about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obstructions  being  removed  as  appropriations  were  made. 

The  river  and  harbor  act  of  March  3,  1905,  provides  for  a  resurvey 
of  the  project  submitted  in  House  Document  No.  69,  Fifty-fifth  Con- 
gress, first  session,  for  securing  a  low-water  channel  of  6  feet  from 
St.  Martinville  to  the  .source  of  the  bayou.  This  survey  was  in 
progress  at  the  close  of  the  fiscal  year. 
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To  June  30,  1905,  $88,957.78  had  been  expended  upon  this  work,  of 
■which  $7,500  was  for  maintenance  and  $457.78  for  expenses  of  resur- 
vey  of  the  bayou. 

It  is  estimated  that  $10,000  can  be  profitably  expended,  in  addition 
to  the  available  balance,  in  removal  of  obstructions  and  maintaining 
the  low-water  channel  from  St.  Martinville  to  the  mouth  of  the  bayou. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 

Change  In  tonnage 
from  preTiona  year. 

, 

Increase. 

13,7ST 
8,344 

Decrease. 

T«ar  ending  May  81— 

1886 

288,686 
808,029 
238,783 
286,081 

2T2,V75 
212,108 
336,583 
408.464 
460.542 
862,  TOe 

18W 

1886 

64,246 

law      

4T,808 

Calendar  year— 

1888.... 

18,116 

1800 

■"■■i»,'4T4' 

72,8T1 
,    42,068 

60,866 

1801      

18Ge              «. 

1808 

laM 

87,886 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  f  7, 500. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  on  resnrvey  of 
bayou 457.  78 


July  1,  1905,  balance  unexpended 7,042.  22 

July  1,  1905,  outstanding  liabilities 747. 15 


July  1,  1905,  balance  available 6,295.07 

(See  Appendix  S  8.) 

9.  Bemoving  sunken  vessels  or  crafikjobstructing  or  endangering 
navigation. — It  having  been  reported  that  the  wrecks  of  three  un- 
named coal  barges  were  obstructing  the  navigation  of  Bayou  Teche, 
Louisiana,  an  examination  of  the  wrecks  was  made  under  the  direction 
of  the  officer  in  local  charge,  and,  in  accordance-with  his  recommenda- 
tion, contract  was  entered  into  for  removing  the  wrecks.  The  work 
was  completed  on  December  15,  1904.  The  total  expense  of  the  re- 
moval, including  cost  of  examination  of  the  wrecks,  was  $625. 

(See  Appendix  S  9.) 

IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI,  AND  OF  CER- 
TAIN RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND  EAST- 
ERN TEXAS. 

This  district  was  in  the  temporary  charge  of  Lieut.  Col.  H.  M. 
Adams,  Corps  of  Engineers,  until  July  7,  1904,  and  in  the  charge  of 
Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  since  that  date.  Divi- 
sion engineer,  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  to 
August  12,  1904,  and  Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engi- 
neers, since  that  date. 

1.  Hoviochitto  River.,  Mississippi. — About  8  miles  above  Fort 
Adams,  Miss.,  the  Homochitto  enters  the  Mississippi  River.  For  the 
first  3  miles  from  that  point  it  is  designated  as  the  "  Narrows,"  and 
for  a  distance  of  12  mues  farther  as  "  Old  River."  A  preliminary 
examination  made  in  1896  showed  that  the  Narrows  had  a  depth  of 


Digitized  by 


Google 


366  KEPOBT   OF  THE   CHIEF   OF   ENGINEEB8,  XT.  8.  ABHT. 

5  feet  at  low  water  and  a  width  of  150  feet,  except  for  a  distance  of 
about  1  mile,  where  the  stream  is  very  narrow  and  shoal.  This  nar- 
row and  shoal  portion  was  obstructed  by  snags  and  logs.  Old  River 
was  about  1,000  feet  wide  and  about  2  reet  in  depth  over  the  shoalest 
places  at  low  water.  It  was  clear  of  obstructions.  Above  Old  River 
the  Homochitto  River  had  a  navigable  depth  of  about  8  feet  and  a 
width  of  about  150  feet  for  a  distance  of  about  45  miles,  but  it  was 
thickly  obstructed  by  snags,  logs,  and  overhanging  trees. 

The  act  of  March  3,  1899,  appropriated  $16,000  for  the  removal  of 
obstructions  between  the  mouth  of  the  river  and  the  Yazoo  and  Mis- 
sissippi Valley  Railway  bridge,  a  distance  of  about  60  miles,  and  a 
project  for  the  work  was  approved  April  18,  1899. 

Work  under  this  project  was  commenced  November  27,  1899,  and 
continued  until  August  13,  1900,  resulting  in  the  improvement  of  the 
channel  for  a  distance  of  about  18  miles  and  a  width  varying  from 
60  to  200  feet. 

Under  act  of  June  13,  1902,  $2,0Q0  was  appropriated  for  the  main- 
tenance of  this  improvement,  which  sum,  together  with  the  unex- 
pended balance  from  former  appropriations,  made  $2,521  available 
lor  expenditure  under  a  project  approved  July  17,  1902^  providing 
for  the  maintenance  of  the  improved  channel  for  a  distance  of  14 
miles,  or  as  far  as  available  funds  would  permit.  Work  was  begun 
under  this  project  September  4, 1902,  and  continued  until  January  12, 
1903,  when  operations  were  suspended  on  account  of  the  high  stage 
of  the  river.  The  improved  channel  was  cleared  of  obstructions  from 
the  mouth  of  the  Old  River  to  its  north  fork,  a  distance  of  about  6 
miles. 

No  work  has  been  done  since.  January,  1903,  the  balance  available 
being  too  small  for  effective  work. 

The  act  of  March  3,  1905,  appropriated  $2,000  for  the  maintenance 
of  this  improvement,  and  project  approved  April  7,  1905,  provides 
for  its  expenditure  during' tlw  low-water  season  in  removing  obstruc- 
tions from  the  river  from  its  mouth,  at  its  junction  with  the  Missis- 
sippi River,  as  far  up  as  available  ftmds  will  permit. 

The  amount  expnded  to  July  1,  1905,  is  $17,576.90,  of  which 
$2,097.90  was  applied  to  the  maintenance  of  improvement. 

The  improvement  is  not  permanent,  as  snags  and  logs  will  continue 
to  accumulate  in  the  improved  portion  of  the  stream.  There  still 
remains  about  36  miles  of  the  channel  to  improve  to  complete  the 
project  of  1899. 

No  detailed  commercial  statistics  for  the  calendar  year  1904  were 
available.  Circular  letters  and  blank  forms  for  furnishing  statistics 
were  sent  in  March,  1905,  to  all  parties  known  to  operate  ooats,  etc., 
on  this  stream,  but  no  satisfactory  replies  were  received.  The  com- 
merce consists  mainly  in  the  rafting  of  timber. 

July  1.  1904,  balance  unexpended $423.10 

Amount  appropriated  by  river  and  harbor  art  of  March  3,  1905 2, 000;  00 

July  1,  1905,  balance  unexpended 2,423. 10 

(See  Ajjpendix  T  1.) 

2.  Bogue  Chitto,  Chehincte  River,  Bogue  Falia,  Tickfaw  River 
and  tributaries,  Amite  River,  and  Bayou  Manchac,  Louisiana. — (a) 
Bogue  Chitto.— -Origintilly  navigation  on  this  stream  was  impeded  by 
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snags,  logs,  and  overhanging  trees  throughout  its  entire  length,  except 
during  very  high  stages  oi  water.  The  minimum  width  of  channel 
was  80  feet  ana  the  least  depth  of  water  3  feet. 

The  present  project,  adopted  in  1890,  provided  for  securing  and 
maintaining  a  channel  3  feet  deep  from  the  mouth  of  the  river  to 
Alford's  bridge,  near  Summit,  Miss.,  a  distance  of  about  190  miles, 
by  closing  the  west  mouth  and  several  small  run-out  bayous,  and  by 
the  removal  of  obstructions  and  overhanging  trees,  at  an  estimated 
cost  of  $55,000. 

The  report  of  the  survey  upon  which  the  project  of  1890  is  based 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  page  1465. 

Owing  to  the  inadequacy  of  appropriations  it  has  been  possible  to 
carry  out  the  above  project  only  as  far  as  Cross  River,  about  80  miles, 
which  distance  had  to  be  cleared  periodically  to  maintain  the  im- 
provement. On  June  30,  1900,  the  condition  of  the  river  permitted 
of  navigation  being  had  by  light-draft  boats  from  the  mouth  of  the 
river  to  Cross  River. 

Under  the  project  approved  by  the  Chief  of  Engineers  July  31, 
1902,  $3,000,  allotted  from  the  $9,500  appropriated  by  the  act  of 
June  13,  1902,  for  "  Improving  Bogue  Chitto,  Chetuncte  River, 
Bogue  Falia,  Tickfaw  River  and  tributaries,  Amite  River,  and 
Bayou  Manchac,  Louisiana,"  was  applied  to  maintenance  of  the 
improved  channel  by  the  removal  of  such  snags,  logs,  and  overhang- 
ing trees  as  had  accumulated,  with  the  result  that  the  stream  was 
made  navigable  for  a  distance  of  84  miles  from  its  mouth. 

No  work  has  been  done  since  February,  1903,  the  balance  available 
being  too  small  for  effective  work. 

The  amount  expended  to  July  1,  1905,  is  $27,803.11,  of  which 
amount  it  is  estimated  $12,890.51  was  applied  to  maintenance. 

The  commerce  consists  mainly  of  the  rafting  of  logs  and  lumber  for 
the  surrounding  sawmills.  No  boats  ply  regularly  on  this  stream. 
The  only  commercial  statistics  furnished  for  calendar  year  1904  was 
48,750  tons  of  logs  and  975  tons  of  sawed  lumber,  although  it  is  stated 
that  260,000,000  feet  of  pine  timber  is  floated  down  this  river 
annually. 

(6)  Chefuncte  River  and  Bogue  Falia. — Prior  to  improvement  ot 
Chefuncte  River  a  bar,  with  a  depth  of  only  4J  feet  of  water,  ob- 
structed the  entrance  to  the  mouth  of  the  river.  From  this  point  to 
its  junction  with  the  Bogue  Falia,  a  distance  of  10  miles,  the  river  was 
from  300  to  800  feet  in  width,  with  a  channel  15  feet  in  depth,  navi- 
gable for  steamers  and  sailing  vessels,  but  obstructed  by  snags  and 
overhanging  trees.    Above  this  point  the  stream  is  not  navigable. 

Bogue  Falia  was  navigable  for  small  steamers  from  point  of  junc- 
tion with  the  Chefuncte  to  Grants  Landing,  4  miles  above ;  for  sailing 
vessels  drawing  5  feet  or  less,  to  Covington,  2  miles  farther;  ob- 
structed by  snags  and  overhanging  trees.  Not  navigable  beyond 
Covington. 

The  original  project  of  1880  provided  for  dredging  through  the  bar 
at  the  mouth  of  the  Chefuncte  River  and  for  the  removal  of  all 
obstructions  between  its  mouth  and  Covington  on  the  Bogue  Falia, 
at  an  estimated  cost  of  $5,460.    It  was  modified  in  1884  to  permit  of 
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the  construction  of  a  breakwater  to  protect  the  channel  dredged  across 
the  bar  at  mouth  of  the  Chefuncte  River.    Estimated  cost,  $1,500. 

For  an  account  of  the  improvements  under  original  project  and 
modification,  see  Annual  Report  of  the  Chief  of  Engineers  ror  1896, 
page  1485. 

The  work  of  maintenance  was  commenced  under  the  project  ap- 
proved August  10, 1892.  During  the  fiscal  year  ending  June  30, 1903, 
a  number  of  obstructions  to  navigation  were  removed^  and  the  chan- 
nel across  the  bar,  which  had  refilled,  was  dredged  for  a  length  of 
1,239  feet,  with  an  average  width  of  150  feet.  Depth  of  water  in  the 
channel  was  6.8  feet. 

In  February,  1903,  $1,194.01  remaining  to  the  credit  of  this  allot- 
ment was  transferred  to  that  for  "  Improving  Amite  River  and  Bayou 
Manchac,  Louisiana." 

No  work  has  been  done  since  January  31, 1903,  there  being  no  funds 
available. 

An  allotment  of  $500  was  made  from  the  act  of  March  3,  1905,  for 
maintenance  of  the  improvement,  and  project  approved  May  10,  1905, 
provides  for  its  expenditure  in  removing  such  snags,  logs,  and  over- 
hanging trees  as  interfere  with  navigation. 

The  amount  expended  to  July  1,  1905,  is  $12,305.99,  of  which 
$6,805.99  was  applied  to  maintenance. 


Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 

Change  in  tonnage 
from  previons  year. 

Increase. 

Decrease. 

Tear  ending  Hay  81— 

1894..  .:...... 

£42,464 
48,778 
67,680 

110,084 
99,606 
97,789 

166,600 
80,fi66 
98,874 
100,768 
184,099 

02,160 

1896 

ltC6e6 

1896 

17,9QK 
42.364 

1897 - 

1896 

I0,6» 
1,716 

1809 

Calendar  year— 

1889 

68.711 

1900 

69, 6M 

1901 .• 

6,6i8 

7,894 
83,881 

190£ 

1904 

(c)  Tickfaw  River  and  tributaries,  Louisiana. — These  streams — 
the  Tickfaw,  Blood,  Natalbany,  and  Ponchatoula  rivers — ^had  a 
9-foot  channel,  navigable  for  steamers  and  schooners  for  an  aggregate 
distance  of  38  miles,  but  obstructed  by  snags,  logs,  and  ovemanging 
trees. 

The  original  project,  adopted  in  1881,  provided  for  the  removal  of 
obstructions  as  far  as  appropriations  would  permit;  estimated  cost, 
$10,230.    The  project  for  maintenance  of  the  improvement  was  ap- 

E roved  August  10,  1892,  and  under  these  two  projects  the  work  has 
Een  carried  on  since  1881. 

During  1896  the  water  hyacinths  at  the  mouth  of  the  Tickfaw 
River  were  removed,  and  in  1889  a  bar  which  had  formed  at  the  same 
locality  was  cut  away.  About  30  miles  of  the  river  and  its  tributaries 
was  improved. 
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Under  the  project  approved  July  31, 1902,  the  work  of  maintenance 
wa5  ajntinued  until  November  22,  1902,  at  which  time  these  streams 
hid  ample  depth  for  the  commerce  to  be  benefited  and  were  practi- 
cdly  free  from  obstructions  except  as  regards  the  water  hyacinths. 

An  allotment  of  $1,000  was  made  from  the  act  of  March  3,  1905, 
for  maintenance  of  the  improvement,  and  project  approved  May  10, 
1905,  provides  for  its  expenditure  in  removing  obstructions,  begin- 
vxDZ  at  mouth  of  Tickfaw  River  and  extending  up  that  stream  and 
the  Natalbany  River,  as  far  as  available  funds  will  permit. 

Operations  were  commenced  with  a  hired  plant  on  Jime  24,  1905. 
The  amount  expended  to  July  1,  1905,  is  $12,956.38,  of  which  it  is 
esdmated  $i,956.38  was  applied  to  maintenance. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tons.      ' 

Change  li 
from  pret 

Increase. 

1  tonnage 
Ions  year. 

Decrease. 

Tear  nidiiic  Hay  31— 

1 
40.008  1 
23,384 
72.H51  1 
68,115  1 
75,578  1 
58.861  1 

79,300  1 
,W,540' 
66,464  1 
4.5,682 

Mi,aoe 

2e,oae 

1» 

16,619 

IM 

4»,4e7 

W? 

14,788 

UM 

17,764 

1« 

22,618 

Calndu' yeu-— 

\M 

ie,88» 

1«B 

2:i,700 

MOl 

SM 

MfB 

£6,882 

im 

40,670 



(<f)  Amite  Rirer  and  Bayou  Ma7icha<\  Louisiana. — ^Prior  to  im- 

Srovement  the  Amite  River  was  navigable  for  small  steamers  for  a 
istance  of  45  miles  from  its  mouth,  and  Bayou  Manchac  for  a  dis- 
tance of  10  miles,  but  both  streams  were  obstructed  by  snags,  logs,  and 
overiianging  trees. 

The  original  project,  as  adopted  in  1880  and  modified  in  1883  and 
1888.  provided  for  the  removal  of  obstructions  in  Bayou  Manchac 
from  Hope  Villa  to  the  Amite  River,  and  in  the  latter  stream  to  Lake 
Maurepas  (its  mouth),  at  an  estimated  cost  of  $31,760. 

Amite  River  was  improved  for  a  distance  of  42  miles  from  its 
month,  and  Bayou  Manchac  for  a  distance  of  10  miles  from  its  junc- 
tion with  the  former  stream.  A  turning  basin  was  made  at  the 
upper  limit  of  improvement  in  Bayou  Manchac. 

The  work  of  maintenance  has  iJeen  caried  out  under  the  project  of 
1892  and  subsequent  projects. 

Under  the  project  approved  July  31,  1902,  the  bar  at  the  mouth  of 
Amite  River  was  redredged,  giving  a  channel  60  feet  wide,  with  an 
S-foot  depth  for  1,600  reet  and  a  6-foot  depth  for  an  additional 
IM)  feet.  On  account  of  exhaustion  of  funds  dredging  was  discon- 
tinued February  4,  1903,  leaving  a  distance  of  500  reet  with  a  chan- 
nel depth  of  only  4.5  feet. 

An  allotment  of  $5,000  was  made  from  the  act  of  March  3,  1905, 
for  maintenance  of  the  improvement,  and  project  approved  May  10, 
1905,  provides  for  its  expenditure  in  redredging  and  removing  ob- 
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stn]rtion>  at  the  month  of  Bayou  ^lanchac  and  in  tedtedgin^  the 
channel  over  the  bar  at  mouth  of  Amite  River,  as  far  as  available 
fuii<L>  will  f^emiit. 

Specifications  have  been  prepared,  the  work  advertised,  and  bids 
will  be  opeiiwl  July  12. 1905. 

The  improvement  is  not  considered  permanent,  as  snass  and  logs 
will  continue  to  accumulate  and  bars  will  continue  to  rorm  at  the 
mouths  of  the  streams,  thus  ol)structing  navigation. 

Tlie  amount  expended  to  July  1.  190.5.  is  ^7.358.39,  of  which  it  is 
estimated  $12,457.67  was  appliecl  to  maintenance. 

Crtmparatlve  utatement  of  receipt*  and  thipmenU  tor  ten  ifCAirs. 


Tear  ending  Vmj  31- 
MH 

W* 

inm 

IW7 

)(*H 

bm 

CUendar  year— 

WW  

WW) 

I»l 

1808  

19fH 


Tods. 


Change  in  tomuige 
from  prerlom  year. 

Increaae.  !  Decrease. 


isr.aoel 

42, 883  ■ 
S6,UB  ' 
4a,30»  .. 
54.  TW  I 

w,:<iS' 


SB,  Kin 

ae.»M 

44,  AM 

iao,f«i 


131,808 


12,120 


6.240 
6,tGS 


44,618 
■7«,'i6T 


1I4,«9 


S,SM 


456 

84,450 


26,224 


July  1,  1004,  balanop  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. 


June  :{0,  liM.!,  amount  ezi)ended  during  fiscal  year,  for  maintenance  of 
Improvement 


$424.35 
6,500.00 

6.924.35 

48.22 


July  1,  1903,  balance  unexiiended 6,876.13 

July  1,  1905,  outstanding  liabilities 325.88 


July  1,  1905,  balance  available 6,550.25 


Amount  (estimated)  retiulred  for  completion  of  existing  project 30,000.00 

(See  Appendix  T  2.) 

■!.  Channel,  hay,  and  nasnes  of  Bayou  Vermilion  and  Jfermentau 
Rirer  and  tributariat,  Louisiana. — (a)  Channel,  bay,  and  passes  of 
litiyou  Vermilion. — Prior  to  improvement  the  upper  12  miles  of 
Bayou  Vermilion  was  only  2  feet  deep  and  its  lower  portion,  through 
the  bay  and  passes,  not  less  than  5|  feet  deep,  and  had  a  width  vary- 
ing from  100  to  400  feet.  The  channel,  however,  was  obstructed  by 
snags,  logs,  and  overhanging  trees. 

The  original  project,  adopted  in  1882,  provided  for  the  removal  of 
tli('.s<>  obstructions,  the  erection  of  guide  piling  to  indicate  the  limits 
of  the  channel  over  the  bars  in  Vermilion  Bay,  and  for  securing 
a  navigable  depth  of  5^  feet  up  to  the  railroad  bridge  near  Lafay- 
ette, La. 

Project  for  maintenance  (1892)  was  approved  by  the  Secretary  of 
War  Au^st  12, 1892, 

Op<',rations  were  carried  on  w^ith  the  appropriations  made  in  1892, 
1893,  1896,  and  1899,  and  the  stream  cleared  of  obstructions  from 
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Abbeville,  La.,  to  the  railroad  bridge  near  Lafayette,  La.,  a  distance 
of  about  36  miles.  No  work  was  done  from  February,  1900,  to  Sep- 
tember, 1902. 

An  examination  in  1901  showed  that  obstructions  had  again  formed, 
and  the  project  approved  July  12,  1902,  provided  for  their  removal 
from  the  mouth  of  the  bayou  to  the  railroad  bridge  near  Lafayette, 
La.,  or  as  far  as  funds  available  would  permft.  About  36  miles  of 
the  bayou  was  cleared  of  obstructions  under  this  project,  the  work 
being  completed  in  November,  1903.  At  that  date  there  was  an  avail- 
able channel  from  the  mouth  of  the  bayou  to  the  Southern  Pacific 
Railway  bridge,  near  Lafayette,  La.,  for  vessels  drawing  5  feet  of 
water  or  less. 

The  improvement  is  not  considered  permanent,  as  obstructions  will 
continue  to  form  and  must  be  periodically  removed. 

An  allotment  of  $1,000  was  made  from  the  act  of  March  3,  1905, 
for  maintenance  of  the  improvements,  and  project  approved  May  24, 
1905,  provides  for  its  expenditure  in  removing  obstructions  from  the 
channel  from  its  mouth  to  the  railroad  bridge,  or  as  far  as  available 
funds  will  permit. 

The  amount  expended  to  July  1,  1905,  is  $35,124.10,  of  which 
amount  $25,224.10  has  been  expended  under  projects  for  maintenance. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 

12,933 

13,023 
6,126 
8,862 

14,968 

21,150 
B1,38B 

sr.ocii) 

15,167 
29, »» 

Change  in  tonnage 
from  ptevioos  year. 

Increase. 

Decrease. 

Year  ending  Hay  81- 

l«e6.. 

80,889 

ISW 

89 

1897 

6,898 

1808 

2,786 
6,107 

isee 

CUendsr  year— 

1900 

1901 

io,2as 

5,015 

1908 

190S 

21,848 

19M 

14,lfl» 

(&)  Mermentau  River  and  tributaries^  Louisiana. — Prior  to  im- 
provement these  streams  had  depths  varying  from  7  to  30  feet.  The 
channel  thrpugh  Grand  Lake  was  6  feet  deep,  and  the  depth  at  the 
mouth  of  the  river  was  about  13  feet.  The  width  varies  from  70 
feet  near  Viterboville  to  350  feet  at  Lake  Arthur.  The  channel  was 
crooked  and  obstructed  by  snags  and  logs. 

The  original  project  of  1892  provided  for  the  removal  of  obstruc- 
tions in  the  upper  river  and  the  construction  of  brush  dams  in  the 
lower  river  to  remove  existing  mud  flats.  The  estimated  cost  was 
$23,615.25. 

With  the  appropriations  of  1892,  1894,  and  1896  operations  were 
carried  on  from  December,  1892,  to  December,  1899,  and  38  xniles  of 
the  channel,  from  the  lower  end  of  Lake  Arthur  downstream,  was 
cleared  of  obstructions;  two  brush  dams,  2,500  and  3.000  feet  in 
length,  respectively,  were  built  in  Mud  Lake,  and  a  channel  8  feet  in 
depth  and  50  feet  in  width  was  cut  across  the  flats  in  Mud  Lake  and 
maintained  as  the  exigencies  of  navigation  required. 
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The  project  approved  July  12,  1902,  provided  for  the  expenditure 
of  the  allotment  from  the  appropriation  of  June  13,  1902,  together 
with  the  unexpended  l>alance  from  former  appropriations,  for  the 
restoration  of  tne  bru^h  dams  in  Mud  Lake  to  their  original  condition, 
and  for  the  removal  of  such  ol»tructions  as  might  be  round  to  be  nec- 
essary to  facilitate  navigation. 

Under  this  project  tne  necessary  repairs  to  the  upper  brush  dam  in 
Mud  Lake  were  completed  under  contract  on  June  2, 1903. 

An  allotment  of  $2,000  was  made  from  the  act  of  March  3, 1905,  for 
maintenance  of  the  improvement,  and  project  approved  May  24,  1905, 
provides  for  its  expenditure  in  removing  such  obstructions  as  may 
develop  from  the  mouth  of  the  Mermentau  River  to  the  head  of  navi- 
gation in  the  tributaries,  or  as  far  as  funds  will  permit. 

The  amount  expended  to  July  1.  1905,  is  $25,289.88,  of  which  it  is 
estimated  that  $8,573.40  was  applied  to  maintenance. 

Comparative  statement  of  thipments  and  receipts  for  ten  years. 


Tons. 

Change  in  tonnage 
from  prevtona  year. 

Increase. 

Decrease. 

Year  ending  Hay  31— 

imi>.... 

15,9H 
16, 4M 
12,810 
18,6I» 
28,296 

27.084 
W,»l 
60,826 

63,  am 

46,888 

10,618 
601 

iim 

1097 

4,249 

1898 

6,440 
8,686 

18t0 

Calendar  year— 
1800 

1901   :.                               

2,257 
21,095 
18,864 

]90i 

I9n8                                                                    ..  . 

I90i 

17,824 

July  1,  1004,  balance  unexpended 

Amount  appropriated  by  rirer  and  harbor  act  approved  March  3,1905. 


June  ;w,  IflO.'i,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement _- 


$808. !» 
3, 000. 00 

3,808.nti 

207.69 


July  1,  lOOS,  balance  unexpended 3,601.27 

July  1,  1005,  outstanding  liabilities 50.2.5 


July  1,  1008,  balance  available ,.      3,551.02 

(See  Appendix  T  3.) 

4.  Mouth  and  passes  of  Calcasieu  Hirer,  Louisiana. — Prior  to  im- 
provement there  existed  a  depth  of  C^  feet  over  the  outer  bar  at  the 
entrance  to  Calcasieu  Lake.  The  lake  was  15  miles  in  length,  with  a 
depth  of  C)  feet.  The  depth  of  water  over  the  inner  bars  was  31  feet, 
and  from  the  upper  bar  to  Lake  Charles,  Louisiana,  the  river  was  not 
less  than  8  feet  cieej). 

Under  the  original  project  of  1872,  with  the  modification  of  1881, 
a  channel  8  feet  in  depth,  70  feet  wide,  and  7,500  feet  in  length  was 
cut  through  the  inner  bars  during  1874,  1882,  and  1883,  but  this 
channel  having  shoaled  to  3J  feet  it  was  redredged  in  1886  under  the 
pnjject  of  that  year,  and  a  plank  revetment  to  provide  against  re- 
iiiling  was  commenced.  The  noncompletion  of  this  revetment  caused 
the  refilling  of  the  channel. 
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Appropriations  made  in  1888,  agCTegating  $85,000,  for  the  con- 
struction of  a  revetment  and  parallel  jetties,  in  accordance  with  the 
project  of  1886,  not  being  sufficient,  this  sum  was  increased  by 
$100,000  in  1892. 

The  project  of  1892,  under  which  the  present  work  is  being  carried 
on,  provides  for  the  dredging  of  a  channel  8  feet  in  depth  through 
the  inner  bars  and  revetting  this  channel;  to  construct  parallel  jet- 
ties of  brush  and  stone  at  the  entrance  to  the  outer  pass,  and  to 
dredge  a  channel  between  these  jetties  to  a  depth  of  12  leet  if  neces- 
sary.   The  total  estimated  cost  of  these  improvements  is  $600,000. 

Under  this  project  the  revetment  was  completed  in  August,  1893. 
A  channel  8  xeet  deep  and  50  feet  wide,  connecting  deep  water  in 
Calcasieu  Pass  and  Lake,  was  dredged  in  1894. 1895,  and  1898.  Con- 
struction of  the  east  jetty  was  carried  on  in  1894, 1895,  and  1896,  and 
of  the  west  jetty  in  1897.  In  1900,  with  an  appropriation  of  $35,000, 
the  foundation  of  the  west  jetty  was  extended  1,000  feet,  making  its 
total  length  3,200  feet.  During  the  fiscal  year  ending  June  30,  1903, 
the  channel  was  redredged  for  a  distance  of  3,770  feet,  with  a  width 
of  60  feet  and  a  mean  low- water  depth  of  8  feet.  Under  authority 
of  the  Chief  of  Engineers  and  with  the  consent  of  the  contractor  for 
that  work,  $5,000  was  transferred  from  the  allotment  for  repairs  to 
an  extension  of  the  the  east  jetty,  with  which  amount  the  length  of 
the  redredged  channel  was  increased  to  5,770  feet. 

The  work  of  repairs  and  extension  of  east  jetty,  under  contract, 
was  commenced  September  15,  1904,  and  was  completed  January  4, 
1905.  All  the  breaks  made  by  the  hurricane  of  1900  were  repaired 
and  the  east  jetty  extended  600  feet.  Twenty-one  thousand  and 
thirty-one  and  nine-tenths  tons  of  riprap  stone  and  5,333.34  square 
yards  of  brush  mattresses  were  required  for  this  work ;  52  granite 
capping  stones  were  also  raised  and  replaced  on  the  jetty.  The 
east  jetty  is  now  8,600  feet  long  and  the  west  jetty  3,200  feet. 

An  examination  of  the  channel  made  in  May,  1905,  developed  the 
fact  that  the  channel  dredged  to  a  depth  of  8  ifeet  in  1903  through 
the  inner  pass  had  shoaled  to  less  than  4  feet  and  that  the  revet- 
ments placed  for  protection  of  this  channel  had  almost  entirely 
disappeared. 

The  channel  through  the  outer  pass  between  the  jetties  had  a 
depth  at  low  tide  of  about  10  feet,  which  is  ample  for  present  needs 
of  navigation,  considering  the  condition  of  channel  through  inner 
pass. 

The  act  of  March  3,  1905,  appropriated  $100,000  for  continuing 
improvement  and  for  maintenance.  A  survey  to  extend  from  the 
mouth  of  the  river  to  the  outer  pass  was  authorized  May  20,  1905, 
for  the  purpose  of  obtaining  the  data  necessary  for  preparation  of 
project,  and  all  preliminary  arrangements  for  the  party  to  take  the 
field  are  completed. 

The  amount  expended  to  July  1,  1905,  is  $511,221.57.  Of  this 
amount  $477,062.71  has  been  expended  under  the  present  project,  of 
which  it  is  estimated  that  $15,321.39  was  applied  to  maintenance. 
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Comparatire  Hiatcment  of  nhipmentt  and  receipt*  fur  ten  y«ar». 


Tons. 

254.8M 
202, 7S5 
I4I.0» 
1W,0I7 
174.651 

13B.5M) 
iaB,0(5 
148,483 
]M,1SS 
)S»,21< 

Change  in  tonnage 
from  previoiu  year. 

1 

Increase.     Decrease. 

Year  ending  1U.J  31  - 

1HB5.T7?...... 

«0,&7I 

V/M 

61  61S 

WK 

81,T» 

IfW 

48,968 

im 

i&.sat 

calendar  year— 

UOO 

IJOI 

SSb 

uve 

9,43i   

iwe 

45,<7e   ..     . 

ItOi 

at.oa  

July  1,  19(>l,  balance  unexpended 

$59,956.71 

Amount  appropriated  by  rirer  and  barbor 

act  o( 
flscal 

Man 
year. 

:b  3,  10« 

for  w« 

6 100,000.00 

June  30.  1005,  amount  expended  during 
Improvement 

159,958.71 
>rk8  of 
59,678.28 

July  1,  1905,  balance  unexpended 

100,278.43 

July  1,  1905,  outstanding  liabilities 

_     ...             70.40 

July  1,  1905,  balance  available 

100,208.03 

Amount  (estimated)  required  for  completion  of  existing  project 242,681.00 

(See  Appendix  T  4.) 

/}.  Johnsons  Bavou,  Louisiana. — ^This  stream  empties  into  Sabine 
Lake,  Texas.  Preliminary  survey,  made  in  1897,  showed  a  minimum 
depth  of  channel  of  12  feet  and  only  2^  feet  over  the  bar  at  the  mouth 
of  the  bayou. 

The  project  of  April,  1899,  provided  for  dredging  a  6-foot  channel 
through  the  bar  at  the  mouth  of  the  bayou  of  such  width  as  the 
appropriation  ($2,500)  would  permit 

This  work  was  completed  during  December,  1899,  and  a  channel  6 
feet  deep  and  60  feet  wide  secured. 

No  work  was  carried  on  during  the  past  fiscal  year. 

To  June  30,  1904,  there  had  been  expended  on  this  improvement 
$2,261.35,  at  which  time  the  stream  was  navigable  for  vessels  drawing 
5  feet  or  less. 

No  further  work  being  considered  neces.sary  the  unexpended  bal- 
ance of  the  appropriation,  $238.65,  was,  on  June  30,  1904,  carried  to 
the  surplus  fund  in  the  Treasury. 

Comparative  statement  of  ghiptnents  and  receipts  for  six  years. 

Change  In  tonnage 
from  prevlons  year. 


(See  Appendix  T  5.) 
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6.  Months  of  Sabine  and  Neehes  rivers,  Texas. — Prior  to  improve- 
ment there  was  3^  feet  of  water  over  the  bar  at  the  month  of  the 
S&bine  River,  and  3  feet  over  the  bar  at  the  mouth  of  the  Xeehes 
River.  Dredging  was  carried  on  at  the  mouth  of  the  Sabine  River 
in  1S80  and  1895  and  a  channel  (50  feet  wide  and  7  feet  deep  secured. 
.A.t  the  mouth  of  the  Neehes  River  dredging  was  carried  on  in  1H80, 
1881,  and  1895,  and  a  channel  50  feet  wide  and  5  feet  in  depth  for  a 
kngth  of  8,000  feet  was  obtained.  Funds  were  exhausted  before 
deep  water  in  Sabine  Lake  was  reached.  In  1897  the  channel  at  the 
month  of  the  Sabine  River  still  afforded  a  depth  of  7  feet,  while  the 
ditnnel  at  the  mouth  of  the  Neehes  River  had  shoaled  to  4  f«>et. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
moaths  of  these  streams,  the  appropriation  to  include  the  extjense  of 
reexamination  of  the  proposed  channel  through  Sabine  Lake  by  a 
Board  of  Engineer  officers. 

The  Board  constituted  in  compliance  with  this  act  submitted  on 
.\.v^ust  11,  1899,  a  report  on  the  proposed  channel  through  Sabine 
Like,  which  report  will  be  found  iij  the  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  page  2302. 

The  project  approved  July  14,  1899,  provided  for  dredging  from 
deep  water  in  the  \eches  River  to  deep  water  in  Sabine  Lake.  Under 
this  project  an  8- foot  channel  7.829  feet  in  length  was  dredged  from 
the  7-foot  contour  in  Sabine  Lake.  A  part  of  the  appropriation  was 
expended  in  deepening  the  channel  across  the  bar  at  the  mouth  of  the 
Sabine  River. 

k  project  submitted  April  23,  1904,  and  approved  by  the  War 
Department  May  6,  1904,  provided  for  the  'dredging  of  an  8-foot 
channel  through  Sabine  I.iake  from  the  mouths  of  the  Sabine  and 
Nedies  Rivers  to  Taylors  Bayou,  Texas.  This  work  was  advertised 
«nd  bids  therefor  were  opened  July  18,  1904.  This  project,  however, 
met  with  so  much  opposition  from  those  interested  in  the  improve- 
ment that  the  Chief  of  Engineers,  on  July  28,  1904,  directed  that  all 
TOrfe  under  it  be  suspended. 

On  October  21,  1904,  the  Chief  of  Engineers,  by  direction  of  the 
Secretaiy  of  War,  authorized  the  preparation  of  plans  and  specifi- 
cations for  dredging  a  channel  9  feet  deep  thn^ugh  Sabine  Lake  at  or 
near  the  western  shore  of  the  lake,  as  laid  down  in  report  printed  in 
House  Document  No.  634,  Fifty-eighth  Congress,  second  session. 
(Annual  Report  for  1904,  p.  1927.) 

Project  was  submitted  December  16,  1904,  and  approved  January 
14, 1905.  The  work  was  advertised  and  bids  therefor  were  opened 
February  18,  1905.  No  favorable  bids  were  received,  and,  by  au- 
thority of  the  Chief  of  Engineers,  all  were  rejected. 

The  act  of  Congress  approved  March  3,  1905,  adopted  the  project 
iot  this  improvement  in  acccordance  with  the  document  above  re- 
ternd  to,  and  authorized  that  the  work  be  done  under  continuing 
contract,  at  an  estimated  cost  not  to  exceed  $536,500,  with  the  fol- 
lowing provisions :  "  That  the  channel  may,  in  the  discretion  of  the 
Secretory  of  War,  be  constructed  through  the  land  near  the  lake  for 
My  part  of  said  route,"  and  "that  the  right  of  way  is  furnished 
without  expense  to  the  United  States." 
\Inder  the  project  the  center  line  of  the  proposed  channel  has  been 
narked  with  stakes,  a  map  prepared,  and  at  the  end  of  the  fiscal  year 
ii«gotiations  for  securing  the  right  of  way  were  still  in  progress. 
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The  amount  expended  to  July  1,  1905,  is  $12,090.15.  The  amount 
estimated  as  a  profitable  expenditure  will  be  applied  to  carrying  on 
work  under  the  adopted  project. 

Comparative  statetnent  of  shipments  and  receipts  for  three  pears. 

[Necbes  River  only ;   Btatlstlcs  for  Sabine  Rlrer  separately.] 


Calendar  year. 

Tons. 

Change   in    tonnsga 
from  previous  year. 

Increase.  '  Decrease. 

itoe         

145,740 
151,878 
161,516 

1 

1908 

6,982  1 

9,844 

1904           

July  1,  1904,  balance  unexpended $125,054.31 

June  30,  19(K>,  amount  expended  during  fisail  year,  for  works  of  im- 
provement          2,  144.  46 


July  1,  1905,  balance  unexpended 122,  909.  *s5 

July  1,  1905,  outstanding  liabilities 141.  00 


July  1,  1905,  balance  available 122,768.85 


Amount  (estimated)  required  for  completion  of  existing  project 411,  500.00 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  tbe  balance  un- 
expended July  1,  1905 200,000.00 

Submitted  In  compliance  with  re<iulremeut8  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  T  6.) 

7.  Sabine  River,  Texas. — This  stream  is  about  470  miles  long,  and 
for  the  greater  part  of  its  length  forms  the  boundary  between  the 
States  01  Texas  and  Louisiana.  It  flows  into  the  Gulf  of  Mexico 
through  Sabine  Lake. 

Prior  to  improvement  there  was  a  depth  of  3J  feet  of  water  over 
the  bar  at  the  mouth  of  the  river.  From  its  mouth  to  Orange,  Tex., 
there  was  ample  depth.  Above  Orange  the  stream  was  obstructed 
with  snags  and  logs. 

The  original  project,  adopted  in  1871  and  modified  in  1873,  pro- 
vided for  deepening  the  main  outlet  of  the  river  at  a  cost  of  $18,000. 

The  project  of  1889  provided  for  the  closure  of  tw^o  branches  form- 
ing Old  River,  to  throw  all  the  water  into  the  "  Narrows."  and  for  the 
removal  of  obstructions.  These  projects  were  completed  in  December, 
1890,  and  a  navigable  channel  provided  for  vessels  drawing  5  feet  or 
less  for  a  distance  of  30  miles  above  Orange,  Tex. 

The  project  of  1892  provided  for  the  removal  of  obstructions 
l)etween  Orange,  Tex.,  and  Sudduths  Bluff,  a  distance  of  50  miles, 
at  an  estimated  cost  of  $10,000.    This  work  was  completed  in  1895. 

On  June  30,  1899,  the  dams  built  in  1890  were  in  good  condition. 
The  river  from  its  mouth  to  Morgans  Bluff,  a  distance  of  33  miles, 
was  in  fairly  good  condition,  but  obstructions  had  formed  between 
Morgans  Bluff  and  Sudduths  Bluff,  a  distance  of  31  miles,  since  1895. 

With  $2,000  appropriated  in  1896  and  a  like  amount  in  1899,  work 
of  maintenance  was  carried  on  between  May  17  and  July  13,  1900. 
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The  river  was  cleared  of  obstructions  from  Morgans  Bluff  to  within 
l2.5  miles  of  Sudduths  Bluff.  Work  ceased  on  account  of  lack  of 
funds. 

The  sum  of  $52,538.33  was  expended  up  to  June  30,  1905,  of  which 
^5JB3S.33  was  expended  for  maintenance.  On  June  30,  1902,  vessels 
drawing  5  feet  or  less  could  navigate  a  distance  of  64  miles  above  the 
mouth  of  the  river;  above  Sudduths  Bluff,  for  a  distance  of  about  300 
jjiles,  vessels  of  light  draft  could  run  during  high  water.  No  work 
was  t-arried  on  during  the  fiscal  years  ending  June  30,  1902,  1903, 
1904,  and  1905. 

Under  the  provisions  of  the  act  of  June  13,  1902.  a  preliminary 
oiunination  of  the  Sabine  River  was  made  from  its  mouth  to  Logans- 
port.  La.,  and  the  river  was  reported  to  be  unworthy  of  improvement 
l)v  the  L'nited  States.  (Annual  Report^  Chief  of  Engineers  1904, 
p.  195&.) 

Xo  further  work  being  proposed,  the  balance  available  was,  on  June 
30, 1905,  covered  into  the  surplus  fund,  and  the  work  will  be  dropped 
from  the  list  of  duties  of  the  local  oflScer. 

Comparative  statement  of  shipments  and  receipts  for  ten  years. 


Tear  wiiag  May  Sl- 

1 

1 

182, 73»  1. 

im 

m.'Hu 

IW                                              

•Hft.mi  '. 

IDtti 

275,. VIH 

IW                                           

XTO.ttt!  '. 

CUnidarTeM-— 

uag                             

vr,.T--i  ' 

mo 

o:i>.n»t  . 

um . .                  

4.'iU.IKJI) 

me 

413.174   . 

MOB..                          

:fi5.7«l    . 

UM                                  

2tti,  1H4  I. 

[ 

Change  in  tonnage 
_  I  from  prevlons  year. 
Tons.      I 


Increase.  ,  Decrease. 


I 

"(tHisio,. 


30,142  I. 

I 

137,730   . 

427,"76i"  . 


6S,919 
"28,"h93 
'"4,'i«i 


3;5,»4 


46.736 
87,418 
83,577 


"  Incomplete ;  full  statistics  could  not  be  obtained. 

July  1. 19M.  balance  nne.x|)eiided $161.  67 

June  30.  1905.  covered  into  surplus  fund,  United  States  Treasury 161. 07 

(Sec  Appendix  T  7.) 

8.  Harbor  at  Sabine  Pa4t<<,  Texas. — Prior  to  improvement  there 
were  depths  of  18  and  17  feet,  respectively,  over  the  two  bars  in 
Sabine  Pass,  opposite  the  town  of  Sabine  and  opposite  Fort  Point. 
These  bars  were  about  200  feet  long.  Throughout  the  other  portions 
of  the  pa.ss  the  least  mean  depth  was  25  feet. 

Beyond  the  shore  line  at  the  entrance  to  the  pass  there  existed  a 
W  about  3^  miles  wide,  between  the  interior  and  e.xterior  18-foot 
Iwttoin  curves,  over  which  there  was  not  more  than  C  feet  of  water  at 
me&iv  low  tide.  Channels  12  and  15  feet  deep  were  dredged  through 
this  outer  bar  during  1878  and  1880,  under  the  project  of  1873,  at  a 
cost  of  $325,000,  but  they  soon  refilled. 

The  project  of  1882  provided  for  the  construction  of  parallel 
jetties  at  the  entrance  of  the  pass  1,800  feet  apart  and  about  4  miles 
m  length  from  shore  line  to  deep  water  in  the  Gulf,  and  for  dredg- 
ing the  channel  between  these  jetties  if  neces-sary.  Estimated  cost, 
^W,606.5O. 
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Construction  of  the  jetties  began  in  1883,  and  under  successive 
appropriations  has  been  carried  on  since  that  date. 

The  river  and  harbor  act  of  1896  authorized  contracts  for  the  com- 
pletion of  the  project,  limiting  the  cost  to  $1,050,000. 

Under  contract  approved  June  22,  1897,  work  was  commenced  in 
August,  and  on  August  6,  1900,  the  east  jetty  was  completed  for  a 
length  of  21,818  feet,  riprap  work  only  was  completed  for  a  length 
of  682  feet,  and  foundation  only  for  2,600  feet.  The  west  jetty  had 
a  length  of  15,560  feet,  of  whicK  1,490  feet  was  only  riprap  work  and 
4,950  feet  was  foundation  only.  About  3,000  feet  of  previous  work 
was  capped. 

Dredging  in  the  channel  was  carried  on,  under  contract,  in  1897, 
1898,  and  1899,  the  depth  being  increased  to  25  feet  and  the  width  to 
100  feet.  The  channel  was  again  dredged  in  1900  and  1901,  with  an 
allotment  of  $8,000  from  the  emergency  appropriation  of  June  6, 
1900. 

Under  the  act  of  March  3,  1899,  $150,000  was  appropriated  for 
straightening,  widening,  and  otherwise  improving  the  harbor  by 
the  removal  of  oyster  reefs  and  flats  between  the  Lnited  States  life- 
saving  station  and  a  point  opposite  the  United  States  light-house.  A 
project  covering  the  proposed  work  was  approved  March  27,  1899, 
and  the  work  completed  April  18,  1903. 

Act  of  June  13,  1902,  appropriated  $25,000  for  widening  and 
s-traightening  the  main  ship  channel  and  increasing  its  depth  irom  a 

Joint  1,000  feet  north  of  the  life-saving  station  to  me  entrance  of  the 
'ort  Arthur  Canal,  in  accordance  with  report  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  1915. 
Under  a  project  approved  July  3, 1902,  this  work  was  completed  Feb- 
ruary 27,  1903,  and  the  channel  depth  was  increased  to  25  feet  at 
mean  low  water  for  an  average  width  of  400  feet. 

The  act  of  June  4,  1897,  appropriated  $100,000  for  the  construction 
of  a  dredge  (the  Sabiiie),  which  was  completed  January  14,  1901. 
Since  this  date  the  dredge  has  worked  in  the  channel  lietween  the 
jetties  and  removed  material  as  follows : 

February  8,  1901,  to  June  30,  1901,  198.800  cubic  yards. 
October  28,  1901,  to  January  15,  1902.  1G5.140  cubic  yards. 
February  17,  1902,  to  September  12,  1902,  246.205  cubic  yards. 
November  3,  1902,  to  April  2,  1903,  120.420  cubic  yards. 
August  19,  1903,  to  January  16,  1004,  ITO.li'i.'S  cubic  yards. 
March  18,  1904,  to  May  12,  1904.  84.050  cubic  yards. 
August  22,  1904,  to  May  12,  1905,  403,650  cubic  yards. 
June  22,  1905,  to  June  30,  1905,  18,525  cubic  yards. 

The  expenses  of  the  dredge  from  February  17  to  include  June  13, 
1902,  were  paid  from  funds  advanced  by  the  Kansas  City  Southern 
Railway,  under  authority  of  the  Secretary  of  War. 

The  dredge  Sahine  was  absent  and  engaged  in  emergency  work  at 
South  Pass,  Mi-ssissippi  River,  under  authority  of  the  Chief  of  Engi- 
neers, July  1  to  October  27,  1901;  Januarv  16  to  February  17,  1902; 
September  13  to  October  31,  1902;  April  3"to  August  18,  1903;  Janu- 
ary 17  to  March  17, 1904,  and  from  July  13  to  August  19, 1904.  She 
was  absent  at  New  Orleans  for  repairs  May  12  to  Julv  12,  1904,  and 
May  13  to  June  21,  1905. 

During  the  past  fi.scal  year  the  Sahine  was  at  Sabine  Pass  274  days, 
absent  for  repairs  52  days,  and  at  work  at  mouth  of  Mississippi 
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River  40  days.  The  amount  of  material  removed  from  the  jetty 
channel,  estimated  at  60  per  cent  of  bin  measurement,  was  422,175 
cubic  yards.  At  the  end  of  the  year  the  available  depth  in  the  jetty 
channel  at  mean  low  gulf  level  was  23  feet.  At  favorable  stage  of 
tide  vessels  have  gone  out  drawing  over  25  feet. 

The  storm  of  September  8,  1900,  damaged  the  jetties  at  the 
entrance  to  the  pass  (see  Annual  Report,  Chief  of  Engineers,  1901, 
p.  1919),  and  under  a  project  approved  July  3,  1902,  a  contract  for 
repairs  to  and  extension  of  the  east  jetty  was  entered  into  on  October 
10,  approved  November  15, 1902. 

Work  under  this  contract  was  commenced  August  3,  1903,  and  car- 
ried on  until  May  2,  190i,  when  it  was  temporarily  suspended.  The 
contractor  resumed  operations  July  30,  1904,  and  completed  all 
work  under  his  contract  on  September  12,  1904.  During  the  current 
fiscal  year  7,926.16  tons  of  riprap  stone  was  placed  in  the  jetties. 

The  act  of  March  3,  1905,  appropriated  $150,000  for  continuing 
improvement  and  for  maintenance.  Under  project  approved  Aprfl 
22, 1905,  it  is  proposed  to  expend  $60,000  for  repairs  to  and  operation 
of  dredge  Sabine  in  the  jetty  channel,  and  to  expend  the  balance  in 
raising  the  low  submerged  section  of  east  jetty  to  the  level  of  mean 
high  tide,  as  far  as  available  funds  will  permit.  Contract  was 
entered  into  on  June  22,  1905,  for  the  repairs  to  and  raising  the  east 
jetty. 

The  amount  expended  to  June  30,  1905,  is  $3,623,695.46,  of  which 
$325,000  was  expended  on  previous  projects  and  $3,298,695.46  on  the 
present  project.  Of  the  latter  amount  it  is  estimated  $173,207.93  has 
been  applied  to  maintenance  of  improvement. 

Additional  work  should  be  done  toward  building  the  jetties  to  full 
height  of  mean  high-water  level  in  order  that  the  full  benefits  of  the 
improvement  may  be  obtained.  It  is  estimated  that  $926,573  will  be 
required  to  complete  the  jetties  in  accordance  with  the  original 
project. 

Comparative  statement  of  »hipment»  and  receipts  for  ten  pears. 


Tear  endliuc  Hbt  81— 


1898. 
1887. 


1888 

1888 

Calendar  year— 
1809 


ISOO. 
IWI. 
190e. 
1906. 
19M. 


Cliange  In  tonnage 
from  prevloas  year. 


Increase,  i 

Decrease. 

6,725 

1,196 

38,748 

180,768 

88,S82 

488 

109,  OTB 

87,402 

.538,601  . 

625,  ,560 
477,123 
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July  1,  1904,  balance  unexpended $56,386.61 

July  14,  1904,  amount  deposited  by  Captain  Mclndoe,  account  sale 
of  engineer  property 43. 11 

September  13,  1904,  amount  deposited  by  Lieut.  Col.  C.  B.  Sears, 

account  repairs  to  and  rental  of  dredge  SaMne 2, 212. 21 

Amount  appropriated  by  act  of  Marcli  3, 1905 150, 000. 00 

208, 641. 93 
June  30. 1905,  amount  expended  during  fiscal  year : 

BV)r  works  of  improvement $2.36.  77 

For  maintenance  of  Improvement 56.  392.  33 

'■ 56,629.10 

July  1,  1905,  balance  unexpended 152,012.83 

July  1,  1905,  outstanding  llabilltieB 2,  840.  53 

July  1, 1905,  balance  available— 149, 172.30 

July  1,  1905,'  amount  covered  by  uncompleted  contract 90, 000.  00 

(See  Appendix  T  8.) 

9.  Removing  the  water  hyacinth  from  waters  in  Louisiana  and 
Texas. — Under  the  provisions  of  the  sundry  civil  act  of  June  4,  1897, 
a  Board  of  Engineer  officers,  appointed  to  investigate  the  extent  of 
obstruction  to  navigation  in  the  streams  of  Florida  and  Louisiana 
and  to  determine  a  method  of  checking  the  growth  of  or  removing  the 
water  hyacinth,  recommended  the  construction  of  boats  fitted  with 
crushing  machinery  and  the  use  of  log  booms  as  adjuncts  to  the  boats. 
(See  Annual  Reports  of  the  Chief  of  Engineers  for  1899,  p.  1615.) 

Under  the  act  of  March  3,  1899,  $25,000  was  appropriated  for  the 
purchase  of  a  boat,  $1,000  for  the  construction  of  log  booms,  and 
$10,000  for  operating  expenses. 

A  boat,  purchased  and  fitted  with  machinery  for  crushing  the 
hyacinths,  was  operated  in  Bayou  Plaquemine  and  contiguous  streams 
from  July,  1900,  to  June,  1901,  when  funds  were  exhausted.  Ap- 
proximately 188,800  square  yards  of  plants  were  removed. 

A  boom  with  a  suitable  gate  to  permit  of  the  plants  floating  out 
with  the  tides  and  to  prevent  their  return  was  constructed  and  placed 
at  the  mouth  of  Bayou  Teche,  Louisiana. 

Act  of  June  13,  1902,  permitting  the  destruction  of  the  plants  by 
chemical  means  or  otherwise,  uncu>r  a  project  approved  August  4, 
1902,  the  boat  was  refitted  with  special  machinery  designed  for  spray- 
ing the  plants  with  a  chemical  compound,  and  operations  were  car- 
ried on  in  this  manner  from  September,  1902,  to  May,  1903,  and  from 
August  to  October,  1903.  Approximately  522,750  gallons  of  the 
compound  were  sprayed  over  an  area  estimated  at  3,509,024  square 
yard.s  of  hyacinths. 

Bayou  Plaquemine  and  contiguous  streams  were  at  date  of  cessa- 
tion of  operations  (October  26,  1903)  practically  free  from  hyacinths. 

The  necessary  repairs  were  made  to  the  log  Tboom  at  the  mouth  of 
Bavou  Teche  during  the  month  of  April,  1903. 

\Vith  funds  allotted  May  31,  1904,  from  appropriation  of  April 
28,  1904,  the  steamboat  Ramos  began  spraying  operations  in  Bayou 
Plaquemine  July  8,  1904.  By  October  31,  1904,  when  the  season's 
operations  were  terminated,  the  following  streams  were  eflFect- 
ively  cleared  of  all  obstructing  hyacinths:  Bayou  Plaquemine, 
Grand  River,  Bay  Natchez,  Bayou  Goddell,  Belle  River,  Bayou 
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Longv  Bayou  Grosse  Tete,  and  Bayou  Choctaw.  Booms  for  con- 
trolling the  hyacinths  were  placed  in  Bayou  Plaquemine,  at  mouth  of 
Bay  Grosse  Tete,  at  the  head  of  navigation  in  Bayou  Grosse  Tete, 
and  across  Bayou  Choctaw.  During  the  summer  months  watchmen 
are  maintained  at  these  booms,  whose  duty  it  is  to  require  all  rafts 
and  boats  to  clear  themselves  of  hyacinths  before  passing  through. 

During  the  winter  the  Ramos  was  extensively  repaired  and  fitted 
with  a  pile  driver  and  steam  capstan. 

The  act  of  March  3,  1905,  appropriated  $40,000  for  the  removal  of 
the  water  hyacinths  from  the  navigable  waters  of  the  States  of  Texas 
and  Louisiana,  and  projects  approved  April  28  and  May  15,  1905, 

Srovide  for  continuance  of  spraying  operations  in  the  Plaquemine- 
[organ  City  water  route  ana  for  the  outfitting  of  a  second  boat  for 
operations  in  the  Calcasieu  River,  Louisiana,  and  in  the  Sabine  and 
Neches  rivers,  Texas. 

Operations  were  resumed  in  Bayou  Plaquemine  April  8,  1905,  and 
at  the  end  of  the  fiscal  year  the  condition  of  the  hyacinth-infested 
streams  was  very  satisfactory.  During  this  season  a  new  chemical 
compound  has  been  used,  which  can  be  made  for  about  one-third  of  a 
cent  a  gallon,  whereas  the  price  heretofore  paid  the  Harvesta  Chem- 
ical Compounding  Company  for  their  compound  was  3  cents  per 
gallon. 

During  the  fiscal  year  192,442  gallons  of  chemical  compound  were 
used,  and  it  is  estimated  that  each  gallon  destroyed  approximately  12 
square  yards  of  hyacinths. 
The  amount  expended  to  July  1, 1906,  is  $70,970.69. 

July  1,  1904,  balance  unexpended 115,000.00 

July  14,  1904,  amount  deposited  by  Captain  Mclndoe,  account  sale  of 

engineer  property 3.86 

December  28.  1904,  amount  deposited  by  Captain  Mcludoe,  account 

sale  of  engineer  property .30 

Amount  appropriated  by  act  of  March  3,  1905 40, 000. 00 

55, 004. 16 
June  30,  1905,  amount  expended  during  fiscal  year,  for  worlcs  of  Im- 

proTement   14,990.69 

July  1,  1905,  balance  unexpended 40,013.47 

July  1,  1905,  outstanding  liabilities 4,382.77 

July  1,  1905,  balance  available 35,630.70 

(See  Appendix  T  9.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IX  TEXAS. 

This  district  was  in  the  charge  of  Capt.  Edgar  Jadwin,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  G.  M.  Hoffman, 
Corps  of  Engineers,  until  December  8, 1904.  Division  engineer,  Lieut. 
Col.  H.  M.  Adams,  Corps  of  Engineers,  until  August  12,  1904,  and 
Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  since  that  date. 

1.  Galveston  Harbor^  Texas. — Galveston  Harbor  embraces  an  an- 
chorage area  of  over  1,960  acres,  of  which  1,500  acres  has  a  depth  of 
more  than  20  feet  and  460  acres  has  a  depth  of  more  than  30  feet. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar 
was  about  9^  feet  and  on  the  outer  bar  about  12  feet.    These  shallow 
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depths  prevented  all  but  the  lightest-draft  vessels  from  using  the  har- 
bor and  necessitated  the  lighterage  of  cargoes  to  the  larger  vessels 
anchored  in  the  deep  water  beyona  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  the  harbor  related  to 
dredging  operations  on  a  small  scale  and  were  expected  to  afford 
only  temporary  relief  to  navigation.  - 

The  project  for  the  permanent  improvement  of  this  harbor  by 
jetties  was  adopted  in  1874  and  modified  in  1880  and  1886. 

The  1886  project  provided  for  a  certain  depth  of  25  feet  and  a  pos- 
sible depth  of  30  feet  by  constructing  jetties  to  a  height  of  5  feet  above 
mean  low  tide  and  extending  them  to  the  30-foot  contour  in  the  Gulf 
and  supplementing  the  action  of  the  tidal  scour  by  dredging.  The 
estimated  cost  of  this  revised  project  was  $7,000,000. 

The  expenditures  under  the  above  projects  resulted  in  a  depth  of 
26  feet  at  mean  low  tide  on  the  outer  bar,  an  increase  of  14  feet  since 
work  began,  and  a  depth  of  26  feet  at  mean  low  tide  on  the  inner  bar, 
an  increase  of  16  feet  during  the  same  period.  This  increased  depth 
of  water  enabled  vessels  to  load  and  unload  at  the  Galveston  wharves, 
thereby  making  the  lighterage  of  cargoes  no  longer  necessary. 

Prior  to  the  hurricane  ot  September  8,  1900,  the  completed  south 
jetty  extended  35,603  feet  and  the  completed  north  jetty  extended 
25,907  feet. 

This  hurricane  damaged  the  jetties  to  a  considerable  extent,  and  a 
report  of  a  Board  of  Engineers,  showing  the  effect  of  this  hurricane 
on  the  jetties  and  the  main  ship  channel,  with  an  estimate  for  repair- 
ing same  at  a  cost  of  $1,500,000,  is  contained  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  page  2018. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $350,000 
for  maintenance  and  toward  the  restoration  of  the  jetties  in  accord- 
ance with  the  Board's  report,  and  authorized  a  further  expenditure 
of  $400,000  for  repairing,  restoring,  and  completing  the  jetties.  It 
also  made  all  unexpended  balances  of  appropriations  theretofore 
made  for  Galveston  Harbor  available  for  these  purposes,  and  author- 
ized the  Secretary  of  War  to  connect  the  south  jetty  with  the  protec- 
tion work  built  by  the  city,  if  found  advisable. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $200,000 
for  continuing  improvement  and  for  maintenance,  and  authorized  a 
further  expenditure  of  $250,000  for  prosecuting  the  improvement. 
The  act  also  authorized  the  diversion,  in  the  discretion  oi  the  Secre- 
tary of  War,  of  $50,000  from  the  funds  provided  for  this  work,  to  be 
applied  to  improvement  of  Galveston  channel. 

Kepairs  to  the  jetties  were  continued  during  the  year  under  the  act 
of  1902. 

The  U.  S.  dredge  Gen.  C.  B.  Comstock  continued  operations  during 
the  year. 

The  ruling  depth  on  the  outer  bars  at  the  end  of  the  year  was  27^ 
feet,  a  net  increase  of  one-fourth  foot  during  the  year. 

The  shoalest  point  which  was  formerly  on  the  bar  between  the 
outer  ends  of  the  jetties  was  deepened  to  30  feet  in  March  and  is  now 
29  feet.  The  worst  shoal  is  now  on  a  bar  outside  the  ends  of  the 
jetties,  upon  which  the  dredge  works  when  weather  permits. 

Mean  tide  fluctuations  on  outer  bar,  2  feet;  inner  bar,  1.64  feet; 
Galveston  channel,  1.12  feet. 
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All  the  commerce  for  Galveston  channel,  Texas  City  channel,  and 
Galveston  ship  channel,  and  Buffalo  Bayou  which  comes  in  from  the 
Gulf  or  passes  out  to  the  Gulf,  whether  coastwise  or  foreign,  passes 
through  the  jetty  channel. 

A  Board  of  Engineer  officers  in  its  report  of  December  19,  1902, 
stated  that  a  conservative  estimate  of  the  value  to  the  country  of  the 
present  improvement  at  Galveston  is  more  than  $10,000,000  per 
annum  (p.  1354,  Report  of  Chief  of  Engineers  for  1903)-. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture in  operating  the  U.  S.  dredge  Gen.  C.  B.  Comstock  and  in  re- 
pairing the  south  jetty. 

The  amount  expended  to  June  30, 1905,  was  $9,332,119.47,  of  which 
$221,241.95  was  for  maintenance  of  the  improvement,  with  an  addi- 
tional sum  of  $100,000  subscribed  by  the  city  of  Galveston  in  1883. 
Of  this  amount  $1,478,000  was  expended  previous  to  1886. 

July  1,  1904,  balance  unexpended $401,907.07 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 1905.  200, 000.  00 
Proceeds  of  sales  of  condemned  property 369.78 


602,  276. 83 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $392,295.83 

For  maintenaace  of  Improvement 52,  601.  05 

444,896.88 


July  1,  1905,  balance  unexpended 157,379.95 

July  1,  1905,  outstanding  liabilities 5, 006. 74 


July  1,  1905,  balance  available 152.374.21 


Amount  (estimated)  required  for  completion  of  existing  project <>745, 000. 00 


Amount  that  can  be  profltably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1905 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  1.) 

2.  Galveston  channel,  Texas. — ^This  is  the  channel  passing  along 
the  wharf  front  of  the  city  and  connecting  the  same  with  the  jettied 
entrance  channel. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$100,000  and  authorized  a  further  expenditure  of  $200,000  for  im- 
proving Galveston  channel  in  accordance  with  the  report  submitted 
m  House  Documeitt.No.  264,  Fifty-sixth  Congress,  second  session,  and 
provided  that  the  amounts  appropriated  or  authorized  should  be 
expended  in  obtaining  a  channel  from  the  outer  end  of  the  inner  bar 
to  Fifty-first  street,  30  feet  in  depth,  and  of  such  width  in  the  respec- 
tive portions  thereof  as  shall  best  subserve  the  interests  of  commerce. 

The  e.stimated  cost  of  the  project  is  $1,685,000,  with  annual  main- 
tenance charge  of  $25,000. 

Galveston  channel,  inside  the  inner  bar,  had  originally  depths 
varying  from  20  feet  at  Fort  Point  to  30  feet  off  Twentieth  street, 
and  again  to  20  feet  off  Thirty-second  street.    The  width  between  the 

•  Present  indications  are  that  a  saving  will  be  effected  on  the  repairs  to  the 
Jetties,  but  It  is  thought  better  not  to  modify  estimates  in  this  report 
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18-foot  cur%'es  was  about  fiOO  feet.  As  there  was  only  alwut  12^  ft 
on  the  outer  bar,  very  few  vessels  entered  the  port  except  light- 
few  of  the  smaller  vessels  loaded  to  12  feet  went  over  the  bar  ai 
completed  their  cargo  by  lightering,  as  all  the  larger  vessels  had  to  < 
that  could  not  come  up  to  the  wharves.  Ves.sels  drawing  27  feet  ai 
over  can  now  come  over  the  bar  and  up  to  the  wharves. 

Dredging  was  continued  during  the  fiscal  year. 

Under  contract  a  channel  has  been  dredged  550  feet  wide  and  ovi 
30  feet  deep,  between  Red  Beacon  and  Thirty-first  street,  and  bet'wee 
Thirty-first  and  Forty-fourth  streets,  the  westernmost  face  of  pre 
ent  westernmost  slip  of  the  Southern  Pacific  Railway  Compan 
wharves,  a  channel  200  feet  wide  and  30  feet  deep. 

The  U.  S.  dredge  (7en.  H.  M.  Robert  excavated  and  depo.siie< 
l)ehind  the  pile  and  brush  dike,  on  Pelican  Island  and  fiats,  565,131 
cubic  yards  of  material. 

The  low  places  in  the  pile  dike  were  refilled  with  brush. 

Variation  of  level  of  water  surface  is  about  1  foot. 

The  river  and  harbor  act  of  March  3, 1905,  contained  the  foJIowing 
item: 

IinproTing  Galveston  channel,  Texas :  Continuing  improvement,  one  buadred 
and  seventy-five  tbousaud  dollars :  Provided,  That  the  Secretary  of  War  may.  In 
his  discretion,  use  not  to  exceed  one  hundred  and  twenty-five  thousand  dollnni 
of  snld  amount  to  inirchnse  or  build  a  dredge  for  use  In  said  channel :  Provided, 
further.  That  the  Secretary  of  War  may,  in  his  discretion,  divert  the  sum  of 
fifty  thousand  dollars  from  the  amounts  ap]>ropriated  and  authorized  for  im- 
proving Galveston  Harbor,  Texas,  and  apply  it  to  this  improvement. 

Bids  for  the  dredge  authorized  by  this  act  were  advertised  for  and 
a  contract  entered  into  June  23,  1905. 

Total  amount  expended  on  this  improvement  in  dredging  and  dike 
construction,  $314,927.79,  of  which  $14,075.44  was  for  maintenance  of 
the  improvement. 

The  tonnage  for  the  port  of  Galveston  for  the  past  fiscal  year 
amounted  to  2,138,161,  valued  approximately  at  $521,848,847. 

July  1,  1904,  balance  unexpended |81, 924.5.0 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 175, 000. 00 

Amount  allotted  from  appi-oprlation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 20,000.<» 

276,924.59 
June  .30,  1905,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $82,776.94 

For  maintenance  of  improvement 14, 075.  44 

— pS 90,852.38 

July  1,  1905,  balance  unexiieuded 180,072.21 

July  1,  1905,  outstanding  liabilities 470.71 

July  1,  1905,  balance  available 179,601.50 

July  1,  1905,  amount  covered  by  uncompleted  contracts 102,  .%0.00 

Amount  (estimated)  required  for  completion  of  existing  project—  1,110,000.00 
(See  Appendix  U  2.) 

3.  C'/utnnel  from  G(tlrc8ton  Harbor  to  Texa^  City,  Tex. — ^This  im- 
provement was  designed  to  afford  a  channel  100  feet  wide  at  bottom 
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and  26  feet  deep,  north  of  Pelican  Island,  from  Galveston  Harbor  to 
Texas  City,  Tex.  The  natural  depth  on  the  line  of  the  proposed 
channel  was  from  4  to  8  feet.  During  1895  and  1896  a  channel  16 
feet  deep  was  dredged  by  the  Texas  City  Terminal  Company.  At 
the  time  of  the  adoption  of  the  present  project  this  channel  had 
Coaled  to  its  natural  depth. 

Work  was  carried  on  during  the  fiscal  year  under  a  contract  entered 
into  in  January,  1900. 

During  the  fiscal  year  the  contractor  completed  the  channel  to  pre- 
scribed cross  section,  100  feet  wide  at  bottom  and  25  feet  deep  from 
Texas  City  wharves  to  25  feet  of  water  in  Galveston  Harbor,  a  dis- 
tance of  34,000  feet. 

Variation  of  the  water  surface  is  about  IJ  feet. 

The  following  commercial  statistics  for  the  fiscalyear  were  fur- 
nished by  Mr.  K.  R.  Guthrie,  manager  Texas  City  Transport  Com- 
pany, which  amounted  to  36,138  tons,  of  which  235  tons  was  bran, 
1,649  tons  cotton,  998  tons  corn,  109  tons  coal,  132  tons  coffee,  47  tons 
cotton  waste,  19  tons  cocoanuts,  543  tons  hay,  29  tons  hides,  10,193 
tons  lumber,  509  tons  live  stock,  2,660  tons  mahogany  logs,  59  tons 
machinery,  12  tons  merchandise,  35  tons  oil,  4  tons  onions,  368  tons 
packing-house  products,  29  tons  potatoes,  26  tons  poultry,  64  tons 
rice,  18,418  tons  sisal  fiber. 

Total  amount  expended  on  this  improvement  to  June  30,  1905, 
$250,000  from  appropriations  by  Congress,  and  $4,585,01  deposited 
by  contractors  for  expenses  of  superintendence,  inspection,  etc. 

DEPOSIT   OF   CONTBACTOBS. 

July  1,  1904,  balance  unexpended $2,203.23 

June  30,  1905,  amount  expended  during  fiscal  year 1, 788. 24 

July  1, 1905,  balance  unexpended 414.99 

July  1,  1906,  outstanding  liabilities 102.92 

July  1, 1905,  balance  ayallable 312. 07 

OKNEBAL  IMPBOVEMENT. 

July  1,  1904,  balance  unexpended $50,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      50, 000. 00 

(See  Appendix  U  3.) 

4.  Galveston  ship  channel  and  Buffalo  Bayou,  Texas. — The  ship 
channel  in  Galveston  Bay  and  Buffalo  Bayou  are  two  links  in  the 
waterway  connecting  Houston  with  deep  water  in  Galveston  Bay,  the 
other  links  being  the  San  Jacinto  River  and  the  Morgan  Canal. 

In  their  natural  state  these  two  waterways  had  a  depth  of  from  4 
to  8i  feet.  The  earlier  projects  for  their  improvement  provided  for 
a  channel  100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on 
for  a  number  of  years,  furnishing  a  channel  sufficient  for  the  charac- 
ter of  vessels  then  navigating  these  channels. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal,  5.43 
miles  long,  for  $92,316.85. 

In  1897  a  Board  of  Engineers  submitted  a  project  (p.  1515,  Annual 
Report  of  the  Chief  of  Engineers  for  1898)  providing  for  a  water 
channel  not  less  than  25  feet  deep  and  100  feet  wide  extending  from 
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the  mouth  of  the  jetties  at  the  city  of  Galveston  through  the  existii 
ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Houston,  Tex-,  aai 
for  a  harbor  at  or  near  Houston  of  a  depth  of  not  less  than  25  feet  ai: 
of  a  width  of  500  feet. 
The  cost  of  the  work  was  estimated  by  the  Board  as  follows  : 

First  division.  Including  construction  of  two  suction  dredges ^1,  lOO.  O 

Second  division 900.  O 

Third  division 1,  TOO,  O 

Administration  and  contingencies 300,  0< 

Making  a  total  o( 4,  OOO,  « 

The  estimated  cost  of  maintenance  was  $100,000  annually. 

The  Board  of  Engineers  for  Rivers  and  Harbors  submitted  a  n 
port  December  15,  1904  (printed  herewith  in  Appendix  U  4)  ,  revis 
ing  the  project  and  estimate  as  follows : 

For  completing  channel  to  head  of  Long  reach,  Including  turning 
basin  600  feet  in  diameter,  2-5  feet  deep,  side  slopes  1  on  2,  division 
1  (bay),  1  on  !t  In  divisions  2  and  3  (river),  least  radius  2,.')00 
feet,  150  feet  on  bottom  in  division  1  (bay).  100  feet  on  bottom  1ft 

divisions  2  and  3  (river) $3,  170,  OOfl 

26,000  feet  of  dike  revetment 40.000 

1  hydraulic  dredge ISO.  000 

Engineering  and  contingencies,  about  10  per  cent 340,  OOO 

Total  3,  TOO.  000 

Amount  available  December  1,  1904 150.  <K)0 

Balance  required 3.  550.000 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $300,(XX) 
and  authorized  a  further  expenditure  of  $7(X),0()0  for  Galveston  ship 
channel  and  Buffalo  Bayou,  and  provided  that  the  amounts  appro- 
priated and  authorized  should  be  expended  in  developing  the  pro- 
posed channel  in  divisions  1  and  2  to  a  uniform  depth,  and  that  not 
more  than  one-half  of  said  amounts  should  be  expended  upon 
division  2. 

Contract  for  work  under  this  act  was  entered  into  and  during  the 
fiscal  year  active  operations  were  carried  on  under  it,  which  consisted 
in  dredging  a  channel  18^  feet  deep  and  150  feet  wide  at  bottom  in 
division  1  (bay)  and  100  feet  in  division  2  (river). 

Snagging  by  United  States  snag  boat  was  also  done  in  divisions  2 
and  3. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $200,000 
and  authorized  the  expenditure  of  $20(),000  additional  for  carrying 
on  the  improvement  in  accordance  with  the  report  of  the  Board  of 
Engineers  for  Rivers  and  Harbors  dated  December  15,  1904,  and  at 
the  same  time  made  the  amount  on  hand  available  for  the  project  a.s 
modified  by  that  report. 

The  amounts  expended  on  these  channels  to  June  30,  1905,  are  as 
follows : 

Ship  channel  and  Buffalo  Bayou,  Including  the  purchase  of  Morgan 

Cut  and  Canal  ($92,816.65) fS4fl.016.85 

Buffalo  Bayou,  Texas 228,750.00 

Galveston  ship  channel  and  Buffalo  Bayou,  Texas : 

For  works  of  Improvement $1,039,505.97 

For  maintenance  of  Improvement 98,401.60 

1, 137, 907. 57 

Total 2, 215, 674.42 
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It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
-expenditure  in  maintaining  and  deepening  the  channel. 

The  maximum  draft  that  can  be  carried  on  June  30,  1905,  at  mean 
low  tide  is,  division  1  (bay  division),  15  feet,  and  division  2  (river 
division),  17^  feet  to  Lynchburg,  15  feet  to  Clinton  bend,  and  10 
feet  to  Harrisburg,  Tex. 

The  usual  variation  of  level  of  water  surface  is,  division  1  (bay 
division),  lower  bay,  1.3  feet;  upper  bay,  0.5  foot,  and  division  2 
(river  division),  less  than  one-half  foot.    In  times  of  flood  rises  of 

12  or  more  feet  occasionally  occur  in  Buffalo  Bayou. 

The  only  commercial  statistics  that  could  be  obtained  for  the  fiscal 
year  were  those  covering  freight  carried  by  the  Direct  Navigation 
Company,  which  amounted  to  106,135  tons,  of  which  102,141  tons 
was  cotton,  613  tons  coal,  2,747  tons  bank  sand,  51  tons  roofing  slate, 

13  tons  linseed  oil,  15  tons  burlap  bags,  375  tons  gas  pipe,  180  tons 
cotton  bagging. 

For  number  of  vessels  and  tonnage  passing  through  Morgan  Canal 
see  report  on  operating  and  care  of  Morgan  Canal,  Appendix  U  5  of 
this  report. 

July  1,  1904,  balance  unexpended $605,320.36 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 200, 000. 00 

Proceeds  of  sales  of  condemned  property .  10 


705,  320. 46 
June  30,  1906,  amount  expended  during  flsenl  year : 

For  works  of  Improvement $323,172.09 

For  ma  intenance  of  improvement 20, 055.  20 

343,227.89 


July  1,  1906,'  balance  unexpended 362,092.67 

July  1.  1905,  outstanding  liabilities 28,304.96 

July  1,  1905,  balance  available 333,787.61 


July  1, 1905,  amount  covered  by  uncompleted  contracts 46, 194.  77 

Amount  (estimated)  required  for  completion  of  existing  project..  3,360,000.00 


'Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 

unexpended  July  1,  1905 200,000.00 

Snbmltted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  4.) 

6.  Operating  and  care  of  Morgan  Camd,  Texas. — A  watchman  was 
stationed  at  the  canal  during  the  past  fiscal  year. 

During  the  year  the  620  feet  of  the  old  bulkhead  of  the  canal  de- 
stroyed by  fire  was  replaced  and  the  450  feet  of  the  fence  marking  the 
eastern  boundary  of  tne  canal  reservation,  also  destroyed  by  fire,  was 
partially  repaired. 

A  statement  contained  in  the  report  of  the  local  engineer  officer 
shows  the  items  of  expenditure,  which  amounted  to  $360.90. 

(See  Appendix  U  5.) 

6.  Trinity  River,  Texas. — This  improvement  involves  that  portion 
of  the  river  above  the  mouth,  work  at  the  mouth  being  provided  for 
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under  appropriations  for  improving  West  Galveston  Bay  channel. 
Double  Bayou,  and  mouths  of  adjacent  streams,  Texas. 

The  river  and  harbor  act  of  June  13, 1902,  adopted,  in  part,  a  project 
for  improving  this  portion  of  the  river  in  accordance  with  a  report 
submitted  in  House  Document  No.  409,  Fifty-sixth  Congress,  first 
session.  This  report  contemplated  improvement  to  provide  a  6-foot 
navigation  from  Dallas  to  the  mouth,  a  distance  of  511  miles,  by 
open-channel  work  and  a  slack-water  system,  at  an  estimated  cost  of 
$4,650,000.  The  act  appropriated  $125,000  and  authorized  contract? 
in  the  additional  sum  of  $275,000,  stipulating  that  $350,000  thereof 
should  be  applied  to  locks  and  dams  between  the  mouth  and  section  1, 
where  the  most  serious  obstructions  existed,  and  in  clearing  the  river 
to  permit  through  navigation ;  also, that  $50,000  of  the  cash  appropria- 
tion should  be  expendecffor  the  purpose  of  securing  open-channel  navi- 
gation in  section  1  (between  Dallas  and  East  Fork,  49  miles  in  length) . 

The  sum  of  $250,000  was  appropriated  by  the  sundry  civil  act  ap- 
proved March  3,  1903,  and  Congress,  subsequently,  by  act  approved 
April  28,  1904,  amended  the  provisions  of  the  act  of  1902  witn  refer- 
ence to  the  construction  of  locks  and  dams  below  section  1  so  as  to 
permit  the  expenditure  of  available  funds  in  the  construction  of  one 
lock  and  dam  between  the  mouth  and  section  1. 

The  application  of  available  funds  was  further  directed  by  Con- 
gress in  the  river  and  harbor  act  of  March  3, 1905,  which  provided  for 
their  diversion  from  lock  and  dam  construction  below  section  1  to 
construction  of  Locks  and  Dams  Nos.  1,  4,  and  6,  in  section  1,  and  au- 
thorized contracts  in  the  additional  sum  of  $161,287,  making  the  total 
authorized  cost  of  these  structures  $420,000  in  round  numbers,  in- 
cluding the  balance  ($258,713.96)  available  January  1,  1905.  This 
act  also  authorized  the  Secretary  of  War,  in  his  discretion,  to  con- 
struct Lock  and  Dam  No.  2,  3,  or  5,  instead  of  No.  4;  and  it  pro- 
vided, further,  that  no  funds  shall  be  expended  unless  $66,000  be  do- 
nated by  the  citizens  of  Dallas  for  construction  of  dams  at  Old  River 
and  Parsons  Slough,  for  the  easing  of  bends,  and  for  improvement  of 
section  1,  which  funds  have  been  provided. 

The  plan  for  improvement  of  section  1  by  the  construction  of  six 
locks  and  dams  was  submitted  by  a  Board  of  Engineers  imder  the 
provisions  of  the  river  and  harbor  act  of  June  13,  1902,  in  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page 
2021.  The  work  therein  contemplated  is  estimated  to  cost  $918,000; 
but  the  estimate  for  completion,  submitted  in  this  report,  has  refer- 
ence only  to  that  part  of  the  project  for  section  1  specifically  provided 
for  by  Congress. 

During  the  fiscal  year  active  operations  were  carried  on  as.  follows : 

Section  1 :  Logs  were  removed  from  the  Malloy  drift,  at  mile  483^. 
Contour  maps  and  borings  were  made  at  lock  sites  Nos.  1  and  6  and 
borings  made  at  lock  site  No.  4  and  Parsons  Slough.  Test  pile-s  were 
driven  at  lock  site  No.  6  to  determine  the  nature  of  the  foundation. 
Plans  were  completed  for  Lock  and  Dam  No.  1  and  nearly  completed 
for  Lock  and  Dam  No.  6  and  dam  at  Parsons  Slough.  Specifications 
for  locks  and  dams  were  completed.  Land  for  site  tor  Lock  and  Dam 
No.  1  was  deeded  to  the  United  States. 

Mouth  to  section  1 :  Snags  were  cut  off  for  a  distance  of  28  miles. 
Snags  and  overhanging  trees  were  removed  entirely  for  a  distance  of 
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96.5  miles  and  partly  removed  for  a  distance  of  46.5  miles,  and  3,100 
feet  of  drift  was  removed. 

The  stem- wheel  snag  boat  Gen.  S.  M.  Mansfsld  was  completed,  and 
removed  obstructions. 

Plans  and  specifications  were  completed  for  lock  and  dam  11  miles 
below  Liberty,  Tex.,  at  mile  30,  and  approved  ready  for  advertising, 
and  land  for  site  was  being  secured  by  the  Dallas  Commercial  Club 
when  operations  on  this  portion  of  the  river  were  suspended  in  March, 
1905,  owing  to  the  act  of  March  3, 1905,  diverting  the  funds  from  this 
section  of  uie  river  to  section  1. 

The  total  amount  expended  on  this  improvement  to  June  30,  1905, 
was  $133,418.43. 

For  conmiercial  statistics  for  the  fiscal  year  see  report  on  the  mouth 
of  the  river,  under  heading  for  Improving  West  Galveston  Bay  chan- 
nel. Double  Bayou,  and  the  mouth  of  adjacent  streams,  Texas,  includ- 
incTrinity  River,  Anahuac  channel,  and  Cedar  Bayou,  Texas. 

The  only  navigation  above  Liberty  known  to  this  office  is  the  raft- 
ing of  logs  in  time  of  floods  over  the  lower  180  miles  of  the  river. 

July  1,  1904,  balance  unexpended $298,947.25 

Amount  deposited  by  citizens  of  Dallas,  Tex 66, 000.  00 

Amount  received  from  sales  of  condemned  property 1.  50 

364,948.75 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 60, 336. 91 


July  1, 1905,  balance  unexpended 314,612.84 

July  1,  1905,  outstanding  liabilities 316.  73 

July  1,  1905,  balance  available 314,296.11 


Amount  (estimated)  required  for  completion  of  existing  project <>161, 287. 00 


Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 —•161,287.00 

Submitted  in  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  6.) 

7.  West  Galveston  Bay  channel.  Double  Bayou,  and  the  mouths  of 
adjacent  streams,  Texas,  including  Trinity  River,  Anahuac  channel, 
and  Cedar  Bayou. — ^The  river  and  harbor  act  approved  March  3, 
1899,  appropriated  $65,000  for  the  improvement  of  the  Brazos  River 
between  Velasco  and  Richmond,  West  Galveston  Bay  channel, 
Double  Bayou,  and  the  mouths  of  adjacent  streams. 

Theretorore  the  projects  embraced  in  this  improvement  had  been 
independent. 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  6  feet  across  the  bars  at  the 
mouths  of  a  number  of  the  streams  and  bayous  along  the  Texas  coast 
by  dredging  and  snagging. 

The  improvement  is  intended  to  develop  a  light-draft  inland  navi- 
gation tributary  to  Galveston  and  other  Texas  harbors,  which  will 

•  Refers  only  to  tbat  part  of  the  project  for  section  1  specifically  provided  for 
by  Congress. 
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afPord  cheap  transportation  by  light-draft  steamers  and  barges  to  the 
coast  country  of  Texas. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$50,000  for  this  improvement,  $30,000  of  which  was  expended  in  the 
purdiase  of  the  canal  from  West  Galveston  Bay  to  the  mouth  of  the 
Brazos  River,  known  as  the  Galveston  and  Brazos  Canal. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
$50,000  for  continuing  the  improvement,  and  included  therein  the 
improvement  of  Anahuac  channel.  This  is  a  new  work.  It  is  pro- 
posed to  provide  a  channel  6  feet  deep  from  Trinity  Bay  to  Anahuac 
channel  and  thence  to  the  mouth  of  Browns  Pass,  at  a  cost  of  $5,550. 

The  channel  across  Hannas  reef  (Ladies  Pass),  connecting  lower 
Galveston  Bay,  East  Bay,  and  East  Bay  Bayou,  has  been  dredged  to 
a  depth  of  7  leet  and  45  to  60  feet  wide.  The  variation  of  water  sur- 
face is  about  1  foot. 

Total  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$681.91. 

During  the  fiscal  year  the  following  work  was  done : 

Dovhle  Bayou. — A  channel  was  excavated  across  the  bar  with  a 
ruling  depth  of  6  feet  and  85  feet  wide.  The  variation  of  water 
surface  is  about  one-half  a  foot.  The  bayou  is  navigated  for  3^ 
miles  above  the  mouth. 

Total  amount  expended  on  this  work  to  June  30, 1905,  was  $6,952.65 
from  act  of  June  13,  1902. 

Anahuac  channel. — A  channel  was  excavated  from  6  feet  of  water 
in  TVinity  Bay  12^38  feet  long,  80  feet  wide,  and  7  feet  deep,  between 
station  0  and  station  12-|-238.  Large  snags  were  removed  from  the 
entrance  to  Browns  Pass  off  Anahuac  channel,  opening  it  to  naviga- 
tion ;  also,  old  bulkhead  and  obstructions  were  removed  from  the  chan- 
nel.   The  variation  of  water  surface  is  about  half  a  foot. 

Total  amount  expended  on  this  work  to  June  30, 1905,  was  $567.75 
from  act  of  March  3,  1905. 

Galveston  and  Brazos  Canal. — Work  of  cleaning  the  canal  was 
continued  and  3,236  feet  of  canal  was  cleaned  to  a  depth  of  3  feet. 
Work  was  suspended  August  26,  1904.  The  variation  of  water  sur- 
face is  about  1  foot  in  the  canal,  except  at  the  time  of  Brazos  River 
overflows  and  northers.  The  length  of  the  canal  from  west  end  of 
Oyster  Bay  to  Brazos  River  is  29i  miles.    Ruling-  depth,  18  inches. 

Total  amoimt  expended  on  this  work  to  June  30,  1905,  was* 
$39,204.16  from  act  of  June  13,  1902,  of  which  $30,000  was  for  the 
purchase  of  the  canal,  and  $957.86  from  act  of  March  3,  1905,  making 
a  total  of  $40,162.02. 

The  amount  expended  on  these  improvements  to  June  30, 1905.  from 
acts  of  March  3,  1899,  June  13,  1902,  and  March  3,  1905,  was 
$48,364.33,  and  in  addition  to  this  amount  $67,992.51  was  expended 
on  U.  S.  dredge  Gen.  H.  M.  Robert  in  constructing,  outfitting,  and 
installii^  cutter,  $2.30  on  examination  of  Clear  Creek,  Texas,  and 
$103.50  m  repairs  to  launch,  making  a  total  of  $116,462.64. 
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July  1,  1904,  balance  unexpended |7,79a83 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    50,  QOO.  00 
Proceeds  of  sales  of  condemned  property 11. 79 

57,810.62 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $11, 141. 00 

For  maintenance  of  Improvement 3, 081. 50 

14, 222.  50 

July  1,  1905,  balance  unexpended 43,588.12 

July  1,  1905,  outstanding  liabilities 3,760.23 

July  1,  1905,  balance  available 39,827.89 

Amount  (estimated)  required  foir  completion  of  existing  project 86, 800. 00 

(a)  Trinity  River. — The  river  empties  into  Galveston  Bay  through 
several  moutns  or  passes,  opposite  each  of  which  a  bar  existed  on 
which  the  depth  of  water  did  not  exceed  3^  feet  at  mean  low  tide. 

Under  earlier  projects  surveys  were  made,  dredging  and  snagging 
done,  and  the  west  jetty  at  Middle  Pass  completed  to  a  length  or 
7.359  feet,  and  a  channel  100  feet  wide  by  5  feet  deep  secured  at  a 
cost  of  $75,900.  Since  then  the  channel  nas  shoaled  to  a  depth  of 
about  3|  feet 

A  channel  80  feet  wide  and  6  feet  deep  was  dredged  a  distance  of 
5,700  feet,  and  a  log  jam  was  removed  from  the  pass.  The  variation 
01  water  surface  is  about  half  a  foot. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$83,081.50,  of  which  $78.15  from  act  of  June  13,  1902,  and  $3,003.35 
from  act  of  March  3,  1905,  were  applied  to  maintenance. 

For  report  upon  improvement  oi  this  river  above  the  mouth,  see 
page  387. 

(&)  Cedar  Bayou. — For  projects  and  work  done  by  the  United 
States  Government  at  Cedar  Bayou,  Texas,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  page  1815. 

The  river  and  harbor  act  approved  June  13,  1902,  provided  as 
follows : 

Improving  Cedar  Bayou,  Texas :  Maintaining  improvement,  five  thousand  dol- 
lars: Provided,  That  the  dredge  constructed  for  use  in  this  locality  shall  be 
available  for  this  worlc. 

During  the  fiscal  year  a  channel  8  feet  deep,  80  feet  wide  for  a  dis- 
tance of  1,300  feet  between  the  jetties,  and  a  channel  of  same  depth 
and  width  for  a  distance  of  7,390  feet  across  Clappers  bar  to  San 
Jacinto  Bay  were  excavated. 

A  total  of  307.67  tons  of  riprap  was  deposited  on  the  jetties,  leaving 
same  in  comparatively  good  condition,  with  lowest  places  and  gaps 
mied. 

The  rise  and  fall  of  tide  is  about  one-half  foot,  except  during 
freshets.    Cedar  Bayou  is  navigable  for  17  miles  from  the  mouth. 

Total  amount  expended  on  this  improvement  to  June  30,  1905, 
$37,150,  and,  in  adAtion,  $1,826.16  allotted  by  act  of  March  3,  1905, 
making  a  total  of  $38,976.16. 

July  1,  1904,  balance  unexpended S5,000. 00 

June  80,  1906,  amount  expended  during  flscnl  year,  for  worlcs  of  im- 
provement         5, 000. 00 
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Jc)  Channel  in  West  Galveston  Bay. — ^West  Galveston  Bay  is  a 
y  of  water  covering  about  39  square  miles,  and  lies  between  Gal- 
veston Island  and  the  mainland.  It  extends  from  Galveston  Bay 
to  the  west  end  of  Oyster  Bay,  and  is  connected  with  the  Gulf  of 
Mexico  by  San  Luis  Pass  at  the  western  extremity  of  Galveston 
Island,  and  with  the  Brazos  River  by  the  Galveston  and  Brazos  Canal. 
The  natural  depth  of  the  bay  was  from  2^  to  3  feet.  The  navigable 
channel  is  283  miles  long. 

The  project  adopted  July  13,  1892,  and  modified  in  189<i,  contem- 
plated a  least  depth  of  5  feet  at  an  estimated  cost  of  $28,998.80. 

The  amount  expended  was  $19,775.97.  This  expenditure  resulted 
in  a  channel  100  feet  wide  and  3  to  3^  feet  deep  from  Galveston  Bay 
to  the  Galveston  and  Brazos  Canal.  Beacons  were  also  erected  to 
define  the  channel.  This  channel  has  since  shoaled  to  18  inches  in 
places. 

During  the  year  the  U.  S.  snag  boat  Gen.  S.  M.  Mans^ld  was  pre- 
pared for  dredging.  Piles  and  iron  pipes  were  removed  from  the 
channel  and  beacons  were  erected. 

Variation  of  level  of  water  surface  is  about  1  foot. 

Total  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$22,222.09,  and  in  addition  $68.55  allotted  by  act  March  3,  1905, 
making  a  total  of  $22,290.64. 

Jnly  1,  1904,  balance  unexpended $4,688.61 

Jane  30,  1906,  amount  expended  during  flscal  year,  for  works  of  im- 
provement        1, 920.  flO 

July  1,  1905,  balance  unexpended 2,777.91 

July  1,  1905,  outstanding  liabilities 2, 172. 22 

July  1,  1905,  balance  available 005.09 

(See  Appendix  U  7.) 

8.  Operating  and  care  of  GaUveston  and  Brazos  Canal,  Texa/t. — 
Watchmen  were  stationed  at  the  canal  during  the  year  for  operating 
the  drawbridge  over  the  canal  and  tending  the  log  boom  at  mouth  of 
canal. 

A  statement  contained  in  the  report  of  the  local  engineer  officer 
shows  the  items  of  expenditure,  which  amounted  to  $334.23. 
(See  Appendix  U  8.) 

9.  Brazos  River,  Texas,  from  Old  Washington  to  Waco. — ^This  is  tt 
new  work  provided  for  conditionally  by  the  river  and  harbor  act  of 
March  3,  1905,  in  the  following  terms : 

Improving  Brazos  River,  Texas,  from  Old  Washington  to  Waco:  The  Secre- 
tary of  War  Is  authorized  and  directed  to  cause  an  examination  of  this  section 
of  the  river  with  a  view  of  determining  whether  four  or  six  months'  uavlgation 
can  be  secured  to  Waco  at  a  reasonable  cost  by  any  method  other  tlian  by  loclcs 
and  dams,  and  if  not  the  least  number  of  locks  and  dams  that  will  funilRh  such 
navigation,  and  in  the  event  it  should  appear  feasible  to  secure  four  or  six 
months'  navigation  by  open-channel  work  or  by  not  to  exceed  nine  locks  and 
dams  the  Secretary  of  War  may  exi)end  for  the  Improvement  of  said  river  an 
amount  not  to  exceed  seventy-five  thousand  dollars,  which  amount  under  the 
conditions  named  is  hereby  appropriated. 

Amount  conditionally  appropriated  by  river  and  harbor  act  approved 

March  3,  1905 $75,000.00 

July  1,  1905,  balance  unexpended 75,000.00 

10.  Brazos  River,  Texas. — (a)  Velasco  to  Richmond. — ^This  im- 
provement is  at  present  limited  to  that  portion  of  the  river  lying 
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between  Richmond  and  Velasco,  a  distance  of  about  85  miles.  Its 
low-water  level  is  affected  by  the  Gulf  tide  as  far  up  as  Bolivar  land- 
ing, 40  miles  above  Velasco.  The  course  of  the  river  is  tortuous,  and 
the  channel  was  obstructed  by  shoals  and  snags. 

The  project  for  improvement  was  adopted  June  3,  1896,  and  pro- 
posed the  removal  of  snags  and  overhanging  trees.  Remaining  work 
on  this  improvement  will  be  conducted  in  connection  with  appropria- 
tion for  the  improvement  of  the  Brazos  River  from  Velasco  to  Old 
Washington. 

The  work  during  the  fiscal  year  consisted  in  dredging  at  various 
places  by  the  U.  S.  snag  boat  Captain  C.  W.  Howell  to  such  depth  as 
to  allow  her  to  proceed  to  Richmond,  Tex. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$1,626.12. 

The  commerce  on  this  portion  of  the  river  at  present  is  limited  and 
exact  statistics  were  not  obtainable. 

(6)  Velasco  to  Old  Washington. — The  river  and  harbor  act 
approved  June  13,  1902,  provides  as  follows : 

Improving  Brazos  River,  Texas,  from  Richmond  to  Old  Washington,  in 
accordance  with  the  second  plan  of  the  report  submitted  in  House  Document 
Numbered  Two  hundred  and  eighty-three.  Fifty-sixth  Congress,  second  session, 
one  hundred  and  fifty  thousand  dollars. 

The  river  and  harbor  act  approved  March  3,  1905,  provided  as 
follows : 

Improving  Brazos  River,  from  Velasco  to  Old  Washington,  continuing  improve- 
ment, twenty-five  thousand  dollars. 

The  plan  referred  to  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  page  1974,  et  seq.,  and  contemplates  improve- 
ment of  the  river  by  open-channel  work  between  the  mouth  and  Old 
Washington,  at  a  cost  of  $225,000. 

The  approved  project  contemplated  dikes  at  41  shoals.  There 
have  been  several  marked  changes  in  the  river  since  the  project  was 
submitted,  cut-offs  having  been  formed  and  several  floods  having 
caused  changes  in  the  position  of  shoals.  The  report  of  the  assistant 
engineer,  on  which  the  project  was  based,  stated  that  his  survey  was 
made  under  very  unfavorable  conditions  and  that  rainy  weather  kept 
the  river  often  naif  and  once  bank  full  and  made  it  difficult  to  deter- 
mine shoals.  Recent  surveys  indicate  more  shoals  than  his  map 
showed,  but  the  additional  ones  are  largely  sand  or  sand  and  gravel, 
many  of  them  being  amenable  to  improvement  by  dredging  alone. 

During  the  fiscal  year  active  operations  were  carried  on  in  con- 
struction of  plant,  snagging,  construction  of  pile  and  brush  dikes, 
plank  dikes,  rock  jetties,  rock  removal,  and  miscellaneous  dredging. 

A  depth  of  2J^  feet  at  low  water,  corresponding  to  4  feet  for  eight 
months  in  the  year  approximately,  has  been  obtained  at  the  shoals 
where  work  has  been  completed.  At  some  of  the  shoals,  where  work 
has  not  yet  been  done,  the  depth  is  still  less  than  1  foot  at  low  water. 
It  is  proposed  to  utilize  funds  recommended  in  completing  and  main- 
taining the  work,  and  attention  is  invited  to  the  fact  that  the  estimate 
of  the  officer  submitting  the  project  for  maintenance  was  $40,000  a 
year,  and  that  the  appropriation  this  year  was  only  $25,000  for  new 
work.  If  the  desired  depth  is  to  be  had  along  the  entire  section  under 
improvement  at  once  it  will  be  necessary  to  appropriate  larger  sums. 


Digitized  by 


Google 


394    BEPOBT  OF  THE  CHIEF  OF  ENGIWEEBS,  tf.  8.  ARHT. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$122,060.67. 

There  is  no  commerce  on  this  portion  of  the  river. 

The  distance  from  the  mouth  of  the  river  to  V^lasco  is  5  miles ;  to 
Richmond,  100  miles;  to  Hempstead,  191  miles;  and  to  Old  Wash- 
ington, 254  miles. 

July  1,  1904,  balance  unexpended $109, 719. 30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 
Refunded  by  civilian  employee^ .25 

134, 719.  55 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 78,  396.  09 

July  1,  1905,  balance  unexpended 56,323.46 

July  1,  1905,  outstanding  liabilities 3,542.10 

July  1,  1905,  balance  available 52,781.36 

(See  Appendix  U  9.) 

11.  Mouth  of  Brazos  River,  Texas. — The  improvement  of  the  mouth 
of  this  stream  was  at  first  undertaken  by  the  Brazos  River  Channel 
and  Dock  Company,  which  partially  constructed  a  system  of  parallel 
jetties. 

The  river  and  harbor  act  approved  March  3, 1899,  provides  for  this 
work  as  follows : 

Mouth  of  Brazos  River,  Texas:  For  dredging  and  such  other  work  as  may 
be  deemed  most  effective,  in  the  judgment  of  the  Secretary  of  War,  In  Improving 
and  developing  the  harlwr,  eighty-flve  thousand  dollars :  Provided,  That  no  part 
of  said  sum  shall  be  expended  until  the  Brazos  River  Channel  and  Dock  Com- 
pany shall  file  with  the  Secretary  of  War  a  transfer  to  the  United  States  of  the 
Jetties,  and  auxiliary  works ;  ^Iso  a  release  of  all  rights  and  privileges  conferred 
upon  said  company  by  its  charter  or  by  the  Act  of  Congress  approved  August 
ninth,  eighteen  hundred  and  eighty-eight,  to  charge  or  collect  tolls  for  the  use 
and  navigation  of  said  river. 

In  1899  the  Brazos  River  Channel  and  Dock  Company  complied 
with  the  conditions  of  the  act. 

The  Brazos  River  Channel  and  Dock  Company's  map  shows  that  in 
March,  1889,  there  was  a  channel  depth  of  6  feet  before  the  work 
began,  and  later,  in  March,  1896,  there  was  20  feet.  The  company 
measured  their  depth  from  a  plane  of  "  average  flood  tide,"  or  mean 
high  water,  1.3  feet  above  the  United  States  standard  of  mean  low 
water.    The  channel  width  is  about  440  feet. 

Depth  over  the  har  and  helow  jetties  at  diifercnt  dates. 

M.  L.  T.  feet 
March,  1889,  before  the  Jetties  were  begun,  as  reported  In  Mr.  Wlsner's 

paper,  page  532 4.7 

December,  1891,  as  shown  by  United  States  Coast  Survey  chart 14.5 

March,  1896,  after  completion  of  the  Jetties,  as  shown  by  survey  of  the 

Brazos  River  Channel  and  Dock  Company 19.0 

January,  1897,  as  shown  by  the  survey  made  for  the  Board  by  Mr.  II.  L. 

Marlndin,  United  States  Coast  and  GetMletic  Survey 14.8 

February  28,  1905,  life-saving  inspector,  Velasoo,  Tex 12.  7 

June,  1905,  Charles  Clarke  &  Co.,  approximately 12.0 

Mean  range  of  tide,  1.77  feet. 

The  proposed  work  at  this  locality  consists  in  putting  the  present 
jetties  at  the  mouth  of  the  river  in  a  fair  condition  to  resist  the  effects 


Digitized  by 


Google 


BIVER  AND  HARBOB  IMPBOVEMENTS.  395 

of  storms  and  to  protect  a  dredge  while  working  between  them ;  the 
construction  of  spur  dikes,  and  to  dredge  a  channel  as  far  up  as  the 
light-house  to  a  depth  of  18  feet  at  mean  low  tide  and  150  feet  wide. 

The  estimate  for  completion  of  existing  project  has  been  increased 
by  $175,000,  the  amount  estimated  by  Board  of  Engineers  to  be  neces- 
sary for  repair  of  damages  by  the  hurricane  of  September  8, 1900. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$50,000,  under  which  the  shore  end  of  the  north  jetty  was  reenforced 
and  some  of  the  worst  gaps  in  the  jetty  were  repaired,  also  spur  dikes 

{)laced  along  the  right  bank  of  the  river  in  the  big  bend  above  the 
ight-house  as  bank  protection. 
No  work  was  done  during  the  fiscal  year.  ' 

The  river  and  harbor  act  approved  March  3,  1905,  contained  the 
following  item : 

Improving  the  montb  of  the  Brazos  River,  Texas:  Continuing  improvement, 
fifty  thousand  dollars :  Provided,  That  a  contract  or  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materials  and  woric  as  may  be  necessary 
to  prosecute  said  project,  to  be  paid  for  as  appropriations  may  from  time  to  time 
be  made  by  law,  not  to  exceed  in  the  aggregate  eighty-seven  thousand  five  hun- 
dred dollars,  exclusive  of  the  amounts  herein  and  heretofore  appropriated. 

Amount  expended  on  this  improvement  to  June  30,  1905,  was 
$288,471.23. 

The  amount  estimated  as  a  profitable  expenditure  it  is  proposed  to 
ftpply  to  repairing  the  jetties  and  to  bank  protection  in  the  river. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1906, 
could  be  obtained. 

July  1,  1904,  balance  unexpended |5,419. 01 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    60, 000. 00 


55, 419. 01 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 131.58 


.Tnly  1,  1905,  balance  unexpended 55,287.43 

.Tuly  1,  1905,  outstanding  liabilities 43.544 


July  1,  1905,  balance  available 55,244.19 


Amount  (estimated)  required  for  completion  of  existing  project 225,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 87,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  10.) 

12.  Aransas  Pass,  Texas. — Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Rio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  the  shallow  bays  of 
Mosquite,  St.  Charles,  and  Copano  on  the  other. 

For  projects  and  work  done  by  the  United  States  Government  and 
private  corporations  at  Aransas  Pass,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  page  1527  et  seq. 
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The  river  and  harbor  act  of  March  3,  1899,  contains  the  following 
item: 

Improving  Aransas  Pass,  Texas:  For  dredging  and  other  improvement  of 
Aransas  Pass  Harbor,  sixty  ttiousand  doilars:  Provided,  Tliat  the  Secretary  of 
War  Is  hereby  autliorized  to  contract  for  the  removai  of  that  portion  of  the  old 
Government  Jetty  in  said  harbor  from  the  end  nearest  the  curved  jetty  con- 
structed by  the  Aransas  Pass  Harbor  Company  to  the  wreclc  Mary,  in  such 
manner  as  to  in  no  wise  interfere  with  the  curved  jetty  now  located  iu  wild 
harbor:  And  provided  further:  That  said  contract  shall  not  be  let  by  tlie 
Secretary  of  War,  nor  said  worlc  done,  until  the  said  Aransas  Pass  Harbor 
Company  shall  have  properly  released  and  surrendered  all  rights  and  privileges 
heretofore  granted  to  it  in  said  harbor  by  Congress,  also  the  Jetty  constructed 
in  said  harbor. 

The  Aransas  Pass  Harbor  Company,  under  date  of  March  27, 1899, 
released  and  surrendered  all  rights  and  privileges  heretofore  granted 
to  it  in  Aransas  Pass  Harbor  by  Congress,  also  the  jetties  constructed 
in  said  harbor. 

For  condition  of  the  jetties  and  pass  at  the  time  the  works  were 
surrendered  to  the  United  States,  see  map  accompanying  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  2336. 

The  depth  over  Aransas  bar  has  varied  greatly — from  9  feet  in  1852, 
9i  feet  in  1871,  7  feet  in  1875,  to  8^  feet  in  1887. 

With  the  funds  appropriated  by  the  river  and  harbor  act  of  March 
3, 1899,  1,300  feet  of  jetty  was  completed. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  ,$250,000' 
for  improving  Aransas  Pass,  and  provided  that  the  work  at  this  har- 
bor shall  be  confined  to  the  completion  of  the  north  jetty  in  accord- 
ance with  the  design  and  specifications  of  the  Aransas  Pass  Harbor 
Company  and  in  continuation  of  the  work  heretofore  carried  out  on 
said  jetty  by  said  company,  and  to  such  additional  work  as  may  be 
necessary  for  strengthening  such  jetty  and  for  the  removal  of  such 
part  of  the  old  Government  jetty  and  any  other  hard  material  which 
may  interfere  with  the  formation  of  a  channel  by  the  natural  action 
of  the  currents. 

During  the  fiscal  year,  under  contract  with  Henry  Clay  Ripley, 
10,751.33  tons  of  stone  was  placed  in  the  jetty. 

Inspection  of  the  work  of  removing  part  of  the  old  Government 
jetty,  under  contract  with  Moore  &  Sieber,  was  completed.  Under 
this  contract  1,000  feet  of  the  old  jetty  has  been  removed  to  a  depth 
of  25  feet. 

The  minimum  depth  in  the  thalweg  at  the  time  of  the  September 
and  October  survey  was  12^  feet. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  as  reported 
by  the  bar  pilot,  is  11^  feet. 

Greater  depths  have  been  reported  at  different  times  during  the 
year,  one  vessel,  drawing  12  feet,  having  gone  out  on  a  low  tide  after 
a  succession  of  northers.  The  usual  range  of  tide  is  1.1  feet  across 
the  bar. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $100,000, 
and  authorized  an  additional  expenditure  of  $100,000  for  continuing 
the  improvement,  with  the  proviso  that  the  amounts  therein  appro- 
priated and  authorized  shall  be  applied  to  the  completion  of  the 
project  in  accordance  with  the  design  and  specifications  of  the  Aran- 
sas Pass  Harbor  Company  and  in  continuation  of  the  work  theretofore 
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done,  and  to  such  additional  work  as  might  be  necessary  for  strength- 
ening the  jetty. 

Bids  for  work  under  this  act  were  advertised  for  May  29,  1905,  and 
opened  June  28,  1905. 

The  amount  expanded  on  this  improvement  to  June  30,  1905,  was 
$886,503.47,  exclusive  of  $9,938.93  subscribed  by  the  citizens  of  Rock- 
port  and  Corpus  Christi,  Tex. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completmg  the  Haupt  jetty. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1905, 
could  be  obtained. 

July  1,  1904,  balance  unexpended $133,352.50 

Amonnt  appropriated  by  river  and  harbor  net  ai>proved  March  3, 
1905   100,000.00 


233,  .352. 59 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement    128, 000. 00 


July  1,  1905,  balance  unexpended 104,  740. 5.'* 

July  1,  1905,  outstanding  liabilities 43.23 


July  1,  1905,  balance  available 1W,703.30 


Amount  (estimated)  required  for  completion  of  existing  project..  1,330,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  worlds  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  ch'il  act  of 
June  4,  1897. 

(See  Appendix  U  11.) 

13.  Harbor  at  Brazos  Santiago,  Tex. — ^The  project  for  the  im- 
provement of  this  harbor,  adopted  in  1881,  contemplated  the  con- 
struction of  two  .jetties  extending  out  into  the  Gulf  of  Mexico,  the 
object  being  to  fix  the  channel  over  the  bar  at  the  entrance  to  the  har- 
bor and  to  deepen  it.  These  two  jetties  were  to  be  built  about  1,500 
feet  apart,  and  one,  the  south,  or  Brazos  Island,  jetty,  to  be  3,630  feet 
long,  and  the  other,  the  north,  or  Padre  Island,  jetty,  to  be  2,940  feet 
long.  Work  was  suspended  on  this  improvement  in  October,  1884, 
ana  the  subject  of  the  new  improvement  referred  to  the  Board  of 
Engineers  for  report.  A  new  survey  was  called  for,  which  was  made 
in  1887  and  reported  on  September  29,  1887.  The  report  showed  that 
the  south,  or  Brazos  Island,  jetty  had  practically  disappeared.  The 
cost  of  an  improvement,  to  consist  of  two  parallel  jetties  placed  about 
1,100  feet  apart,  was  estimated  at  $1,130,000.  Adding  previous 
expenditures  of  $188,590.23  to  this  estimate  makes  the  revised  cost  of 
the  improvement  $1,318,590.23. 

During  the  year  bids  were  advertised  for  dredging  and  contract 
entered  into  with  the  Bowers  Southern  Dredging  Company,  of  Gal- 
veston, Tex.,  and  active  operations  carried  on  to  June  30,  1905,  when 
the  contract  was  completed.  A  channel  70  feet  wide  on  the  bottom, 
with  a  least  depth  of  10  feet,  was  excavated  from  deep  water  inside 
the  bar  in  a  straight  line  across  the  Laguna  Madre  to  the  railroad 
wharf  at  Isabel,  Tex.,  a  distance  of  12,000  feet ;  also  a  turning  basin 
400  feet  long  by  300  feet  wide  and  10  feet  deep. 
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Prior  to  dredging  this  channel  and  turning  basin,  there  was  a 
natural  channel  permitting  boats  drawing  5^  to  6  feet  to  navigate 
across  the  Laguna  Madre  from  the  bar  to  the  railroad  wharf  at 
Isabel,  Tex.,  at  high  tide.  With  the  channel  and  turning  basin 
now  completed,  a  boat  drawing  8  to  8^  feet  can  navigate  between  the 
bar  and  Isabel,  Tex.,  and  light-draft  steamers  and  sailing  vessels  that 
c«n  get  over  the  bar  can  proceed  direct  to  the  railroad  wharf  at  Isabel, 
Tex.,  and  unload  in  place  of  being  lightered  off  Brazos  Island.  Dur- 
ing the  year  there  has  been  an  average  of  from  8  to  10  feet  of  water 
on  the  bar,  and  a  tide  range  of  from  1^  to  2  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1905,  was 
$227,475.28. 

The  amount  of  commerce  during  the  year  was  5,497  tons,  of 
which  1,112  tons  was  lumber,  3,075  tons  general  merchandise,  53  tons 
cotton,  543  tons  rice  and  rice  products,  688  tons  hides  and  bones,  and 
26  tons  miscellaneous. 

July  1,  1904,  balance  unexpended $&1, 785. 39 

June  30,  1905,  amount  expended  during  flscal  year,  for  works  of  Itu- 
provement   34, 760. 67 

July  1,  1905,  balance  unexpended 20,024.72 

July  1,  1905,  outstanding  liabilities 14, 193.06 

July  1,  1905,  balance  available 5,831.66 

(See  Appendix  U  12.) 

14.  Construction  of  sea  wall,  embankment,  and  fill  along  the  front 
of  Fort  Crockett  Reservation,  Galveston,  Tex.,  and  constructing  sea 
wall  from  Thirty-ninth  street  to  the  west  line  of  Forty-fifth  street  in 
the  city  of  Galveston. — The  sundry  civil  act  approved  April  28,  1904. 
contained  the  following  item : 

Fort  Crockett  Reservation,  Galveston,  Texas:  For  the  construction  along  the 
entire  front  of  the  Fort  Crockett  Reservation,  except  those  parts  of  said  front 
where  the  protected  fortifications  already  act  as  a  breakwater,  a  sea  wall,  em- 
bankment, and  fill,  as  designated,  specified,  and  described  in  the  report  of  the 
board  of  engineers  constituted  In  accordance  with  section  one  of  the  river  and 
harbor  act  approved  June  thirteenth,  nineteen  hundred  and  two,  four  hundred 
and  ten  thousand  dollars,  and  upon  the  conveyance  in  fee  simple  to  the  United 
States  of  the  land  lying  between  Thirty-ninth  and  Forty-fifth  streets  and  south  of 
Avenue  U,  in  the  city  of  Galveston,  Texas,  the  said  sea  wall  in  front  of  the  Fort 
Crockett  Reservation  shall  be  extended  and  completed  under  the  direction  of  the 
Secretary  of  War  from  Thirty-ninth  street  to  the  west  Hue  of  Forty-fifth  street 
In  the  city  of  Galveston,  Texas,  as  designated,  specified,  and  described  in  the 
report  of  the  Board  of  Engineers,  constituted  In  accordance  with  section  one  of 
the  river  and  harlwr  Act  approved  June  thirteenth,  nineteen  hundred  and  t«'o, 
and  for  this  purpose  the  sum  of  one  hundred  and  eighty-one  thousand  and 
forty-six  dollars  and  twenty-five  cents  is  hereby  appropriated. 

Contract  for  constructing  the  sea  wall  was  entered  into  and  car- 
ried on  during  the  fiscal  year  and  about  80  per  cent  of  the  work  com- 
pleted to  the  close  of  year. 

Contract  was  entered  into  for  the  construction  of  riprap  embank- 
ment along  the  western  boundary  of  the  reservation. 

To  close  of  the  year  the  title  to  the  land  lying  between  Thirty- 
ninth  and  Forty-fifth  streets  in  the  city  of  Galveston,  Tex.,  to  be 
deeded  to  the  United  States,  had  not  been  perfected. 
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July  1,  1004,  balance  unexpended 1591,046.25 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  43,706. 17 

July  1,  1906,  balance  unexpended 547,340.08 

July  1,  1905,  outstanding  llabllitle* 44,956.94 

July  1,  1905,  balance  available 502,383. 14 

July  1,  1905,  amount  covered  by  uncompleted  contracts 225,048.94 

(See  Appendix  U  13.) 

16.  Removing  sunken  vessels  or  (raft  obstructing  or  endangering 
navigation. — The  hurricane  of  September  8,  1900,  strewed  the  waters 
of  West  Galveston  Bay  with  wrecks  of  boats,  beacons,  and  bridges, 
and  same  have  become  a  menace  to  navigation. 

An  allotment  of  $2,500  was  made  for  the  expense  of  removing  these 
wrecks  from  the  navigable  waters  of  West  Galveston  Bay. 

The  U.  S.  snag  boat  Gen.  S.  M.  Mansfield  commenced  operations  on 
June  19, 1905,  and  was  engaged  on  this  work  at  close  of  year. 

(See  Appendix  U  14.) 

WESTERN     RIVEES. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUI- 
SIANA, TEXAS,  ARKANSAS,  INDIAN  TERRITORY,  AND  MISSISSIPPI 
TRIBUTARY  TO  MISSISSIPPI  RIVER. 

This  district  was  in  the  temporary  charge  of  Lieut.  Col.  H.  M. 
Adams,  Corps  of  Engineers,  until  July  8,  1904;  of  Capt.  James  F. 
Mclndoe,  Corps  of  Engineers,  from  .July  8,  to  December  10,  1904, 
and  in  the  charge  of  Capt.  George  M.  Hoffman,  Corps  of  Engineers, 
since  December  10, 1904.  Division  engineer,  Lieut  Col.  H.  M.  Adams, 
Corps  of  Engineers,  to  August  12,  1904,  and  Lieut.  Col.  Clinton  B. 
Sears,  Corps  of  Engineers,  since  that  date. 

1.  Red  River,  Louisiana,  Arkansas,  Texas,  and  Indian  Territory. — 
This  improvement  was  undertaken  by  the  United  States  in  1828,  and 
Ijetween  1828  and  1841  more  than  $425,000  was  appropriated  for 
removal  of  the  great  Red  River  raft.  When  work  commenced  the 
raft  was  92  miles  long,  extending  from  Loggy  Bayou,  65  miles  below 
Shreveport,  La.,  to  Hurricane  Bluffs,  27  miles  above.  A  channel  was 
opened  through  this  obstruction,  but,  owing  to-  the  failure  of  appi-o- 
priations  between  1841  and  1852,  additional  raft  formed.  Tn  185'J 
$100,000  was  appropriated,  and  in  1857  the  agent  in  charge  reported 
the  route  opened,  but  not  completed,  with  recommendation  for  appro- 
priations of  $50,000  a  year  tor  completion  and  maintenance.  The 
total  amount  expended  from  1828  to  1857  was  $532,219.90.  Nothing 
further  was  done  for  fifteen  years,  and  in  that  long  interval  the 
results  of  much  of  the  former  work  were  lost. 

When  work  was  resumed  in  1872  the  river  above  Shreveport,  La., 
was  closed  by  a  raft  32  miles  long  and  growing  constantly.  Below 
Shreveport  the  enlargement  of  an  outlet  through  Tones  fiayou  was 
depleting  the  main  channel  and  threatening  its  closure  to  navigation. 
At  Alexandria,  La.,  the  falls  were  impassable  at  low  stages.  Navi- 
gation was  difficult  and  dangerous  at  all  places  and  at  all  times.  The 
channel  shifted  frequently,  and  at  flood  the  river  overflowed  the 
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entire  raft  region.  Both  above  and  below  Shreveport  the  bed  of  the 
river  was  a  mass  of  sunken  logs  and  stumps.  The  banks  were  heavily 
timbered,  and  each  flood  caused  them  to  cave  or  slide. 

The  project  entered  upon  in  1872  contemplated  opening  navigation 
through  the  raft  and  closing  Tories  Bayou  Outlet.  Under  river  and 
harbor  act  of  1878  the  removal  of  wrecks,  snags,  and  other  obstructions 
below  Shreveport  was  commenced,  and  the  act  of  1879  authorized  the 
same  kind  of  work  above  the  raft  to  Fulton,  Ark.  Work  was  carried 
on  under  three  distinct  appropriations  until  1882,  when  they  were 
combined  in  a  general  appropriation  for  continuing  the  imj>rovement 
from  Fulton,  Ark.,  to  the  Atchalfalaya  River,  Louisiana,  with  a  pro- 
vision for  work  at  Alexandria,  La.  The  river  and  harbor  acts  of 
1886  to  1896  made  appropriations  for  snagging  work  above  Fulton, 
Ark.,  to  mouth  of  Kiamichi  River,  Indian  Territory,  which  stretch 
was  added  to  the  general  project  by  act  of  1899.  The  acts  of  1884  and 
1890  contained  provisions  for  closing  Sale  and  Murphy  Outlet,  Loui- 
siana; the  acts  of  1888,  1892,  and  1894  authorized  expenditures  for 
improvement  of  Cypress  Bayou,  Bayou  Dorcheat,  and  Sulphur  River, 
tributaries  of  Red  River ;  the  act  of  1902  provided  for  improvement 
of  the  channel  at  Shreveport,  La.,  and  the  act  of  1905  contained  pro- 
vision for  improvement  of  the  channel  at  Alexandria,  La.,  and  for 
extending  work  above  Fulton,  Ark.,  to  Denison,  Tex. 

The  existing  project,  adopted  by  Congress  in  the  river  and  harbor 
act  of  July  13,  1892,  contemplates  the  systematic  clearing  of  the 
banks  to  remove  the  source  of  drift  and  snags ;  continuing  snagging 
operations  and  the  removal  of  jams  and  raft;  dredging  towneads 
and  shoals;  constructing  a  substantial  system  of  levees,  either  alone 
or  by  cooperating  with  riparian  States,  to  fix  the  course  of  the  river ; 
the  closure  of  all  outlets  that  deplete  the  river;  the  fixing  of  caving 
banks  to  confine  the  river  to  the  selected  channel,  and  the  prevention 
of  injuries  to  regimen  by  new  cut-offs  or  outlets.  The  nature  of  the 
improvement  requires  that  it  be  continued  for  many  years,  and  no 
e.stimate  for  completion  is  given  on  this  account. 

The  amount  expended  from  1872  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1905,  was  $1,682,888.28  with  the  following  chief  results: 
The  channel  cleared  through  the  great  raft  in  1872-73  opened  to  navi- 
gation 188  miles  of  river  above  Shreveport  to  Fulton,  and  at  high 
stages  about  170  miles  above  Fulton.  Subsequent  work  secured  tne 
complete  removal  of  the  raft,  prevented  formations  of  the  same 
nature,  increased  the  width  of  the  river  100  feet  or  more,  and  there 
now  flows  in  the  course  laid  out  for  it  in  the  old  raft  region  a  broad 
and  deep  river,  safe  for  navigation  at  all  but  the  lowest  stages. 
Thirteen  years  ago  the  survey  snowed  that  the  low -water  line  at  head 
of  the  raft  had  Towered  more  than  15  feet  since  1872  and  that  this 
change  continued  downstream  through  the  raft  region  and  gradually 
diminished  to  about  3  feet  at  Shreveport  The  continual  progressive 
scour  is  attaining  a  normal  slope  in  that  stretch.  Incidentally  the 
removal  of  the  raft  drained  the  fertile  valley  and  reclaimed  thousands 
of  acres  of  productive  lands.  Tones  Bayou  Outlet  is  closed  by  a 
heavy  earthen  dam,  connected  with  the  line  of  levee  above  and  below 
it.  The  main  channel,  called  "Little  River,"  has  widened  and 
scoured,  and  navigation  of  the  stretch  is  uninterrupted  at  low  stages. 
All  of  the  chief  outlets  along  the  right  bank  above  Tones  Bayou  to  the 
Louisiana- Arkansas  line,  89  miles,  have  been  closed  with  dams  by 
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cooperation  with  tlie  State  of  Louisiana  and  local  levee  districts. 
Work  at  Alexandria  Falls  has  rendered  them  navigable  at  all  stages. 
The  channel  was  deepened  from  2^  to  5^  feet  at  the  lower  falls  and  to 
6  feet  at  the  upper  falls,  lengthening  the  period  of  navigation  about 
two  months.    jPersistent  snagging  operations,  repeated  from  year  to 

{'ear,  have  kept  the  river  open  and  enabled  steamboats  to  make  regu- 
ar  trips,  the  river  from  the  Atchafalaya  to  Fulton  ordinarily  bemg 
open  ror  boats  of  3  feet  draft  at  stages  about  a  foot  above  zero  of  the 
Snreveport  gauge.  The  maximum  draft  that  can  be  carried  at  mean 
low  water  is  3  reet  to  Montgomery,  La.,  162.5  miles  above  the  Atcha- 
falaya; 2^  feet  to  Shreveport,  La.,  320.5  miles,  and  2  feet  to  Fulton, 
Ark.,  508.6  miles.  The  range  between  low  and  high  water  at  the 
several  gauge  stations  is  as  follows :  Fulton,  Ark.,  35.65  feet ;  Shreve- 
port, La.,  41.2  feet;  Alexandria,  La.,  41.95  feet,  and  Barbre  Landing, 
La.  (head  of  Atchafalaya  River),  52.72  feet. 

At  present  steamboats  seldom  run  above  Fulton,  Ark.,  but  at  high 
stages  the  river  is  navigable  in  fact  to  Denison,  Tex.,  292  miles  above 
Fulton  and  800  miles  above  the  Atchafalaya  River. 

During  the  fiscal  year  ending  June  30,  1905,  snagging  operations, 
etc.,  for  maintenance  of  the  improvement  extended  from  the  head  of 
the  Atchafalaya  River,  Louisiana,  to  Pine  Bluff  Ferry,  Texas,  about 
30  miles  above  the  mouth  of  Kiamichi  River. 

To  maintain  what  has  been  accomplished  and  to  gradually  secure 
a  more  stable  improvement  will  require  a  continuance  of  work  for 
many  years.  The  estimated  cost  is  $75,000  a  yearj  or  biennial  appro- 
priations of  $150,000,  exclusive  of  the  extraordmary  demands  for 
new  plant  that  will  arise  from  time  to  time.  The  funde  available 
■  probably  will  suffice  for  two  years'  operations. 

Notwithstanding  the  facilities  for  quick  transportation  afforded 
by  the  railways,  the  commerce  of  Red  River  consists  of  large  ship- 
ments of  cotton,  cotton  seed  and  its  products,  lumber,  staves,  timber, 
etc.,  with  heavy  return  freights  of  general  merchandise  and  planta- 
tion supplies.  For  the  fiscal  year  1905  this  commerce  aggregated 
174,870  tons,  valued  at  $1,506,500.  The  commerce  and  navigation 
reported  for  the  past  sixteen  years  show  great  variations,  due  to 
changing  crop  conditions,  occasional  periods  of  extraordinary  low 
water  during  the  busy  season,  and  other  causes,  ranging  in  quantity 
from  66,376  to  279,946  tons  per  annum,  with  estimated  values  of  from 
$1,506,500  to  $9,185,000.  The  average  for  the  sixteen  years  is  121,428 
tons,  valued  at  $4,720,333.  To  this  should  be  added  the  commerce 
from  Ouachita  River,  entering  Red  River  at  the  mouth  of  Black 
River,  the  average  of  which  is  174,962  tons,  valued  at  $6,206,550, 
making  a  total  of  296,390  tons,  valued  at  $10,926,883. 

The  project  has  effected  a  reduction  of  freight  rates  on  all  com- 
modities. 

For  more  extended  information  respecting  the  work  performed, 
reference  is  invited  to  the  report  and  illustrations  on  page  1909  of  the 
Report  of  the  Chief  of  Engineers  for  1893,  and  to  the  subsequent 
reports  of  the  district  officers.  Maps  of  Tones  Bayou,  Bayou  Pierre, 
etc.,  are  published  in  the  reports  of  1882,  page  1542,  and  the  report 
of  1885,  page  1490.  An  index  sketch  of  the  basin  of  Red  River  and 
diagrams  snowing  the  limits  of  high  and  low  water  are  published  in 
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the  report  of  1891,  page  1956,  and  the  report  of  1892,  page  1587. 
Maps  of  the  river  at  Shreveport  are  published  in  the  report  of  1887, 
page  2682,  and  1893,  page  1921.  Map  of  the  river  at  Alexandria 
was  printed  in  House  Document  No.  462,  Fifty-sixth  Congress,  first 
session. 

References  were  given  in  the  last  annual  report  to  reports  of  exam-, 
inations  and  surveys,  with  page  numbers  at  wnich  they  may  be  found 
in  the  various  annual  reports.  (See  Report  of  the  Chief  of  Engi- 
neers, 1904,  pp.  385  and  386.) 

July  1,  1904.  balance  unexpended $87,  613. 07 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  200, 000.  00 
Amount  received  from  sales  of  condemned  property  and  from  over- 
payments in  fiscal  year  1904 «  168. 19 

287,  781. 26 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $5,947.14 

For  maintenance  of  Improvement 32,  722. 40 

38,669.54 

.Tuly  1,  1905,  balance  unexpended 249,  111.  72 

July  1,  1905,  outstanding  liabilities 2,656.85 

July  1,  1905,  balance  available 246,454.87 

(See  Appendix  VI.) 

2.  Cypress  Bayou,  Texas  and  Louisiana, — During  the  period  of  the 

freat  raft  in  Red  River  the  bottom  lands  of  Cypress  Bayou  were 
ooded,  became  lakes,  an9  afforded  a  navigable  route  from  Red  River 
near  Shreveport.,  La.,  to  Jefferson,  Tex.,  65  miles.  Work  by  the 
United  States  for  improvement  of  this  route  commenced  in  1872.  and 
from  1872  to  1879  $94,000  was  appropriated  for  the  purpose.  The 
funds  were  expended  for  dredging  and  straightening  the  channel, 
removing  stumps,  snags,  and  logs,  and  cutting  leaning  timber.  This 
work  was  completed  in  1880,  but  on  account  of  its  temporary  nature 
appropriations  and  allotments  aggregating  $39,701.33  were  made  for 
maintenance. 

The  removal  of  the  raft  and  the  subsequent  closure  of  outlets  and 
construction  of  levees  down  the  right  bank  of  Red  River,  from  the 
hills  in  Arkansas  to  near  Shreveport,  La.,  cut  off  the  water  supply  of 
the  lakes,  which,  in  conjunction  with  the  quicker  drainage  resulting 
from  the  lowering  of  the  bed  of  Red  River,  gradually  caused  them 
to  dry  up.  In  consequence,  the  period  of  navigation  shortened  from 
year  to  year  until  1897,  when  boats  from  Red  River  ceased  plying 
altogether.  A  survey  to  ascertain  if  improvement  could  be  obtained 
by  locks  and  dams  was  completed  in  1893,  but  the  plan  proposed  was 
not  adopted  by  Congress. 

The  amount  expended  to  June  30,  1905,  was  $130,498.67  for  im- 
provement and  maintenance  and  $12,000  for  surveys.  No  work  has 
been  done  since  1898.  The  water  supply  of  the  drainage  basin  of  the 
lakes  has  been  reduced  so  greatly  and  the  channel  of  Red  River  above 
Shreveport  has  lowered  so  much  that  steamboats  now  can  cross 
Albany  flats,  at  foot  of  the  lakes,  only  at  rare  intervals  during  excep- 
tionally high  stages  of  the  river,  or  after  heavy  rains  in  the  drainage 
basin  of  the  lakes. 

» Eighty  cents  deposited  September  14,  1904,  account  of  overpayments  made 
during  preceding  fiscal  year. 
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The  river  and  harbor  act  of  March  3, 1905,  provided  (1)  that  "  the 
available  balance  on  hand  may,  in  the  discretion  of  the  Secretary  of 
War,  be  expended  in  cleaning  and  clearing  the  bayou  and  lakes  be- 
tween Jefferson,  Texas,  and  Moorinesport,  Louisiana,"  and  (2)  "  the 
Secretary  of  War  is  authorized  and  directed  to  survey  Cypress  Bayou 
and  the  channels  connecting  Shreveport,  Louisiana,  with  Jefferson, 
Texas,  including  an  examination  of  tne  falls  near  Little  Pass."  Un- 
der authority  of  the  Secretary  of  War,  dated  April  7,  1905,  it  is  pro- 
posed to  make  the  survey  this  summer,  as  soon  as  conditions  are  favor- 
able for  field  work,  "and  to  defer  until  after  its  completion  any  work 
for  cleaning  and  clearing  the  bayou  and  lakes,  as  the  available  bal- 
ance may  not  be  suflBcient  for  both  purposes. 

Reference  is  invited  to  the  special  report  published  in  the  Beport 
of  the  Chief  of  Engineers  for  1890,  page  1914,  which  gives  extended 
information  of  this  improvement. 

References  to  reports  of  examinations  and  surveys  were  given  in  the 
last  annual  report,  with  the  page  numbers  at  which  they  may  be  foimd 
in  the  various  annual  reports.  (See  Report  of  the  Chief  of  Engineers, 
1904,  p.  387.)  Report  of  the  last  examination  was  printed  in  the 
report  for  1904,  page  2075. 

July  1,  1904,  balance  unexpended , , 13,202.66 

Jnty  1,  1903,  balance  unexpended 3,202.66 

(See  Appendix  V  2.) 

3.  Oimchita  and  Black  rivers,  Arkansas  and  Louisiana. — The  im- 
provement of  Ouachita  River  by  the  United  States  commenced  in 
1871.  At  that  time  navigation  was  much  obstructed  at  all  stages  by 
snags,  sunken  logs,  wrecks,  leaning  and  caving  trees,  etc.,  and  at  low 
water  the  greater  part  of  the  river  was  unnavigable  on  account  of 
numerous  rock,  gravel,  and  sand  bars. 

A  project  was  entered  upon  in  1871  for  temporary  improvement 
from  Trinity,  La.,  to  Arkadelphia,  Ark.,  by  removal  of  snags  and 
other  obstructions  and  by  dredging  the  worst  bars.  In  1872  a  project 
was  adopted  for  locks  and  dams  to  give  4  feet  depth  from  Trinity, 
La.,  to  Camden,  Ark.,  but  was  abandoned  two  years  later.  The 
project  under  which  work  continued  after  1874  contemplated  the 
removal  of  sna^,  logs,  wrecks,  leaning  timber,  etc.,  obstructing  navi- 

fition  below  Camden,  Ark.  The  stretch  of  56  miles,  known  as 
lack  River,  below  Trinity  to  Red  River,  Louisiana,  was  added 
to  the  project  in  1884.  The  amount. expended  on  the  original  and 
modified  ])rojects  prior  to  operations  under  the  existing  project  was 
$605,802.19. 

The  existing  project,  besides  continuation  of  snagging  work,  con- 
templates the  construction  of  nine  locks  and  movable  dams  to  afford 
a  navigable  depth  of  6^  feet  from  the  mouth  of  Black  River,  Loui- 
siana, upstream  to  a  point  10  miles  above  Camden,  Ark.  (360  miles). 
The  original  estimate  of  cost  was  $1,998,576,  increased  to  $2,038,888 
by  the  act  of  March  3,  1905.  The  project  was  adopted  in  part  by  a 
provision  in  the  river  and  harbor  act  of  June  13,  1902,  authorizing 
continuing  contracts  for  building  Lock  and  Dam  No.  4  near  Monroe, 
La.,  and  Lock  and  Dam  No.  6  near  Roland  Raft,  Arkansas.  Pro- 
visions were  made  in  the  same  act  for  completing  the  survey  for 
locks  and  dams  and  for  maintenance  of  prior  work. 
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The  amount  expended  under  the  existing  project  to  June  f30.  1905, 
was  $71,872.20,  ot  which  $11,178.03  has  been  applied  to  completion 
of  survey  and  $25,667.83  to  maintenance. 

A  contract  for  building  Locks  and  Dams  Nos.  4  and  6  was  let 
September  7,  1904,  and  provides  for  their  completion  by  December 
31,  1906.  Work  commenced  October  28,  1904,  but  was  stopped  by 
high  water  January  6,  1905,  and  continued  high  stages  to  end  of  the 
year  prevented  further  construction  work.  No  work  for  mainte- 
nance was  performed  during  the  year  beyond  that  required  for  proper 
carQ  of  plant. 

The  work  heretofore  done  has  consisted  chiefly  of  the  removal  of 
snags,  logs,  wrecks,  leaning  timber,  tree  slides,  etc.,  for  the  purpose 
of  maintaining  navigation,  and  the  improvement  of  Catahoula 
shoals,  a  rock  and  gravel  bar  about  20  mile,s  above  Trinity,  La., 
where  the  available  depth  was  increased  from  15  to  40  inches.  At 
moderately  high  stages,  or  during  six  to  seven  months  of  the  year, 
New  Orleans  steamlmats  ascend  the  river  to  Camden,  Ark. ;  at  me- 
dium stages  they  run  to  Monroe,  La.,  but  during  the  periods  of  low 
water  Harrisonburg,  La.,  72  miles  above  Red  River,  is  considered 
the  head  of  navigation,  though  small  local  packets  make  trips  be- 
tween points  oi\  the  river  above.  The  maximum  draft  tliat  can  be 
carried  at  mean  low  water  is  3^  feet  to  Harrisonburg,  La.;  IJ  feet 
to  Monroe,  La.,  and  8  inches  to  Camden,  Ark.  The  range  between 
high  and  low  water  at  the  s?veral  gauge  stations  on  Ouachita  River 
is  as  follows :  Camden,  Ark.,  44.2  feet ;  Monroe,  La.,  48.6  feet ;  Riv- 
erton.  La.,  51.3  feet,  and  Jonesville,  La.,  54.1  feet.  Camden,  Ark., 
is  considered  the  head  of  navigation,  but  at  high  stages  the  river  is 
navigable  in  fact  to  Arkadclphia,  Ark. 

The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable, 
and  consists  of  shipments  of  cotton,  cotton  .seed,  luml)er,  .staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  Most  of  the  cotton  is  shipped  to 
New  Orleans,  and  larjge  quantities  of  staves  for  export  are  sent  to 
that  city  each  year.  The  commerce  reported  for  the  fiscal  year  1905 
aggregated  141,779  tons,  valued  at  $3,243,200.  The  volimie  of  com- 
merce as  reported  for  the  past  sixteen  years  ranges  between  73,679 
and  313,863  tons  per  annum,  with  values  estimated  at  $1^,243,200  to 
$10,234,250.  The  average  for  the  sixteen  years  is  174,962  tons,  valued 
at  $6,206,550.  The  variations  are  due  to  crop  yields,  the  uncertainty 
of  navigation,  droughts,  and  other  causes,  and  the  proposed  improve- 
ment by  locks  and  dams  is  for  an  extension  of  benefits  by  affording 
navigation  to  Camden  the  year  round. 

Statements  appended  to  the  district  officer's  report  (Appendix 
V  3)  show  that  the  project  has  effected  a  reduction  of  railroaa  rates 
from  New  Orleans  to  Monroe,  La.,  and  points  below  to  meet  the 
steamboat  rates.  The  territory  above  Monroe  recently  has  l)een 
opened  to  railroad  traffic,  but  the  lines  as  yet  have  not  met  the  water 
rates.  During  periods  of  navigation  the  rate  on  cotton  from  Monroe 
to  New  Orleans  is  $1.25  per  bale,  but  when  navigation  is  suspended 
this  rate  is  advanced  to  $1.75  j)er  bale.  Railroad  rates  from  Monroe, 
La.,  to  inland  towns,  as  a  rule,  are  greatly  in  excess  of  those  to  points 
where  there  is  water  competition. 
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For  more  extended  information  respecting  this  improvement  refer- 
ence is  invited  to  the  report  of  1895  (p.  1887)  and  to  subsequent  re- 
ports of  the  district  officers. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  last  report  (Report  of  the  Chief  of  Engineers,  1904,  p.  389). 

The  estimate  of  amount  that  can  be  expended  profitably  in  the 
fiscal  year  ending  June  30,  1907,  is  $132,266,  the  balance  authorized 
under  continuing  contract  (expiring  December  31, 1906)  for  complet- 
ing Locks  and  Dams  Nos.  4  and  6. 

July  1,  1904,  balance  unexpended 1318. 677. 10 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 80,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905.  12, 000. 00 

Amount  received  from  sales  of  property 17. 60 

410,694.60 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $17,006.33 

For  completion  of  survey 1,549.65 

For  maintenance  of  Improvement 8, 818. 01 

22,368.99 


July  1,  1905,  balance  unexpended 388,325.61 

July  1.  1905,  outstanding  liabilities 1,219.81 


July  1,  1905,  balance  available 387,105.80 


July  1,  1905,  amount  covered  by  uncompleted  contracts 416, 216. 82 

Amount  (estimated)  required  for  completion  of  existing  project—    <>132, 266. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 »132,266.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  3.) 

4-  Bayou  Bartholomew,  Bceuf  River,  Tensas  River,  and  Baymi 
Magon,  and  bayous  D^Arbonne  and  Comey,  Louisiana  and  Arkan- 
sas.— These  streams  are  tributaries  of  Ouachita  River  and  were 
navigated  at  high  stages  to  a  considerable  extent  before  their  im- 
provement was  undertaken  by  the  United  States,  but  the  passage  of 
steamboats  was  difficult  and  dangerous  on  account  of  numerous 
obstructions,  consisting  of  snags,  sunken  logs,  wrecks,  leaning  tim- 
ber, etc. 

In  the  river  and  harbor  act  of  March  3,  1881,  Congress  entered 
upon  projects  for  the  removal  of  these  obstructions,  so  as  to  give 
greater  ease  and  safety  to  the  navigation  of  Bayou  Bartholomew, 
BcBuf  River,  and  Tensas  River.  The  river  and  harbor  act  of  July  5, 
1884,  appropriated  funds  for  the  same  kind  of  work  in  bayous  D'Ar- 
bonne  and  Corney,  and  added  Bayou  Magon  to  the  improvement  of 
Tensas  River ;  and  under  the  river  and  harbor  act  of  August  5,  1886, 
a  supplemental  project  was  entered  upon  for  the  closure  of  three  out- 
lets of  Boeuf  River.    The  various  works  continued  for  twenty-one 

»  The  estimate  for  completion  refers  only  to  that  part  of  the  project  authorized 
by  Congress  for  construction  of  Locks  and  Dams  Nos.  4  and  6  at  a  cost  of 
1674,266. 

6  Of  this  amount  $91,954  Is  for  continuing  contract  work  authorized  by  the 
river  and  harbor  act  of  June  13, 1902,  and  $40,312  by  the  act  of  March  3, 1905. 
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years  under  four  distinct  titles  of  appropriation,  but  were  consoli- 
dated by  the  river  and  harbor  act  or  June  13,  1902,  in  a  general 
appropriation  for  maintenance  of  the  work  performed.  Drift,  slid- 
ing and  caving  banks,  and  the  rapid  growth  of  vegetation  constantly 
add  obstructions  to  navigation  which  become  more  difficult  to  remove 
each  year  they  are  allowed  to  remain. 
The  projects  are  epitomized  as  follows : 


OriKlnal  project.                  1            Modiflcatlons  of  project. 

stream. 

Nature  of  work. 

Year 
ad<n>t- 

Nature. 

Year 
admit- 

Bayou  Bartholo- 
mew, La. 

Boenf  River,  La  .. 
Do 

Removing  obstructkniB  be- 
tween month  and  Baxter, 
Ark.,  182  miles;  completed, 
1897.  to  HcCk>mb  Landing, 
Ark.,  141  miles. 

Removing  obstructions  be- 
tween month  and  Wallace 
Landing,  about  170  mUes; 
completed,  1896. 

1881 
1881 

Maintenance  of  work  below 
McComb  Landing,  the  head 
of  navigation.    Annoal  cost, 
t2.800. 

Closing  8  ontletB  near  Point 
JetTerson.    (Closed,  1887-88, 
at  a  cost  of  tfi.441.78,  but 

not  rebuilt.) 

Wallaoe  Landing,  the  head 
of  navigation.  ATinnni  cost, 
12.600. 

Removing  obstructions  be- 
tween mouth  of  Bayou  Ua- 
gon  and  Floyd.  112  miles, 
completed,ieiM.  LaneFerry, 
about  20  miles  above  Floyd, 
Is  head  of  navigation  in  Bay- 
ou HaQon. 

Uaintenance  of  work  per- 
formed In  both  streams.  An- 
nual cost,  tajBOO. 

Extending  work  in  Bayou  Cor- 
ney above  Stein  BlnfF  16^ 
mfleBto  Cobb  Landing;  com- 
pleted, 1896. 

Removing  obstructions  In 
Little  D'Arbonne  branch 
(tl,000). 

formed  between  mouQi  of 
Bayon  D'Arbonne  and  Cobb 
Landing,  the  head  of  naviga- 
Hon.    Annual  cost,  $1,000. 

I8VT 
1886 
1887 

Tenaas  River  and 
Bayou  Uagon, 
La. 

Do 

Removlni;  obstructions  be- 
tween  month  of   Tennas 
River  and  Dallas,  138  miles 
above:   completed,  1808,  to 
Westwood.  nectd  of  naviga- 
tion, 81  milee. 

1881 

1884 
1900 

Bayons  D'Ar- 
bonne  and  Cor- 
ney,  La. 

Do 

Removing  obetmctlons  be- 
tween month  of  Bayou  D' Ar- 
bonne  and  Stein   Blnff  on 
Corney   branch,   40i    miles 
above;  completed,  1898. 

1884 

1882 
1894 

Do 

- 

1908 

The  expenditures  to  June  30,  1905,  were  as  follows : 


stream. 


For  im- 
provement. 


Bayou  Bartholomew . 
Beeuf  River 


Tenaas  River  and  Bayou  Ma^n . 
Bayous  D'Arbonne  and  Corney . . 


Total  expenditure. 
Balance  unexpended 


Total  amount  appropriated. . 


{46,873.53 
46,434.62 
11,947.02 
23,915.42 
18,000.00 


146,170.69 


For  main- 
tenance. 


$U,1SB.47 
13,883.84 

7,866.08 


83,878.98 


Total. 


$57,000.00 

58,788.46 

43,218.68 
20,063.68 


180,060.57 
22,949.43 


208,000.08 


The  streams  are  not  navigable  for  steamboats  at  low  water.  The 
work  performed  has  reduced  the  dangers  of  navigation,  enabled 
larger  ooats  to  run,  and  to  make  trips  in  less  time  than  was  required 
formerly,  has  lengthened  the  periods  of  navigation,  and  has  resulted 
In  lower  rates  of  freight 
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During  the  fiscal  year  ending  June  30,  1905,  operations  for  mainte- 
nance extended  over  Bayou  Bartholomew,  between  its  mouth  and 
the  Arkansas  State  line,  85.7  miles ;  Bayou  D'Arbonne,  below  Ford 
Landing  to  its  mouth,  12.4  miles;  and  about  9  miles  of  lower  B(puf 
River,  putting  these  stretches  in  good  navigable  condition  for  the 
time. 

The  available  funds  are  to  be  applied  to  two  years'  work  for  mainte- 
nance, under  allotments  for  the  streams  authorized  by  the  Secretary 
of  War. 

The  commerce  of  these  streams  consists  chiefly  of  shipments  of 
cotton,  cotton  seed,  staves,  timber,  etc.,  and  return  freights  of  general 
merchandise  and  plantation  supplies.  It  varies  with  the  crops,  and 
to  a  considerable  extent  with  the  navigable  stages,  which  frequently 
are  not  conicident  with  the  needs  or  transportation.  The  volume 
and  changes  of  the  commerce  are  shown  in  the  following  table : 


Hazimum  reported. 

Mlnlmtim  reported. 

Average. 

stream. 

Tear. 

1891 
18OT 

1906 

1860 

Tons. 

Valne. 

Year. 

Tons. 

Valne. 

Pe- 
riod. 

Tons. 

Valne. 

Bajon  Barttudomew 

BcBuf  River 

48,298 
U,«»l 

29,967 

14,416 

$828,000 

781,000 
846,000 

1906 
1908 

1808 

1908 

2,007 
645 

2,649 

882 

$148,400 
80,000 

122,500 

56,000 

Yean. 
18 

18 

18,790 
e.G80 

$829,750 
258,880 

Tensas  Biverand  Bayou 
Hs$on ..... 

16     14.880 

652,000 

Barons  D'Arbonne  and 
Corney 

10 

7,066 

888,370 

Total 

104.883 

2,322,000 

5,888 

860,900 

41,816 

1,628,600 

A  condensed  history  of  the  workperformed  to  that  time  in  Bayou 
Bartholomew,  Bceuf  River,  and  Tensas  River  and  Bayou  Magon 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1896,  pages 
1601-1613,  and  of  that  performed  in  bayous  D'Arbonne  and  Corney, 
in  the  report  of  1895,  page  1914.  Subsequent  reports  of  the  district 
officers  refer  only  to  the  yearly  operations. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  last  report.    (Report  Chief  of  Engineers,  1904,  p.  391.) 

July  1,  1904,  balance  unexpended »9, 161.  S3 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.     17, 000.  00 

26, 161. 53 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 3,  212. 10 

July  1,  1905,  balance  unexpended 22, 949. 43 

July  1,  1905,  outstanding  liabilities 469.  71 

July  1, 1905,  balance  available 22, 479. 72 

(See  Appendix  V  4.) 

6.  Mouth  of  Yazoo  River  and  harbor  at  Vickshurg,  Miss. — ^The 
shifting  bar  at  the  former  mouth  of  the  Yazoo  was  the  most  serious 
obstruction  to  navigation  of  that  river  and  its  tributaries,  a  system 
comprising  about  800  miles  of  navigable  waterways.  At  low  stages 
steamboats  were  prevented  from  entering  or  leaving  the  river  with- 
out lightering  their  cargoes  across  the  bar,  and  it  frequently  happened 
(hat  the  outlet  was  entirely  closed  to  navigation  throughout  the  busiest 
season  of  the  year. 
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Prior  to  1876  the  city  of  Vicksburg  possessed  the  most  commanding 
site  and  the  finest  harbor  on  the  Mississippi  River.  There  was  deep 
water  along  the  city  front,  and  the  entire  width  of  river  was  available 
for  steamboats  at  all  stages,  with  not  less  than  26  feet  depth  in  any 
part  of  the  harbor.  The  cut-oflf  of  April  27,  1876,  and  subsequent 
shoaling  of  the  old  channel  leading  from  the  river  to  the  front  of  the 
city  practically  destroyed  the  harbor,  which  became  unnavigable 
except  at  high  stages  of  the  river. 

The  original  project  for  improving  Vicksburg  Harbor,  based  upon 
the  report  of  a  Board  of  Engineers  dated  January  22,  1878,  was  en- 
tered upon  under  the  river  and  harbor  act  of  June  18, 1878.  The  first 
work  consisted  of  revetting  the  rapidly  caving  bank  at  Delta  Point, 
Louisiana,  opposite  Vicksburg,  the  continued  recession  of  which  was 
increasing  the  distance  from  the  harbor  to  the  river  channel.  From 
1878  to  1881  there  were  built  about  5,400  linear  feet  of  revetment,  1 
mattress  spur  dike,  and  2  screen  dikes,  at  a  cost  of  $203,229.87.  The 
river  and  harbor  act  of  August  2,  1882,  placed  the  work  under  the 
Mississippi  River  Commission;  the  revetment  at  Delta  Point  was 
continued ;  6,448  linear  feet  was  built,  and  repairs  to  the  upper  bank 
paving  were  made.  Practically  all  of  the  work  constructed  prior  to 
1882  was  destroyed,  or  was  covered  up  by  later  work.  Only  tne  mats 
built  in  1893-94  (1,065  feet)  have  the  present  standard  width  of  300 
feet,  the  earlier  ones  having  l>een  from  150  to  175  feet  wide.  Exten- 
sive repairs  were  made  in  1899-1900.  No  work  has  been  done  at  Delta 
Point  since.  Some  caving  has  occurred  above  the  upper  end  of  the 
revetment,  which,  however,  is  protected  by  a  hard  point,  and  there 
appears  to  be  no  immediate  danger  of  flanking.    Tlie  amount  ex- 

f ended  by  the  Mississippi  River  Commission  at  Delta  Point  was 
186,256.21,  which,  with  the  prior  expenditures  of  1878-1881,  makes 
a  total  of  $389,486.08. 

When  Vicksburg  Harbor  was  placed  under  the  Mississippi  River 
Commission  in  1882  a  project  was  adopted  for  dredging  a  basin  1,700 
feet  long  by  300  feet  wide  in  front  of  the  city,  with  a  canal  150  feet 
wide  to  connect  it  with  the  river.  Dredging  under  this  project 
amounted  to  350,035  cubic  yards  in  1883,  when  discontinued.  It  was 
resumed  in  1888,  under  a  slightly  modified  project,  and  continued 
unlil  1893.  During  the  latter  period  the  dredging  amounted  to 
1,729,994  cubic  yards,  making  a  total  of  2,080,029  cubic  yards  of 
excavation.  In  1888  pile  dikes  were  built  at  the  north  end  of  the 
basin  and  along  the  west  side  of  the  canal,  aggregating  6,800  feet  in 
length.  The  total  expenditures  for  Vicksburg  Harbor  were  $442,- 
724.77,  which,  added  to  the  amounts  expended  at  Delta  Point,  makes 
a  total  of  $832,210.85.  The  improvement  of  Vicksburg  Harbor  was 
transferred  to  the  Engineer  Department  under  a  provision  of  the 
river  and  harbor  act  of  August  18,  1894. 

The  existing  project,  adopted  by  Congress  in  the  river  and  harbor 
act  of  July  13,  1892,  contemplated  opening  a  new  mouth  or  outlet 
for  Yazoo  River  from  its  original  mouth  on  Old  River  (9.8  miles 
above  the  former  outlet  to  the  Mississippi)  through  deep  water  down 
the  wrong  end  of  Old  River,  thence  across  a  neck  of  low  land  be- 
tween Old  River  and  Lake  Centennial  and  around  the  head  of  De 
Soto  Island  and  down  the  east  arm  of  Lake  Centennial  to  the  Missis- 
sippi River,  entering  it  upon  the  channel  side  at  Kleinston  Landing.. 
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Lake  Centennial  is  the  old  bend  of  the  Mississippi  River  cut  off  in 
1876,  and  De  Soto  Island,  prior  to  the  cut-off,  was  the  Louisiana 
peninsula,  around  which  the  river  flowed.  The  estimate  of  cost — 
$1,500,000— was  revised  in  1893  and  reduced  to  $1,200,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
was  $1,179,210.87,  and  the  work  practically  is  completed.  The  new 
outlet  was  opened  in  the  spring  of  1903;  uninterrupted  navigation 
df  Vicksburg  Harbor  has  been  maintained  for  two  years,  and  the 
new  mouth  of  Yazoo  River  has  been  open  to  boats  of  6  feet  draft  at 
mean  low  water.  The  extreme  range  between  high  and  low  water 
at  Vicksburg  is  59  feet,  but  the  usual  variation  is  am)ut  45?3  feet. 

The  chief  features  of  this  work  were  the  purchase  of  1,155.54  acres 
of  land  for  right  of  way  of  the  main  cut  between  Old  River  and  Lake 
Centennial;  tne  clearing  and  grubbing  of  the  route;  the  excavation 
by  dredging  of  6,229,281  cubic  yards  of  earth  in  opening  the  new  out- 
let, of  wnicn  about  934,000  tnibic  yards  was  used  for  building  a  dam, 
to  an  elevation  above  ordinary  low  water,  extending  across  the  west 
arm  of  Lake  Centennial  from  mouth  of  the  main  cut  to  head  of  De 
Soto  Island,  and  the  building  of  a  levee  containing  429,677  cubic 
yards  from  mouth  of  the  canal  at  Kleinston  westward  along  West 
Fass  bar  (which  separates  the  west  arm  of  Lake  Centennial  from 
Mississippi  River)  to  within  about  4,500  feet  of  King  Point. 

The  annual  commerce  of  Yazoo  River,  its  tributaries,  and  Vicks- 
burg Harbor,  as  reported  for  seven  years,  varies  between  222,792  and 
441^65  tons,  the  estimated  values  of  which  range  from  $6,801,000  to 
$13,272,000  per  annum.  The  average  of  the  commerce  is  321,594  tons 
per  annum,  and  the  average  of  the  value  is  $8,753,660. 

July  1.  1904,  balance  unexpended $76, 646.  (X; 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 55, 856.  93 

July  1,  1905,  balance  unexpended .' 20,789. 13 

July  1,  1905,  outstanding  liabilities 21&  .SS 

July  1,  1905,  balance  available 20,570.75 

(See  Appendix  V  5.) 

6.  Yazoo,  Tallahatchie,  Coldwater,  and  Big  Sunflower  rivers  and 
Tchula  Lake,  Mississippi. — ^The  improvement  of  Yazoo  River  by  the 
United  Stat^  was  commenced  in  1873.  At  that  time  the  period  of 
navigation  was  limited  to  high  stages  on  which  steamboats  could  pa.ss 
the  wrecks  of  gunboats  and  steamers  and  rafts  sunk  for  the  purpose 
of  preventing  passage  during  the  war  of  the  secession.  The  channel 
also  was  much  obstructed  by  numerous  snags,  stumps,  tree  slides, 
sunken  logs,  etc.,  and  by  a  heavy  growth  of  leaning  timber.  The 
improvement  of  Tallahatchie  and  Big  Sunflower  rivers  and  of  Lower 
Coldwater  River,  the  principal  tributaries  of  the  Yazoo,  was  com- 
menced in  1879.  At  that  time  Tallahatchie  River  was  navigable  to 
Sharkey,  about  65  miles  above  its  mouth,  for  about  six  months  each 
year,  but  passage  was  difficult  and  dangerous  at  all  stages  on  account 
of  the  great  number  of  obstructions  m  the  channel  and  along  the 
banks,  including  the  wreck  of  the  ocean  steamship  Star  of  the  West, 
sunk  in  February,  1863,  about  8  miles  above  the  mouth.  Above 
Sharkey  the  leaning  timber  was  dense,  the  boughs  from  opposite 
hanks  at  places  overkpped  the  river,  and  this  condition,  together  with 


Digitized  by 


Google        -^ 


410  EEPOBT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8^  AKICT. 

the  number  of  snags,  logs,  and  stumps  in  the  channel,  rendered  that 
part  of  the  streani  practically  impassable.  Lower  Coldwater  River 
was  obstructed  by  snags,  logs,  and  overhanging  trees.  Big  Sun- 
flower River  was-  navigable  for  very  light  boats  aoout  six  months  of 
the  year,  but  was  much  obstructed  by  snags,  sunken  logs,  sand  bars, 
and  shoals;  navigation  was  impeded  at  all  stages  by  leaning  timber, 
and  at  many  places  the  channel  was  so  choked  with  obstructions  as 
to  afford  no  greater  depth  than  18  inches  and  was  so  narrow  that  it 

fave  passage  room  only  for  the  smallest  craft.  The  improvement  of 
"chula  Lakf ,  an  arm  of  Yazoo  River  in  Holmes  County,  about  60 
miles  long,  flowing  down  the  east  side  of  Honey  Island,  was  com- 
menced in  1881,  when  the  lake  was  obstructed  its  entire  length  by  a 
network  of  snags  on  the  bottom,  with  arms  projecting  upward,  by 
sawyers,  heavy  leaning  timber,  and  a  thick  growth  of  brush  along 
both  banks,  which  encroached  on  the  channel  at  places  until  passage 
of  steamboats  was  difficult  at  any  stage. 

The  project  adopted  March  3,  1873,  contemplated  removing  ob- 
structions to  give  ease  and  safety  to  the  navigation  of  Yazoo 
River.  The  additional  projects  adopted  March  3,  1879,  contemplated 
the  same  kind  of  work  m  Tallahatchie  River  from  its  mouth  to  the 
Coldwater  River,  about  100  miles  above,  thence  up  the  Coldwater 
about  80  miles  to  Yazoo  Pass,  and  in  Big  Sunflower  River  from  its 
mouth  to  Clarksdale,  about  180  miles  above,  and  the  building  of  inex- 
pensive pile  and  brush  wing  dams  to  scour  depths  of  about  40  inches 
on  the  bars.  The  river  and  harbor  acts  of  1880,  1881,  and  1882 
i-equired  expenditures  aggregating  $10,000  for  the  improvement  of 
Tallahatchie  River  al>ovc  mouth  of  the  Coldwater  to  Batesville. 
Under  river  and  harbor  act  of  March  3, 1881,  the  removal  of  obstruc- 
tions in  Tchula  Lake  was  commenced  for  the  purpose  of  prolonging 
the  navigable  period  and  to  permit  light-draft  steamboats  to  pass 
through  the  lake  earlier  in  the  cotton  season.  No  appropriation  for 
Coldwater  River  was  made  between  1880  and  1906. 

The  four  works  were  carried  on  under  distinct  appropriations 
until  the  river  and  harbor  act  of  June  13, 1902,  combined  them  in  one 
general  appropriation  for  continuing  the  improvements  and  for 
maintenance  or  the  work  done.  Work  has  continued  under  the  plans 
formerly  pursued  with  allotments  from  the  general  appropriation 
authorized  by  the  Secretary  of  War. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
80, 1905,  and  the  unexpended  balances  on  that  date  were  as  follows : 


For  improrement  of- 

TazooRlTer 

TallAhatt^hie  and  Coldwater  rlrers . 

BiB  Sunflower  Blver 

TcnnlaLake 

ToUl 


Amount 
expended. 


78,810.56 
<ffi,eM.Ot 

M,no.sg 


601,889.58 


Balances 

unex- 
pended. 


tM,»t.S» 
6,180.44 
10,8K.t8 
4,788.48 


U4,680.47 


The  re.sults  of  the  work  are  marked.  In  Yazoo  River  the  wrecks 
that  blocked  the  channel  and  restricted  the  period  of  navigation  to 
high  stages  were  removed  so  as  to  present  no  obstruction,  and  work  for 
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the  removal  of  snags,  logs,  leaning  timber,  etc.,  repeated  from  time  to 
time,  opened  and  maintained  steamboat  navigation  from  the  mouth  to 
the  head  of  the  river.  Various  short  stretches  of  Yazoo  River  remain 
more  or  less  obstructed  by  bars  at  the  lowest  stages,  but  steamboats  of 
3i  feet  draft  navigate  the  river  at  mean  low  water  without  serious 
difficulty.  The  range  between  low  and  high  water  at  Yazoo  City  is 
40.8  feet.  In  Tallahatchie  River  the  wreck  of  the  steamship  Star  of 
the  West  was  destroyed  and  obstructions  were  removed  from  the 
channel  and  banks  so  as  to  permit  steamboats  of  3  feet  draft  to  run  to 
Sharkey  the  year  round  and  into  Coldwater  River  at  moderately  high 
stages.  In  Big  Sunflower  River  the  cutting  of  leaning  timber,  the 
removal  of  channel  obstructions  and  the  building  and  renewal  of 
wing  dams  at  the  bars  have  maintained  navigation  in  the  lower  100 
miles  and  enabled  boats  of  30  inches  draft  to  run  to  Woodbum,  77 
miles  above  the  mouth,  at  mean  low  water.  "The  work  in  Tchula 
Lake  was  completed  in  1895,  but  was  of  temporary  character,  and  in 
1902  the  obstructions  at  its  lower  end,  consisting  of  accumulations  of 
drift  in  jams,  snags,  logs,  leaning  trees,  brush,  etc.,  were  removed. 

Yazoo  River  is  navigable  its  entire  length  the  year  round.  Talla- 
hatchie River  is  navigable  to  Sharkey  the  year  round,  and  thence  to 
and  up  Coldwater  River  about  80  miles  to  Yazoo  Pass  at  high  sta^. 
The  mouth  of  Coldwater  River  is  considered  the  head  of  navigation 
of  the  Tallahatchie,  but  it  is  navigable  in  fact  for  10  or  15  miles  above 
that  point.  Clarksdale  now  is  the  head  of  navigation  of  Big  Sun- 
flower River  only  at  lon^  intervals  during  periods  of  general  over- 
flow from  Mississippi  River  caused  by  ^is&^ters  to  the  levees.  Fai- 
sonia,  about  100  miles  above  the  mouth,  is  considered  the  head  of  navi- 
gation. Boats  can  pass  through  Tchula  Lake  at  moderately  high 
stages. 

Snagging  operations,  etc.,  for  maintenance  of  the  improvements, 
were  continuea  during  the  fiscal  year  ending  June  30, 1905,  as  follows: 
In  Yazoo  River  from  mouth  to  head,  at  a  cost  of  $7,114.73;  in  Talla- 
hatchie River  from  mouth  to  Philipp,  at  a  cost  of  $735.44 ;  in  Big 
Sunflower  River,  including  construction  and  repair  of  wing  dams, 
between  its  mouth  and  Osceola  Landing,  at  a  cost  of  $4,486.42 ;  and  a 
jam  of  drift  was  removed  in  Tchula  Lake,  at  a  cost  of  $394.96. 

Floods,  sliding  and  caving  banks,  and  the  rapid  growth  of  vegeta- 
tion along  these  alluvial  rivers  constantly  add  oostructions  and  render 
a  continuance  of  snagging  operations  necessary  in  the  interest  of  safe 
and  uninterrupted  navigation.  It  is  estimated  that  the  funds  avail- 
able will  be  sufficient  tor  two  years'  work,  after  applying  $60,000 
of  the  allotment  for  Yazoo  River  to  the  construction  of  a  new  steel- 
hull  snag  boat. 

The  chief  shipments  out  of  Yazoo  River  and  tributaries  are  cotton, 
cotton  seed,  staves,  timber,  etc.,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  conunerce  of  the  past  fifteen 
years  ranges  fetween  102,098  and  544,503  tons  annually,  with  values 
estimated  at  $2,840,000  to  $9,198,000,  the  average  being  223,927  tons, 
valued  at  $5,529,100. 

Freight  rates  on  cotton  by  boat  are  about  50  per  cent  less  than  by 
rail;  cotton  seed  is  about  33^  per  cent  less;  live-stock  shipments  bv 
boat  cost  about  one-third  of  the  railroad  rates,  and  grain,  flour,  meal, 
and  provisions  shipped  by  boat  cost  about  50  per  cent  less  than  by 
raiL    To  inland  points  the  railroad  rates  are  largely  in  excess  of  boat 
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rates  for  the  same  distance.  Large  quantities  of  timber  are  rafted 
which  could  not  be  reached  by  rail. 

A  resum6  of  the  work  performed  in  Yazoo,  Tallahatchie,  and  Big 
Sunflower  rivers  is  given  in  the  Report  of  the  Chief  of  Engineers  for 
1896,  pages  1613,  1626,  and  1630.  Subsequent  annual  reports  of  the 
district  officers  give  each  year's  operations  only.  A  resume  of  work 
in  Cioldwater  River  is  given  in  the  Report  of  the  Chief  of  Engineers 
for  1885,  page  1518. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  last  report  (Report  Chief  of  Engineers,  1904,  p.  397). 

July  1,  1904,  balance  unexpended $22,  .344. 77 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  105, 000.  00 
Amount  received  from  sales  of  property 17.  25 

127, 362. 02 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 12,  731.  55 

July  1,  1905,  balance  unexpende<l 114,630.47 

July  1,  1905,  outstanding  liabilities lia49 

July  1,  1905,  balance  available 114,511.88 

(See  Appendix  ¥6.) 

IMPROVEMENT  OP  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Mai.  Graham  D.  Fitch,  Corps  of 
Engineers.  IMvision  engineer,  Lieut.  Col.  H.  M.  Adams,  Corps  of 
Engineers,  until  August  12,  1904,  and  Lieut.  Col.  Clinton  B.  Sears, 
Corps  of  Engineers,  since  that  date. 

1.  Arkansas  River,  Arkansas. — In  its  original  condition  the  channel 
of  the  river  was  greatly  obstructed  by  shifting  sand  bars  and  numer- 
ous snags  in  its  lower  reaches,  and  by  gravel  and  rock  shoals  and 
some  snags  in  its  upper  reaches.  Navigation  was  difficult  and  uncer- 
tain at  medium  and  low  stages,  and  during  periods  of  extreme  low 
water  was  impossible. 

Prior  to  act  of  Congress  approved  June  13,  1902,  the  work  on  this 
river  was  carried  on  under  two  general  projects — one  entitled  "  Re- 
moving obstructions  in  Arkansas  River,  Arkansas  and  Kansas,"  the 
other  "Improving  Arkansas  River,  Arkansas." 

The  original  project  for  "Removing  obstructions  in  Arkansas 
River,  Arkansas  and  Kansas  "  (act  July  3, 1832) ,  was  to  remove  snags 
and  wrecks.  Subsequently  this  project  was  enlarged  to  include  re- 
moving bars  by  wing  dams,  and  many  of  the  appropriations  were 
made  for  this  work  in  combination  with  other  rivers.  By  act  of 
March  3,  1879,  Congress  adopted  an  additional  project — that  of  im- 
proving the  river  between  Fort  Smith,  Ark.,  and  Wichita,  Kans.,  by 
removing  the  snags  and  rocks  and  constructing  dams  at  some  of  the 
worst  shoals.  Ijater  these  projects  were  merged  into  one,  making  the 
project  extend  from  the  mouth  of  the  river  to  Wichita.  Under  these 
projects  there  was  expended  to  June  30,  1902,  $968,256.81. 

The  original  projects  for  "  Improving  Arkansas  River,  Arkansas," 
were  local  and  had  in  view  the  permanent  improvement  oi  the  river  at 
Fort  Smith,  Vanburen,  Dardanelle,  and  Pine  Bluff.  By  act  of 
August  11, 1888,  Congress  adopted  a  general  project,  namely:  "  That 
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the  Secretary  of  War  shall  expend  the  appropriation  under  this  head 
with  reference  to  the  final  improvement  or  this  river  as  contenrnlated 
in  the  Report  of  the  Chief  or  Engineers  for  the  year  ending  July  1, 
1885,  and  as  authorized  in  the  act  for  the  improvement  of  nvers  and 
harbors  approved  August  5,  1886,  and  in  House  Executive  Document 
No.  90,  Forty-ninth  Congress,  first  session,  said  methods  to  be  applied 
as  the  Secretary  of  War  may  direct  at  such  points  between  Wicnita, 
Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  junction 
with  the  Mississippi  River,  as  he  may  deem  for  the  best  interest  of 
commerce."  The  said  methods  "  referred  to  in  the  act  were  "  To 
remove  rock  and  gravel  reefs  by  blasting  and  dredging,  to  contract 
the  channel  by  dikes  and  dams,  permeable  or  solid,  of  such  construc- 
tion as  the  local  conditions  require,  and  to  hold  the  channel  so  ob- 
tained by  revetment  where  necessarv."  The  improvement  author- 
ized by  the  act  covers  771  miles,  while  estimates  have  been  rendered 
for  708  miles,  thus  making  the  estimated  cost  of  the  improvement 
.  under  this  project  indefinite.  Act  of  August  18, 1894,  authorized  the 
operation  of  snag  boats  under  this  head  in  addition  to  similar  opera- 
tions under  the  project  "  Removing  obstructions  in  Arkansas  River, 
Arkansas  and  Kansas."  To  the  close  of  the  fiscal  year  ending  June 
30,  1902,  there  had  been  expended  under  the  general  project  for  im- 
proving Arkansas  River,  Arkansas,  $903,311.93  for  original  construc- 
tion, $314,119.14  for  maintenance,  and  $63,397.32  for  operating  snag 
boats,  making  the  total  amount  $1,280,828.39. 

Act  of  Congress  approved  June  13,  1902,  merged  these  two  general 
projects  into  one,  which  makes  the  existing  project  in  substance: 
"  The  improvement  of  the  river  from  its  mouth  to  the  head  of  navi- 
gation by  snagging  operations,  by  dredging  operations,  and  by  con- 
traction works,  holding  the  improved  channel  by  revetment  where 
necessary."    No  definite  estimate  of  cost  can  be  given. 

To  June  30,  1905,  there  had  been  expended  under  the  consolidated 
project  $89,595.53 ;  of  which  $68,855.53  was  for  operating  snag  boats, 
the  remainder,  $20,470,  having  been  expended  for  maintaining  works 
of  permanent  improvement.  The  total  expenditures  under  all  pro- 
jects to  June  30,  1905,  is  $2,338,680.73,  of  which  $100,779.66  is  for 
operating  snag  boats,  $903,311.93  for  original  construction  of  works 
for  permanent  improvement,  and  $334,589.14  for  maintenance  of  those 
works. 

The  works  erected  for  the  permanent  improvement  of  the  stream 
were  of  no  material  benefit  to  navigation,  they  having  been  built  in 
disconnected  reaches.  The  snagging  operations,  which  must  be  re- 
peated each  year,  give  immediate  relief,  but  the  benefits  derived  from 
.  them  are  in  a  large  measure  lost  during  the  high-water  sea.sons  fol- 
lowing the  periods  when  the  work  is  done.  This  is  due  to  the  continual 
caving  of  the  banks  and  the  consequent  shifting  of  the  channels. 

During  this  fiscal  year  navigation  out  of  Pine  Bluff  and  all  points 
above  was  suspended  from  November  1  to  the  last  week  in  February 
on  account  of  shoal  water,  there  being  only  18  to  20  inches  of  water 
over  many  of  the  shoals.  The  Memphis  and  Pine  Bluff  packet  was 
compelled  to  turn  back  at  Carsons  from  November  16  to  20 ;  at  Silver 
Lake,  November  23  to  28 ;  at  Heckatoo,  November  29  to  December  22, 
and  at  Garrettsons,  January  1  to  8.  In  February  ice  in  the  river 
stopped  navigation  as  far  down  as  Cummins  from  the  4th  to  the  20th 
of  the  montL 
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Fort  Gibson,  on  Grand  River,  2  miles  above  its  mouth  and  463 
miles  from  the  mouth  of  the  Arkansas  River,  is  the  head  of  steamboat 
navigation. 

Of  the  balance  available  July  1,  1905,  $26,174.14  is  to  be  expended 
in  operating  snag  boats ;  $49,530  is  available  for  application  toward 
building  a  hydraulic  dredge,  and  $30,000  is  available  for  construction 
of  revetment  in  Red  Fork  bend,  provided  the  revetment  be  needed 
in  the  interests  of  navigation.  The  low-water  flow  of  the  Arkansas 
River  is  so  very  small,  and  the  shoals,  which  are  entirely  of  sand,  are 
so  numerous  and  changeable  in  position  that  it  is  highly  probablo 
that  no  relief  worthy  of  the  name  can  be  given  navigation  by  means 
of  dredging.  The  district  officer  in  his  annual  report  for  fiscal  year 
1903,  page  1410,  gives  a  very  thorough  review  of  the  conditions  that 
exist  in  that  river  during  low  water.  He  estimates  that  a  suitable 
dredge  fleet  will  cost  $635,000,  and  is  of  the  opinion  that  some  experi- 
mental dredging  should  be  done  before  any  expenditures  are  made 
looking  toward  uie  procurement  of  a  fleet.  Such  experimental  dredg- 
ing wul  be  made  during  the  coming  low-water  season  if  the  Missis- 
sippi River  Commission  can  spare  one  of  its  dredges  for  the  work. 
The  district  officer  reported  that  a  revetment  in  Red  Fork  bend 
would  not  be  of  any  benefit  to  navigation.  He  was  authorized  to 
withhold,  for  the  present,  project  for  the  expenditure  of  the  $30,000 
available  for  that  work. 

Commercial  statistics,  year  ending  May  SI. 


Tear. 

Tons. 

Valne. 

Tear. 

Toiui. 

Value. 

18M 

88,663 
60,498 
64,261 
88,077 
68,578 
68,067 

$2,846,896 
2,880,420 

2,408,720 
1,667,218 
1,626,756 
2,470.181 

1900 

75,664 
71,998 
40,567 
86.068 
92.tMI 
86,468 

$2, 078, 940 

1895 

1901 

2,628,797 

i8eB  . 

1902        ...  .,     

1,680.297 

18IW 

1908 

2,889,020 
2,078,893 

1898 

1904       

1899 

1905 

1,686,900 

Twenty-two  per  cent  of  the  commerce  reported  was  saw  logs,  in 
rafts,  floated  with  the  current.  The  commerce  handled  by  steamboats 
was  made  up  of  plantation  products  and  supplies,  saw  logs,  building 
materials,  and  cooperage  stuffs. 

Reference  to  the  principal  examinations  and  surveys  is  given  on 
page  401  of  the  Annual  Report  for  1904. 

July  1,  1904,  balance  unexpended $71,630.56 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    65, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 1, 000. 00 

137, 630. 56 
June  30,  1905 : 

Amount  expended  during  fiscal  year,   for  mainte- 
nance of  improvement $29,527.83 

Deposited  to  credit  Treasurer  United  States 498.  59 

30,026.42 

July  1,  1905,  balance  unexpended 107,604. 14 

July  1,  1905,  outstanding  liabilities 1,900.00 

July  1,  1905,  balance  avnllable.. 106,704.14 

(See  Appendix  W  1.) 
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2.  White  River,  Arkansas. — In  its  original  condition  this  river  was 
much  choked  by  logs,  snags,  and  drift  in  its  lower  reaches,  and  in  its 
upper  reaches — ^i.  e.,  above  Jacksonport — by  gravel  shoals,  bowlders, 
ana  some  snags. 

The  original  project  (act  of  March  3, 1871)  was  to  remove  snags  and 
similar  obstructions,  the  work  being  combined  with  similar  work  on 
Black  and  Little  Red  rivers.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsythe,  Mo.,  the  project  being  to  remove  snags  and 
bowlders  and  to  contract  the  water  width  at  sihoals.  During  the 
period  1873-1884  the  snagging  operations  on  the  lower  river  were  iu 
connection  with  similar  work  on  St.  Francis  River,  while  the  improve- 
ment above  Jacksonport  was  under  appropriations  confined  to  that 
portion  of  the  stream.  The  act  of  July  5,  1884,  was  the  first  inde- 
pendent appropriation  for  the  river  as  a  whole.  It  readopted  and 
consolidated  into  one  the  separate  projects  and  provided  for  a  survey 
with  a  view  to  the  permanent  improvement  of  the  river  from  Forsythe, 
Mo.,  to  the  mouth.  The  project  of  1888  (Annual  Report  of  the  Chief 
of  Engineers  for  1888,  p.  1406)  was  to  deepen  the  water  on  shoals  by 
contracting  the  channel,  and  to  remove  rock,  bowlders,  and  snags  from 
the  channel,  the  object  being  to  obtain  a  channel  5  feet  deep  at  low 
water  from  the  mouth  to  Newport  and  2  feet  deep  from  Newport  to 
Buffalo  shoals,  at  an  estimated  cost  of  $105,815,  with  an  additional 
amount  of  $8,000  a  year  for  two  or  three  years  for  snagging.  For 
reaisons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  2049,  the  estimates  were  inadequate  to  accomphsh  the  ob- 
ject. The  act  of  July  13,  1892,  appropriated  $53,815  to  complete  the 
project,  and  an  additional  sum  of  $21,185  to  be  expended  "  in  the  dis- 
cretion of  the  Secretary  of  War."  These  funds  and  those  appropri- 
ated since  have  been  expended  on  the  lines  of  the  project  of  1888,  with 
the  addition  of  dredging  on  the  shoals.  The  act  of  March  3,  1899, 
adopted  a  lock-and-dam  project  for  the  improvement  of  this  river 
above  Batesville,  thus  reducing  the  scope  of  the  former  project  to 
improving  the  river  from  the  mouth  to  Batesville  by  contracting  the 
channel,  By  removing  rocks,  bowlders,  and  snags,  and  by  dredging, 
the  expenditures  to  be  made  in  the  discretion  of  the  Secretary  of  War. 

It  is  not  practicable  to  state  the  expenditures  on  this  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the  sep- 
arate appropriations  for  the  whole  river,  or  for  reaches  of  it,  to  the 
close  or  the  fiscal  year  ending  June  30,  1905,  there  had  been  expended 
$415,448.73.  Of  this  amount,  $4,000  was  allotted  to  Cache  River, 
$11,061.46  was  spent  on  special  works  at  Batesville,  $166,000  was  on 
projects  prior  to  that  of  1888,  $108,815  was  for  original  construction 
under  the  project  of  1888,  and  $125,572.27  on  maintenance  of  works 
and  on  snagging  and  dredging. 

In  a  few  instances  the  contraction  works  above  Jacksonport  gave  a 
slight  increase  in  channel  depth,  but,  on  the  whole,  there  was  not 
enough  improvement  in  the  channel  to  be  of  any  material  benefit  to 
navigation ;  the  dredging  between  Jacksonport  and  Batesville  in  fiscal 
year  1898  made  a  channel  3  feet  deep  during  one  low-water  season,  but 
the  dredging  has  not  been  continued,  no  plant  being  available;  the 
snagging  operations  make  the  natural  depths  of  the  stream  available 
during  the  low-water  season  in  which  the  snagging  is  done.  The 
winter  and  the  spring  floods  following  bring  other  obstructions  into 
the  stream ;  hence  snagging  operations  are  needed  every  year. 
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Forsyihe,  Mo.  (505  miles  above  the  mouth),  is  the  head  of  steam- 
boat navigation.  The  river  from  its  mouth  to  Jacksonport,  264  miles, 
is  generally  spoken  of  as  being  navigable  at  any  time  for  boats  of  not 
over  3-foot  draft.  This  year,  however,  there  were  six  shoals  that 
had  Jess  than  3  feet  over  them  during  the  lowest- water  period.  These 
were:  Mauree  reach  (86),  26  inches j  Deadman  Point  (99),  28 
inches;  Devall  BluflF  bridge  (126),  28  inches;  New  Aimista  bridge 
(201),  34  inches;  Dudleys  Dread  (222),  28  inches,  and  Grand  Glaize 
(242),  30  inches.  -Between  Jacksonport  and  Batesville,  38  miles,  the 
channel  depths  at  minimum  low  water  were  approximately  16  inches. 

Commercial  statistics,  year  ending  May  SI. 


Year.       • 

Vslne. 

Tons. 

Tear. 

Value. 

Tons. 

1896 

te.m,sn 

2, 066, 901 
2,496,814 
1,416,018 
1,619,951 
2,244,222 

78,7S0 
74,882 
78,962 
102.387 
117,801 
184,896 

MKH 

11,700,866 
1,242,488 

882,226 
1,021,778 

eT6,«89 

148,674 

1886 

1902 

184.066 

1897 

1908 

140,018 

1888    

1804 

198,498 

1899 

1906 

131,988 

1990 

Fifty-eight  per  cent  of  the  tonnage  reported  this  fiscal  year  was 
rafted  saw  logs  and  railway  ties.  Lumbering  and  kindred  industries 
make  up  the  Dulk  of  the  steamboat  commerce,  these  industries  alone 
making  90  per  cent  of  the  total  commerce  reported. 

The  expenditures  this  year  were  for  operating  snag  boats  between 
the  mouth  of  the  river  and  Jacksonport  and  in  caring  for  the  plant 
during  period  of  no  operations. 

The  available  balance  is  to  be  expended  in  operating  and  maintain- 
ing snag  boats. 

On  page  1668  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896  there  is  given  the  location  of  all  the  principal  works  built  for 
the  improvement  of  this  river.  Report  of  survey  from  Forsythe,  Mo., 
to  the  mouth,  with  plans  for  improvement,  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1888,  page  1406. 

July  1,  1904,  balance  unexpended |10,.372.flfi 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1905.     15, 000.  00 

2.5, 372.  06 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement ^ 11,900.30 

July  1,  1005,  balance  unexpended 13.400.2" 

July  1,  1905.  outstanding  liabilities 850.  0(» 

July  1,  1905,  balance  available 12,616.27 

(See  Appendix  W  2.) 

S.  Upper  White  Hirer,  Arkansas. — ^Earlier  works  on  this  portion  of 
White  River  were  made  under  appropriations  for  improving  White 
River,  Arkansas,  and  have  been  fully  reported  upon  under  that  head. 

The  original  condition  of  the  river  and  previous  projects  for  its 
improvement  are  also  reported  there. 

The  existing  project,  adopted  March  3,  1899,  is  based  on  a  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page 
1992,  and  is  to  provide  slack-water  navigation  from  Batesville,  Art, 
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to  Buffalo  shoals,  89  miles,  by  10  fixed  dams  with  concrete  locks.  The 
locks  are  to  be  175  feet  between  hollow  quoins  and  36  feet  wide,  with 
a  depth  of  about  4  feet  on  the  lower  miter  sills.  The  estimated  cost  is 
there  given  as  $1,600,000  for  the  10  locks  and  dams.  The  district  offi- 
cer reports  that  this  estimate  is  too  small.  He  is  of  the  opinion  that 
the  cost  of  the  remaining  7  locks  and  dams  will  be  between  $217,000 
and  $260,000  a  lock  and  dam.  Pending  the  action  of  the  Board  of 
Engineers  appointed  to  pass  upon  the  worthiness  of  this  improvement, 
he  makes  no  recommendation  for  future  appropriations  other  than 
that  $57,410  be  provided  in  the  next  river  and  harbor  act  for  the  com- 
pletion of  Lock  and  Dam  No.  3. 

To  the  close  of  the  fiscal  year  ending  June  30,  1905,  there  had  been 
expended  on  this  work  $585,947.08. 

Lock  and  Dam  No.  1  was  placed  under  the  indefinite  appropriation 
for  "  Operating  and  care  of  canals  and  other  works  of  navigation  " 
on  January  16,  1904;  Lock  and  Dam  No.  2  was  placed  under  the 
same  appropriation  on  February  16,  1905.  Work  at  Lock  and  Dam 
No.  3  was  begun  in  April,  1905. 

Forsythe,  Mo.  (204  miles  above  Batesville),  is  the  head  of  naviga- 
tion for  steamboats.  The  only  steamboat  navigation  on  this  river 
this  year  was  that  of  a  single  trip  of  the  steamer  Myrtle  Corey,  from 
Cotter,  Ark.,  to  the  mouth  of  the  river.  She  carried  no  freight.  The 
only  tonnage  reported  was  that  of  rafted  railway  ties. 

Commercial  statistics,  year  ending  May  SI. 


Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1888. 

1548,835 

1,280,  ne 

638,855 
758,040 

9,068 
88,253 
23,522 
27,4T2 

1903 

$787,080 
53,942 
42,738 

16  816 

1900 

1804 

15, 6(6 

1901  .      .. 

1906 

12,  «8 

1902 

The  amount  available  July  1,  1905,  will  be  expended  in  completing 
Lock  and  Dam  No.  2  and  in  building  the  lock  and  the  abutment  for 
the  dam  at  Lock  and  Dam  No.  3. 

July  1.  1904,  balance  unex])ended $0.5,494. 17 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  160, 000. 00 

225, 494. 17 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $71,649.53 

Less  sales 208.28 

«  71, 441. 25 

July  1,  1905,  balance  unexpended 154,052.92 

July  1,  1905,  outstanding  liabilities 8, 168. 43 

July  1,  1905,  balance  available 145,884.49 

(See  Appendix  W  3.) 

4-  Operating  and  care  of  Locks  and  Dams  Nos.  1  and  2,  upper 
White  River,  Arkansas. — These  locks  and  dams  were  built  from  funds 
derived   from   appropriations   for  improving  upper  White   River, 

"Lock  No.  1,  $1,117.80;  Lock  No.  2,  $59,428.10;  Lock  No.  3,  $10,895.35. 

ENO  1905  M ^27 
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Arkansas.  The  available  length  of  the  locks  is  147  feet,  available 
width  is  35  feet,  and  depth  over  the  miter  sills  at  normal  pool  levels 
is  5  feet.  Lock  and  Dam  No.  1  was  placed  under  this  appropriation 
on  January  16,  1904 ;  Lock  and  Dam  No.  2  on  February  16,  1905. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30, 1905,  is  $5,011.86,  of  which  $4,650  was  expended  this  fiscal 
year. 

Commercial  statistics,  vear  ending  May  31,  1905. 


I  Look  and  '  Lock  and 
Dam  No.  1.  Dam  Nu.  2. 


Lookages number.. 

SteamDoats do 

Honaetx»ts do — 

Small  craft do — 

Railway  ties,  rafted tons.. 


a  4,  IK' 


■  Three  and  one-half  months. 


(See  Appendix  W  4.) 

5.  Cache  River,  Arkansas. — In  its  original  condition  this  river  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  original  project,  adopted  by  act  of  August  11,  1888,  was  to 
remove  logs,  snags,  and  overhanging  timber  from  the  mouth  to  River- 
side (102  miles).    The  amount  expended  on  this  project  was  $9,000. 

Acts  of  August  18,  1894,  and  June  3,  1896,  each  authorized  the 
Secretary  of  War  to  expend  $2,000  of  the  "White  River  appropriations 
on  this  stream.  These  funds  w-ere  expended  in  snagging  operations 
from  the  mouth  of  the  river  to  James  Ferry,  79  miles,  in  accordance 
with  a  project  adopted  in  1888.  Acts  of  March  3,  1899,  and  June  13, 
1902,  made  independent  appropriations  for  this  stream.  These  were 
expended  in  snagging  operations  between  the  mouth  of  the  river  and 
James  Ferry  along  the  lines  of  the  1888  project,  under  which  there 
has  been  expended  $6,990  to  June  30,  1904,  the  entire  expenditure 
being  for  maintenance  of  channel.  Those  operations  were  or  material 
benefit  to  commerce  by  lengthening  the  navigable  period  and  by  mak- 
ing available  the  full  natural  depths  of  the  stream.  The  benefits  have 
been  partially  lost,  as  no  work  has  been  done  on  this  stream  since  the 
birfi  waters  of  1903  and  1904. 

The  river  is  not  navigable  at  lowest  stages,  there  being  only  8  to  10 
inches  depth  in  the  channels  over  the  shoals  during  that  time."  Gray's 
bridge,  9.5  miles  above  the  mouth,  is  the  head  of  steamboat  navigation. 
Rafts  are  run  from  one  hundred  or  more  miles  farther  up. 

Commercial  statistics,  year  ending  May  31. 


Year. 

Value. 

Tons. 

Year. 

Valae. 

Tons. 

1096 

:-.::::■.::::    ^^ 

108,480 

a8,635 

62,988 

29,961 

12,808 
20,748 
84,990 

1901 

tao,ioo 

40,801 
109,681 
49,601 

29,880 

10,874 
15,676 
16,848 
15,866 
11,680 

ugn 

19US 

1897 

1903 

1898 

10,193 

7,667 
11,218 

1904 

1899 

1906 

1900 
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Ninety-two  per  cent  of  the  commerce  reported  this  year  was  rafted. 
Railway  ties  and  saw  logs  made  up  the  bulk  of  the  steamboat  com- 
merce. 

Reports  of  the  more  recent  preliminary  examinations  of  this  river 
are  given  in  the  Annual  Report  of  the  Ohicf  of  Engineers  for  1887, 
page  1547,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  page  2037. 

July  1,  1004,  balance  unexpended |10.  00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000.  00 

July  1,  1905,  balance  unexpended 2,010.00 

July  1,  1005,  outstanding  liabilities 10.00 

July  1,  1905,  balance  available 2,000.00 

(See  Appendix  W  5.) 

6.  Black  and  Current  rivers,  Arkansas  and  Missouri. — Heretofore 
the  work  on  these  rivers  has  been  provided  for  under  separate  appro- 
priation titles.  The  works  were  consolidated  by  river  and  harbor  act 
of  March  3,  1905.  . 

(c)  Black  River. — In  its  original  condition  this  river  below  the 
mouth  of  Current  River  had,  at  ordinary  low  water,  a  controlling 
depth  of  2  to  2^  feet  on  the  shoals,  but  this  was  not  available  on 
account  of  snags  and  similar  obstructions.  Above  the  mouth  of  Cur- 
rent River  navigation  was  practically  impossible  at  ordinary  low 
stages  and  no  rafting  was  possible  above  the  Arkansas  and  Missouri 
State  line. 

The  original  project,  adopted  by  act  of  June'  14,  1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  wing  dams,  and 
closing  some  of  the  most  troublesome  sloughs.  The  estimated  cost 
was  $80,800.  The  only  modification  of  the  project  has  been  that  of 
changing  the  estimate  to  $8,000  a  year  for  maintenance.  The  district 
officer  recommends  that  this  be  increased  to  $15,000. 

To  June  30, 1905,  there  had  been  expended  on  this  work  $140,470.45. 

Navigation  has  been  made  possible  all  the  year  to  Poplarblutf,  Mo. 
The  minimum  depths  on  the  shoals  above  Current  River  this  iigcal 
year  were  18  to  20  inches;  below  Current  River  the  depths  were  3 
feet.     PoplarbluflF,  Mo.,  is  the  head  of  navigation. 

The  report  of  the  examination  upon  which  the  present  project  for 
the  improvement  of  Black  River  is  based  is  given  in  tne  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

{(/)  Current  River. — The  original  condition  of  this  stream  was 
such  that  no  steamboat  navigation  above  the  mouth  of  Little  Black 
River  was  attempted  except  when  the  river  was  at  high  stages.  Below 
Little  Black  River  navigation  was  suspended  when  the  river  was 
below  medium  stage.  Tlie  natural  depths  were  not  available  on 
account  of  snags  and  leaning  trees. 

Although  the  United  States  made  some  improvements  to  this  stream 
in  1873,  and  again  in  1882  and  1883,  the  regular  improvement  of  it 
was  not  undertaken  until  act  of  Congress  of  Augiist  18,  1894,  adopted 
a  project  for  its  improvement  from  Vanburen,  Mo.,  to  the  mouth,  by 
snagging  operations  and  by  contracting  the  channel  at  the  worst 
shoals  by  wing  dams,  at  an  estimated  cost  of  $10,000.  The  appropria- 
tion of  June  3,  1806,  completed  the  amount  originally  estimated  for 
the  completion  of  the  project,  and  all  operations  since  then  have  been 
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under  estimates  for  maintenance.     No  wing  dams  have  been  built,  all 
operations  having  been  confined  to  snagging. 

To  June  30,  1905,  there  has  been  expended  on  this  river  $31,756.46, 
$7,000  of  which  was  in  the  early  work  mentioned  above,  leaving 
$24,756.46  as  the  amount  expended  on  the  existing  project.  Of  this 
latter  amount,  $14,756.46  was  for  maintenance. 

Reference  to  the  preliminary  examination  of  this  stream  and  to  a 
subsequent  examination  of  it  is  given  on  page  408  of  Annual  Report 
for  1904. 

The  minimum  channel  depths  during  the  low-water  season  of  this 
year  were  3^  feet  from  mouth  of  river  to  White  Horse  shoal,  32  miles; 
2  feet  from  "V\Tiite  Horse  shoal  to  Pitmans  Landing,  9  miles,  and  12 
inches  from  Pitmans  Landing  to  I'ucker  Bay,  31  miles. 

Pitmans  Landing,  near  the  State  line  between  Arkansas  and  Mis- 
souri, is  generally  .spoken  of  as  the  head  of  steamboat  navigation,  but 
boats  can  not  go  so  far  up  all  the  year.  Small  gasoline  boats  occa- 
sionally ply  the  stream  as  far  up  as  Vanburen,  and  either  rafting  or 
driving  of  logs  is  carried  on  all  the  year  over  the  river  below  that 
point. 

Commercial  statistics. 


Year  ending  Hay  31— 

Black  River. 

Current  River. 

Value. 

Tons. 

Value. 

Tons. 

IffiK 

$1,065,416 

«91,4JJ7 

l,704,i99 

788,640 

529,336 

966,961 

989, «« 

919,767 

695,649 

1,0!«,(«X 

1,U)4,299 

132,433 

in,  278 
111,611 
115,612 
83,404 
129,698 
18,'),  714 
166,213 
I*,  181 
191,285 
144,065 

$362,447 

227,291 
581,. "WK 
.SOS,  216 
239.869 
578,834 
2;«,556 
165,766 
142,899 
139,119 
409,297 

81,  »6 

29,867 

1696 ; 

1897 

17  078 

1898 

52  417 

1899 

Vi.VSO 

1900 

65  043 

1901 

64,102 
37,185 
45  3tV 

1902 

igos 

\VH 

65,573 
74,048 

ISffi 

Of  the  commerce  reported  thi.s  fiscal  year,  39  per  cent  of  that  on 
Blifck  River  and  53  per  cent  of  that  on  Current  River  were  rafted  saw 
logs,  railway  ties,  and  piling.  Timbering  and  kindred  industries 
jiroduced  the  bulk  of  the  steamboat  commerce. 

The  balance  available  will  be  expended  in  snagging  operations. 

July  1,  1904,  Imlnncc  iincx])ended $1.3,488.47 

Amount  nppropriateil  by  river  and  harbor  ut-t  approved  Mnrch  ;$,  ItKC     18, 000.  00 

31, 488. 47 
June  30,  1905 : 

Amount  cxi)eude(I  during  flMcal  year,   for  mainte- 
nance of  improvement $12,915.38 

Less   sales 8,\  00  • 

12,  8:!0.  .S8 

Deposited  to  credit  of  Treasurer  of  United  States 319.  50 

13. 149.  88 

July  1,  19ft'>,  balance  unex|)ended 18,.^'W.  59 

July  1,  190.5,  outstanding  liabilities 298.00 

July  1,  1905,  balnm-e  available 18,040.59 

(See  Appendix  W  6.) 
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7.  St.  Francis  and  UAnguiUe  rivers,  Arkansas. — (a)  St.  Francis 
River, — In  its  original  condition  this  stream  was  not  navigable  above 
Lesters  Landing  at  any  stage ;  between  Lesters  Landing  and  Marked 
Tree  navigation  was  possible  at  high  stages  only,  and  Below  Marked 
Tree  it  was  difficult  at  medium  and  lower  stages  and  impossible  at 
extreme  low  water. 

The  original  project,  adopted  by  act  of  March  3, 1871,  contemplated 
improvement  from  the  mouth  to  Wittsburg  by  snagging  operations. 
For  the  period  1873-1882  the  appropriations  were  made  for  this  work 
in  connection  with  White  River,  Arkansas.  By  act  of  June  14, 1880, 
appropriation  was  made  for  improving  the  river  from  Wittsburg  to 
Jjcsters  Landing,  the  project  for  the  expenditure  of  this  appropriation 
being  to  cut  a  channel  through  "  The  Lake  "  and  clear  the  river  of 
obstructions  by  snagging  operations.  Appropriation  made  by  act  of 
July  5,  1884,  was  the  first  separate  appropriation  for  the  entire  river. 
The  act  did  not  state  the  limits  withm  which  it  was  to  be  applied. 
Under  it  snagging  operations  were  carried  on  to  the  town  of  St.  Fran- 
cis, Ark.,  ana  several  of  the  sloughs  or  side  channels  were  closed. 
When  the  improvement  of  St.  Francis  River,  Missouri,  was  begun  (act 
of  August  11,  1888),  Kennett,  Mo.j  was  taken  for  the  upper  limit  of 
this  work,  making  the  existing  project — 

removal  of  logs,  drifts,  and  snags  from  the  channel,  and  overhanging  timber  from 
the  banks  from  the  mouth  to  Kennett,  Mo.,  and  closing  the  chutes  and  sloughs 
in  the  Sunk  Lands,  so  as  to  make  the  river  navigable  nt  high  stages  to  Kennett, 
Mo.,  at  medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point  30  miles 
below  Madison,  Ark.,  the  estimated  cost  being  |8,000  annually. 

(&)  VAnguille  River.— ^y  acts  of  June  18,  1878,  March  3,  1879, 
and  June  14,  1880,  a  total  of  $17,000  was  appropriated  for  snagging 
operations  on  L'Anguille  River  to  Marianna.  This  was  final^  ex- 
pended in  fiscal  year  ending  June  30,  1887.  Act  of  June  13,  1902, 
revived  this  work  and  included  it  with  St.  Francis  River. 

There  has  been  expended  on  these  rivers  to  June  30, 1905,  $96,989.91, 
which  amount,  however,  does  not  include  the  expenditures  on  St. 
Francis  River  while  it  was  combined  with  White  River,  as  those 
expenditures  can  not  be  determined. 

By  the  early  operations  the  St.  Francis  River  between  Wittsburg 
and  Lesters  Landmg  was  improved  to  such  an  extent  that  boats  could 
reach  the  latter-named  place  on  the  same  stage  that  they  could  the 
former.  By  subsequent  operations  the  period  of  navigation  below 
Wittsburg  was  lengthened  about  two  months,  and  above  listers  Land- 
ing a  fair  high-water  channel  was  made.  During  periods  of  low 
water  neither  stream  is  navigable,  there  not  being  sufficient  depth  of 
water  ov€^he  shoals.  Marianna  is  the  head  of  navigation  on  L'An- 
guille River.  The  head  of  navigation  on  St.  Francis  River  is  near 
Wappapello,  Mo.,  about  100  miles  above  Kennett,  Mo.,  the  upper  limit 
of  the  portion  of  the  river  covered  bv  this  project.  Lying  between 
Kennett,  Mo.,  and  Foot  of  Lake,  80  miles  below,  are  the  Sunken  Ijands 
of  the  St.  Francis,  one  vast  swamp,  through  which  the  river  flows  in 
several  channels,  none  of  which  are  well  defined  and  all  of  which  are 
more  or  less  obstructed  and  frequently  blocked.  Lesters  Landing  is 
34  miles  above  Foot  of  Lake  and  is  the  practicable  head  of  naviga- 
tion on  the  St.  Francis  River  in  Arkansas.  Boats  can  pass  between 
it  and  Kennett,  Mo.,  only  during  high  stages,  and  then  only  with  great 
difficulty. 
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Reference  to  examination  and  survey  of  these  rivers  is  given  on 
page  410  of  Annual  Report  for  1904. 

Commercial  statistics,  year  ending  May  SI. 


Year. 

Value. 

Tons.     1                   Tear. 

1 

Value. 

Tods. 

1894 

$98,375 
£l,439 
401,457 
1,117,891 
237,481 
315,469 

19,763 
38,107 

1900....             

$194,237 
272,009 
269,190 
294,495 
42»,469 
487,305 

45,065 

188& 

,  1901 

57,102 

1896 

87,740 

■  1902 

85,831 

1897  . 

97,34« 
2:j,819 
27,892 

'  1903 

88  Q3S 

1898 

1904 

119,172 

1899 

1905 

96,854 

Ninety-two  per  cent  of  the  commerce  reported  this  year  was  saw 
logs.  Seventy-two  per  cent  of  the  commerce  reported  was  saw  logs 
in  rafts  floated  with  the  current. 

The  available  balance  will  be  expended  in  snagging  operations. 

July  1.  19W,  balance  unexpended $4,937.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-      6, 000. 00 

10, 937.  22 
June  30,  1905 : 

Amount  ex]X!nded  during  fiscal  year,  for  mainte- 
nance of  improvement $4,637.13 

Less  sales ^ 10.00 

4, 627. 13 
Deposited  to  credit  of  Treasurer  of  United  States—  62. 81 

4, 689.  94 

July  1,  190.5,  balance  unexpended 6,247.28 

July  1,  1905,  outstanding  liabilities 460.00 

July  1,  lOa"),  balance  available 5,787.28 

(See  Appendix  W  7.) 

8.  St.  Francis  River,  Migaouri. — In  its  original  condition  this  river 
was  not  navigable  at  low  stages  on  account  or  shoals,  snags,  and  simi- 
lar obstructions.  At  higher  stages  it  was  difficult  on  account  of 
snags  and  overhanging  timber. 

The  original  project,  adopted  by  act  of  Congress  approved  August 
11,  1888,  contemplated  improvement  from  Greenville,  Mo.,  to  Ken- 
nett,  Mo.,  by  snagging  operations  and  the  removal  of  shoals  about 
12  miles  below  Greenville,  at  an  estimated  cost  of  $7,300,  which  was 
not  sufficient.  After  $20,500  had  been  expended  on  this  work  it  was 
discontinued. 

The  existing  project,  adopted  by  act  of  Congress  approWld  June  13, 
1902,  is  to  "  clear  the  river  of  snags,  drifts,  and  overhanging  timber 
from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  and  to  c(mfine  (he 
river  to  one  channel;  to  remove  the  snags,  drifts,  and  overhanging 
timber  that  interfere  with  navigation  at  medium  and  high  stages  of 
water  from  Chalk  Bluff  to  Popnn,  Mo.,"  at  an  estimated  cost  of  $11,- 
200,  and  $2,000  per  year  to  remove  the  annual  accumulation  of  snags 
after  the  proposed  improvement  is  once  accomplished. 

To  June  30, 1905,  $10,000  has  been  expended  on  the  existing  project. 

Under  authority  granted  by  the  Secretary  of  War  June  7,  1904, 
the  movable  property  used  on  this  work  was  shipped  to  Batesville, 
Ark.,  and  the  snagging  barge  and  scows  were  sold  at  public  auction. 
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Section  7  of  the  river  and  harbor  act  of  March  3,  1905,  repeals  the 
provisions  of  previous  acts  providing  for  the  prosecution  of  improve- 
ment on  this  stream,  and  no  further  work  is  contemplated. 

Reference  to  examinations  and  surveys  of  this  stream  is  given  on 
page  411  of  annual  report  for  fiscal  year  ending  June  30,  190^1. 

July  1,  1904,  balance  unexpended $174.40 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    Improvement 174.  40 

(See  Appendix  W  8.) 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IM- 
PROVEMENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MIS- 
SOURI RIVERS. 

This  district  was  in  the  charge  of  Maj.  Thos.  L.  Casev,  Corps  of 
Engineers.  Division  engineer,  Col.  O.  H.  Ernst,  Corps  of  Engineers, 
until  April  5, 1905,  and  Lieut.  Col.  W.  H.  Bixby,  Corps  of  Engineers, 
.since  that  date. 

i.  Removing  snags  and  wrecks  from  the  Mississippi  Hirer  below 
the  month  of  the  Missouri  River. — Before  this  work  was  begun  the 
navigation  of  the  river  was  seriously  interfered  with  by  numerous 
snags,  logs,  etc.,  which  had  lodged  in  the  channel,  and  to  which  addi- 
tions were  made  with  each  rise  of  the  river.  A  large  number  of 
wrecked  flatboats,  barges,  steamboats,  and  other  river  craft  were 
found  in  the  navigable  channels  and  formed  a  continual  menace  to  life 
and  property. 
1  For  the  removal  of  these  obstructions  appropriations  were  made 
as  early  as  1824.  The  project  adopted  consisted  of  building  boats 
suitable  for  removing  snags,  logs,  drift  heaps,  etc.,  and  operating 
them  whenever  the  stage  of  water  was  favorable  and  funds  were 
available. 

The  amount  expended  upon  this  work  prior  to  June  30,  1872,  can 
not  now  be  approximately  ascertained,  for  the  reason  that  during  this 
time  and  to  March  3,  1879,  appropriations  were  made  in  lump  sums, 
to  be  applied  to  several  streams  as  their  needs  or  the  terms  of  the  laws 
requirea.  The  approximate  amount  expended  from  July  1,  1872,  to 
June  30,  1880,  was  $493,437.23,  and  the  definitely  known  amount 
expended  from  July  1,  1880,  to  June  30,  1905,  was  $1,834,722.32, 
making  the  total  oi  approximate  and  known  expenditures  to  date 
$2,328,159.55.  This  expenditure  greatly  improved  the  river  and  less- 
ened the  dangers  of  navigation. 

Two  steel-hulled  snag  ooats  were  employed  in  removing  the  ob- 
structions to  navigation  between  the  mouth  of  the  Missouri  River 
and  Natchez,  and  during  the  year  4,118  snags  were  pulled,  19  drift 
piles  removed,  15,241  trees  cut,  12  wrecks  removed,  and  13,471  miles 
patrolled. 

An  annual  appropriation,  not  to  exceed  $100,000,  for  carrving  on 
this  work  was  made  by  the  act  of  August  li,  1888.  Under  this 
appropriation  the  two  snag  boats  will  continue  to  patrol  the  river 
and  remove  obstructions  where  necessary. 

For  recapitulation  of  commercial  statistics,  reference  should  be 
made  to  the  report  upon  improving  the  Mississippi  River  between 
the  Ohio  and  Missouri  rivers. 
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Amount  drawn  under  section  7,  act  of  August  11.  1888 $S1,  809.  61 

June  30,  1005,  amount  expended  during  fiscal  year 81,  809.  61 

July  1,  1905,  amount  available  for  fiscal  year  1905-6 lOO,  OOO.  00 

(See  Appendix  X*!.) 

8.  Mississippi  Rirer  between  Ohio  and  Missouri  rivers. — In  its 
original  condition  the  navigable  channel  of  this  section  of  the  Mis- 
sissippi River  had  a  naturaldepth  in  many  places  of  only  •"J.V  to  1  feet 
at  low  water.  The  channels  were  divided  Ijy  islands  which  formed 
sloughs  and  secondary  channels,  or  chutes,  through  which  a  great  deal 
of  the  volume  of  the  Aow  was  diverted,  to  the  detriment  of  navi^tion. 

The  first  effort  to  improve  this  condition  was  begun  in  1872  and  was 
continued  for  a  number  of  years  as  appropriations  were  nntule,  the 
works  consisting  of  dikes  and  dams  of  brusm  and  stone  erected  with 
a  view  to  confining  the  low-water  volume  to  a  single  channel  and  of 
revetments  to  hola  and  preserve  the  banks  where  necessary  or  advis- 
able to  do  so. 

The  project  followed  up  to  the  present  time  has  been  that  adopted 
in  1881,  approved  by  letter  of  the  Chief  of  Engineers  dated  March 
31,  1881,  contemplating  the  confinement  of  the  now  of  the  river  to  a 
single  channel  having  an  approximate  width  below  St.  Ivouis  of  2.500 
feet  at  bank-full  stage,  the  natural  width  in  many  cases  being  a  mile 
or  more  at  mean  high  water;  this  result  to  be  sought  by  closing 
sloughs  and  secondary  channels  and  by  building  out  new   bank<>' 
where  the  natural  width  is  excessive,  using  for  this  purpose  permeable 
dikes  or  hurdles  of  piling  that  collect  and  hold  the  solid  matter  that 
is  carried  in  suspension  or  rolled  on  the  bottom  of  the  river;  the 
banks,  both  new  and  old,  to  be  revetted  or  otherwise  i)rotected  where 
necessary  to  secure  permanency,  and,  pending  the  completion  of  the 
permanent  improvement,  the  low -water  channel  to  be  improved  each 
season  by  the  use  of  dredges  and  other  temporary  expedients.     The 
cost  of  the  work  remaining  to  be  done  was  estimated  in  1903  at 
$20,000,000,  with  annual  expenses  of  $400,000  for  maintenance.     It 
was  hoped  that  the  cost  might  be  reduced  by  increasing  the  amount  of 
dredging." 

The  river  and  harbor  act  of  March  3, 1905,  appears  to  contemplate, 
however,  a  permanent  departure  from  the  project  of  1881,  above  out- 
lined, in  devoting  more  attention  to  dredging  and  less  to  works  of 
permanent  improvement,  and  authorized  the  construction  of  two  new 
hydraulic  dredges  of  the  most  approved  tvpe. 

The  object  of  the  improvement  is  to  oWain  and  maintain  a  mini- 
mum depth,  at  standard  low  water,  of  6  feet  from  the  mouth  of  the 
Missouri  to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of 
the  Ohio. 

The  total  amount  expended  to  June  30,  1905,  was  $11,3-15,893.15, 
exclusive  of  $180,000  allotted  by  acts  to  projects?  for  improvement 
between  the  Illinois  and  Missouri  rivers,  including  Alton  Harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1905, 
includes  $62,600.68  expended  for  temporsiry  expedients.  The  total 
amount  thus  far  expended  for  temporary  channel  improve»nents  is 
$693,437.02,  much  oi  which  has  been  for  plant  that  is  now  on  hand 
and  available  for  future  work.  The  approximate  value  of  this  plant 
is  $168,695.49. 

a  See  Annual  Report  of  the  Chief  of  Engineers  for  1904,  p.  2144  et  seq. 
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The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  entire  extent  of  the  river  from  St.  Louis  to  Cairo. 

Theoretically  this  improvement  should  have  some  influence  on 
freight  rates,  out  an  accurate  estimation  of  such  effect  has  been  im- 
practicable during  recent  years. 

During  the  past  year  there  was  maintained  a  channel  depth  of  8 
feet,  except  for  very  short  periods  in  the  low-water  season,  when  at 
several  bars  7  feet  was  noted,  until  a  dredge  could  be  moved  to  the 
locality.     These  obstructions  were  promptly  removed. 

The  river  at  St.  Louis  reached  a  high-water  stage  of  24.4  feet 
above  standard  low  water  on  July  12,  1904,  and  a  low-water  stage  of 
4.3  feet  below  standard  low  w^ater  on  January  1,  1905. 

With  the  present  appliances  and  such  others  as  may  be  developed 
for  the  temporary  improvement  of  low-water  channels,  it  is  expected 
that  a  navigable  depth  of  about  8  feet  can  be  maintained  between  St. 
Louis  and  Cairo  during  all  stages  while  the  river  is  open  to  navi- 
gation. 

The  local  officer  states  that  $400,000  should  be  provided  annuallv 
for  the  purpose  of  maintaining  an  8-foot  channel  oy  dredging,  with 
such  auxiliary  works  as  temporary  diking,  bank  protection,  and  occa- 
sional hurdle  building. 

The  sundry  civil  act  approved  March  3,  1905,  appropriated 
$650,000  for  continuing  the  improvement  of  the  Mississippi  River 
from  the  mouth  of  the  Ohio  to  and  including  the  mouth  of  the 
Missouri  River. 

Recapitulation  of  commercial  Ktatisticg. 


1901. 

Toiu. 
872.076 

1902. 

Tont 
641.182 

1908. 

Tons. 

6,328,  IM 
«,»67 

1904. 

Tont. 

6,Ht»,.')B2  I    5,731,638 
30,978           17,179 

6,oeu.iu)) 

Shipped  from  landings  between  St.  Luulsand  Cairo 

t3,erz 

Total 

6,563,646      e,3W,9«6  .    6,SM,638 

6,501,716 

July  1.  1904,  balance  unexpended $949,  .313.  93 

July  1,  1905,  uiiscellaneous  rec-eipts 2,5.57.77 

Amount  appropriated  by  sundry  civil  act  approved  March  3 ,1005.      650, 000. 00 


June  30,  1905,  amount  e.\pended  during  flscal  year : 

For  works  of  improvement $503, 203.  20 

For  maintenance  of  improvement 213, 299. 29 


1, 601, 871.  70 


716,  .502. 49 


July  1,  1905,  balance  unexpended 8&5.  .369. 21 

July  1,  1905,  outstanding  liabilities 28.302.17 


July  1,  1905,  balance  available <'&57,067.  04 


o Distributed  under  sublieadings  as  follows: 
For   protection   of  bank   of   Missouri   side   and   to  deepen   and 

straighten  channel  at  Wittenberg,  Mo.,  act  of  March  3,  1899—      $10, 000. 00 
For  from  mouth  of  Ohio  River  to  mouth  of  Missouri  River : 

Act  of  April  28.  1904 212,3,50.48 

Act  of  March  3,  1905- 634, 710.  50 


857, 067. 04 
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July  1,  1905,  amount  covered  by  uncompleted  contracts $48,880.00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 251, 654.  55 

(See  Appendix  X  2.) 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSIS- 
SIPPI RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN 
MOUTH  OF  MISSOURI  RIVER  AND  ST.  PAUL.  MINNESOTA,  OF  HAR- 
BOR AT  MOLINB,  ILLINOIS.  AND  OF  LA  CROSSE  HARBOR,  WISCON- 
SIN; OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT, 
ILLINOIS,  AND  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND  THE 
LOWER  RAPIDS  OF  ROCK  RIVER,  AT  MILAN,  ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  Jas.  L.  Lusk,  Corps  of 
Engineers,  until  July  18, 1904;  in  the  temporary  charge  of  Maj.  C.  S. 
Riche,  Corps  of  Engineers,  from  July  18  to  October  18,  1904;  in  the 
charge  of  Major  Lusk  from  October  18, 190-I-,  until  April  1,  1905,  and 
of  Major  Riche  since  April  1,  1905.  Division  engineer.  Col.  ().  H. 
Ernst,  Corps  of  Engineers,  until  April  5, 1905,  and  Lieut.  Col.  W.  H. 
Bixby,  Corps  of  Engineers,  since  that  date. 

1.  Operating  snag  boats  and  dredge  boats  on  tipper  Mississippi 
Hirer. — By  the  river  and  harbor  act  of  August  11, 1888,  provision  was 
made  for  securing  the  uninterrupted  work  of  snag  boa^and  dredge 
boats  on  the  upper  Missis.sippi  River  under  a  permanent  appropria- 
tion, the  sum  so  expended  not  to  exceed  $25,000  annually. 

During  the  past  fincal  year  the  snag  boat  Colonel  A.  Mackenzie  was 
employed  from  July  1  to  November  4,  1904,  and  from  May  12  to  June 
30,  1905,  in  removing  snags  and  other  obstructions  and  otherwise 
assisting  interests  of  navigation  between  Minneapolis  and  the  mouth 
of  Missouri  River. 

Dredge  Vulcan  was  employed  for  a  few  days  in  September,  1904,  in 
removing  sand  deposits  at  Fulton  steamboat  landing,  and  for  about 
six  weeks  in  September  and  October,  1904,  in  dredging  a  channel 
through  the  bar  above  Keithsburg  bridge. 

Dredge  Phanix  in  September  and  October,  1904,  was  engaged  in 
removing  obstructions  at  various  points  between  Keokuk  and  Tur- 
ners Landing,  and  in  May  and  June,  1905,  in  removing  deposits  from 
the  Keokuk  steamboat  landing. 

The  total  amount  expended  for  snag-boat  service  to  June  30,  1905, 
was  $949,584. 

The  total  quantity  of  freight  transported  on  the  upper  Missis-sippi 
River  during  the  calendar  year  1904  was  about  4,534,539  tons,  and  the 
ton-miles  943,951,451;  in  1903,  4,545,129  tons,  and  979,951,901  ton- 
miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1905, 
was  $25,000. 

(See  Appendix  Y  1.) 

2.  Mminsippi  River  between  Missouri  River  and  St.  Paul,  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  navigation 
and  also  such  special  harbor  or  levee  work  as  is  provided  for  by  Con- 
gress. Systematic  work  was  begun  in  1878,  and  such  good  results 
have  been  secured  as  to  demonstrate  that  with  a  continuance  of 
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operations  under  liberal  appropriations  the  low-water  channel  of  the 
Mississippi  River  between  St.  Paul  and  the  Missouri  River  can  be 
made  sufficiently  deep,  available,  and  permanent  to  satisfy  the  de- 
mands of  commerce. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  upstream  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered. 

The  original  project  for  the  improvement,  adopted  in  1879  (which 
has  not  been  materially  changed),  proposed  the  contraction  of  the 
channel  or  waterway  by  means  of  wing  and  closing  dams  to  such  an 
extent  as,  by  means  of  the  scour  thereby  caused,  to  aflFord  a  channel 
of  sufficient  width  and  of  a  depth  of  4^  feet  at  low  water,  to  be  eventu- 
ally increased  to  6  feet  by  further  contraction. 

There  was  expended  on  the  improvement  to  June  30,  1905,  the  sum 
of  $11,286,757.11,  of  which  about  $600,000  was  applied  to  mainte- 
nance. At  that  date,  and  for  many  years  previous,  the  condition  of 
the  channel  was  such  as  to  permit  the  passage  of  the  largest  river 
boats  at  very  low  stages  to  St.  Paul.  It  should  be  noted  that  of  the 
amount  above  stated  $1,021,000  has  been  expended  for  harbors  and 
levees  not  connected  with  through  channel  improvement. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Government  plant  between  Wabasha  and  liellevue;  at  Rock 
Island  Rapids;  between  Keokuk  and  the  Missouri  River,  and  in  the 
vicinity  or  St.  Paul,  and  under  formal  contract  between  Sabula  and 
Hamburg.  At  all  localities  where  work  was  performed  good  results 
were  obtained. 

There  was  expended  for  channel  improvement  during  the  past 
year,  including  maintenance,  $406,026,  and  an  increased  depth  was 
obtained  at  several  localities.  Needed  repairs  were  made  to  dams 
and  shore  protections  broken,  settled,  or  otnerwise  damaged. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  from  the 
Missouri  River  to  St.  Paul,  658  miles  (which  latter  point  is  the  upper 
end  of  this  district),  at  mean  low  water  (stage  1.5  aoove  extreme  low 
water)  was,  as  nearly  as  could  be  ascertained,  4.5  feet.  For  the  past 
fiscal  year  the  stage  during  the  navigable  season  was  never  at  any 
point  less  than  1.3  feet,  and  there  was  at  least  5  feet  depth  in  the  chan- 
nel at  all  times. 

The  navigation  interests  are  very  large  and  important,  especially 
those  pertaining  to  logs  and  lumber.  The  amount  of  freight  car- 
ried during  the  season  of  1904  was  about  4,535,000  tons,  and  the  ton- 
miles  943,951,000,  with  an  approximate  valuation  of  $34,666,000, 
which  figures  are  about  the  same  as  for  1903. 

For  repairing,  enlarging,  and  strengthening  the  Warsaw  to  Quincy 
levee  and  for  protecting  the  bank  of  the  river  adjacent  there  has  been 
expended  to  June  30,  1905,  $95,217.29.  This  levee  is  39  miles  in 
length,  running  along  the  east  bank  of  the  Mississippi  River,  and  was 
built  by  private  persons.  The  available  balance  July  1,  1905,  was 
$10,282.71,  from  allotments  made  in  the  sundry  civil  act  of  March  3, 
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1899  ($5,000),  and  the  river  and  harbor  act  of  June  13,  1902 
($10,000). 

For  constructing,  revetting,  and  repairing  the  Flint  Creek  to  Iowa 
River  levee  and  K)r  protecting  adjacent  river  banks  there  has  been 
expended  to  June  30, 1905,  $299,556.48.  This  levee  runs  from  a  point 
about  7  miles  up  the  Iowa  River  down  the  west  bank  of  that  river  and 
of  the  Mississippi  River  to  Flint  Creek,  near  Burlington,  Iowa. 
The  levee  is  35^  miles  in  length,  and,  excepting  the  upper  3  miles  on 
the  Iowa  River,  was  built  by  the  United  States.  The  available  bal- 
ance July  1,  1905,  was  $443.52,  from  an  allotment  of  $50,000  made  in 
the  sundry  civil  act  of  March  3, 1899. 

For  dredging  Quincy  Bay  there  has  been  expended  to  June  30, 
1905,  $129,481.36,  and  for  Quincy  Bay  and  bar,  $20,760.63  additional. 
There  was  available  July  1, 1905,  for  work  in  the  bay  and  on  the  bar, 
$6,058.39,  from  allotments  in  river  and  harbor  act  of  June  13,  1902 
($20,000). 

For  the  construction  of  a  harbor  of  refuge  below  Davenport,  Iowa, 
there  has  been  expended  to  June  30,  1905,  $11,699.51  for  raising  the 
closing  dam  at  the  head  of  Rockingham  Slough,  dredging,  and  driv- 
ing piles.  The  available  balance  July  1,  1905,  was  $3,300.49,  from 
allotment  in  river  and  harbor  act  of  June  13, 1902  ($5,000). 

For  the  channel  at  Clinton,  Iowa,  there  has  been  expended  to  June 
30,  1905,  $22,071.15.  No  work  was  done  during  the  past  year.  The 
available  balance  July  1,  1905,  was  $2,928.85,  from  an  allotment  of 
$25,000  in  the  sundry  civil  act  of  March  3, 1899. 

For  the  channel  and  harbor  at  Hannibal,  Mo.,  there  has  been 
expended  to  June  30,  1905,  $14,661.69  in  construction  of  dams  and  in 
dredging.  The  available  balance  July  1,  1905,  was  $338.31,  from  an 
allotment  of  $15,000  made  in  the  river  and  harbor  act  of  June  13, 
1902. 

For  the  harbor  at  Muscatine,  Iowa,  there  has  been  expended  to 
June  30,  1905,  $35,000.  The  river  and  harbor  act  of  June  13,  1902, 
allotted  $10,000  for  this  harbor,  but  the  entire  sum  is  still  available. 

For  the  harbor  of  refuge  at  Pepin,  Wis.,  on  Lake  Pepin,  there  has 
been  expended  to  June  30,  1905,  $17,080.60.  The  available  balance 
on  July  1, 1905,  was  $8,419.40,  which  will  be  expended  in  lengthening 
the  pier. 

July  1,  1904,  balance  unexpended $557,074.28 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 o400, 000. 00 

957, 974. 28 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  worlcs  of  improvement ?376, 246.  46 

For  maintenance  of  improvement 60, 000. 00 

436. 246. 46 

July  1,  190.5,  balance  unexpended 521,727.82 

.Tuly  1,  1905,  outstanding  liabilities 28,931.61 

July  1,  IdOa,  balance  available 492,796.21 

July  1,  1905,  amount  covered  by  uncompleted  contracts 121, 2.30.  62 


oThe  river  and  bnrbor  act  of  Marcb  3,  1905,  authorized  contracts  in  the  sum 
of  $300,000,  which  does  not  ijecome  available  until  appropriated. 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  un- 
expended July  1,  1905 $300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  Y  2.) 

S.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  dry  dock. — 
During  the  past  fiscal  year  the  Des  Moines  Rapids  Canal  was  open 
for  navigation  235  days,  during  which  time  there  passed  through  it 
928  steamboats  and  285  barges,  carrying  33,906  passengers,  14,451 
tons  of  merchandise,  and  3,700  bushels  of  grain.  There  also  passed 
through  the  canal  17,190.000  feet  B.  M.  of  lumber,  4,475,000  feet  of 
logs,  4,655,000  shingles,  and  8,262,000  laths.  This  is  about  double 
the  statement  of  the  previous  year,  but  the  business  of  both  years, 
especially  in  logs  and  lumber,  was  made  smaller  by  prevailing  high 
stages  of  water,  which  permitted  most  of  the  rafts  and  many  boats 
to  pass  over  the  rapids  instead  of  through  the  canal.  The  draft 
afforded  by  the  canal  is  5  feet  at  extreme  low  water,  which  may  be 
increased  to  6  feet  at  high  stages.  There  are  3  locks,  having  an  avail- 
able length  of  325  feet  and  width  of  78.5  feet. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  past  year  was  $43,668.83. 

(See  Appendix  Y  3.) 

4.  Mississippi  River  at  Moline,  III. — ^The  river  and  harbor  act  of 
March  3,  1905,  adopted  a  definite  project  for  improving  Mississippi 
River  at  Moline,  ID.,  by  excavating  a  channel  250  feet  wide  and  4 
feet  deep  at  low  water  from  the  city  of  Moline  to  the  head  of  the 
so-called  arsenal  dike,  above  the  city,  and  a  similar  channel  con- 
necting with  the  main  river  by  means  of  a  lock  and  dam  at  the  foot 
of  Bennams  Island,  opposite  the  city,  at  an  estimated  cost  of  $386,000, 
and  $10,000  annually  for  operation,  care,  and  maintenance.  Of  the 
estimate,  $100,000  has  been  appropriated  and  the  remainder  author- 
ized. 

No  channel  at  present  exists  on  the  line  of  the  proposed  lock  and 
its  immediate  approaches. 

The  amount  expended  to  June  30, 1905,  is  $792.36.  Some  work  was 
done  in  designing  and  preparing  plans  for  the  lock. 

The  approved  project  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  2206. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 190S>_|100, 000.  00 
June  .30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 792.  .30 


July  1,  1905,  balance  unexpended 99,207.  «>4 


Amount  (estimated)  required  for  completion  of  existing  project 286, 000. 00 


Amount  that'can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 286,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  Y  4.) 
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5.  Operating  and  care  of  Illinois  and  Mississippi  Canal  around  the 
lower  rapids  of  Rock  River,  at  Milan,  III. — This  portion  of  the  canal 
is  4|  miles  in  length,  surmounting  a  fall  of  18  feet,  and  was  formally 
opened  to  navigation  April  17, 1896.  During  the  past  fiscal  year  the 
canal  was  open  for  navigation  247  days,  during  which  time  there 
passed  through  it  1,261  boats  and  barges,  carrying  10,555  tons  of 
freight  and  2,310  passengers,  the  traffic  being  much  larger  than  that 
of  the  previous  year,  due  to  the  carrying  of  rock  used  by  the  United 
States  m  revetting  the  canal  banks. 

The  draft  afforded  by  the  canal  is  7  feet.  The  locks,  3  in  number, 
have  a  length  of  170  feet  between  miter  sills  and  a  width  of  35  feet. 
The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5, 1884. 

The  amount  expended  during  the  past  year  was  $13,601.96. 

(See  Appendix  Y  5.) 

6.  Operating  and  care  of  Galena  Rioer  improvement,  Illinois. — 
This  improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River, 
was  purchased  by  the  United  States  in  March,.  1894,  under  provisions 
of  the  act  of  September  19, 1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  234 
days,  in  which  time  there  passed  through  it  2,162  bouts  and  barges, 
carrying  10,628  passengers  and  2,940  tons  of  merchandise.  The  traf- 
fic was  very  small  and  about  equal  to  that  of  the  previous  year. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as 
limited  by  the  depth  on  the  lower  miter  sill  of  the  lock,  which  has  an 
available  length  of  307  feet  and  width  of  52  feet. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
by  an  indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  past  year  was  $3,833.28. 

(See  Appendix  Y  6.) 

7.  La  Crosse  Harbor,  Wisconsin. — The  approved  project  contem- 
plates the  construction  of  a  lateral  bulkhead,  a  cross  dam,  and  a  cer- 
tain quantity  of  filling  between  the  bulkhead  and  the  shore. 

The  full  amount  of  the  estimate,  $17,000,  has  been  appropriated, 
and  no  further  funds  are  asked  for. 

The  amount  expended  to  June  30, 1905,  is  $16,634.61. 

Some  shore  protection  on  Barrows  Island  was  constructed  during 
the  year. 

July  1,  1904,  balance  unexpended $1.!K>4.  3."> 

June  .30,  1005,  amount  exjiended  during  fiscal  year 1,508.  Wi 

July  1,  1905,  balance  unexpended 305.39 

(See  Appendix  Y  7.) 

BESBRVOIBS  AT  HEADWATERS  OF  MISSISSIPPI  KIVRR;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MINNEAPOLIS. 
MINN.;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER:  OF  WARROAI)  HARBOR  AND  RIVER,  MIN- 
NESOTA, AND  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
NORTH  DAKOTA. 

This  district  was  in  the  charge  of  Maj.  George  McC.  Derby,  Corps 
of  Engineers.  Division  engineer,  Col.  O.  H.  Ern.st,  Corps  of  Engi- 
neers, until  April  5,  1905,  and  Lieut.  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  since  that  date. 
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1.  Mississippi  River  between  St.  Paul  and  Minnea polity,  Minn. — 
This  stretch  of  river  may  be  divided  into  three  scction.s — lower,  mid- 
dle, and  upper.  The  lower  section,  extending  from  the  Chicago,  St. 
Paul,  Minneapolis  and  Omaha  Railroad  bridge  in  St.  Paul  to  the  old 
mouth  of  the  Minnesota  River,  is  navigable,  in  its  natural  condition 
and  during  low  water,  for  boats  drawmg  3  feet  of  water.  Its  fur- 
ther improvement  is  not  now  required.  The  middle  section,  old 
mouth  of  the  Minnesota  River  to  Minnehaha  Creek,  has  a  swift  cur- 
rent and  a  narrow  channel  of  about  2^  feet  depth.  It  is  possible  for 
the  smaller  boats  to  navigate  it,  but  upstream  freighting  upon  it  is 
impracticable.  No  provision  has  been  made  for  the  improvement  of 
this  section.  The  upper  section,  Minnehaha  Creek  to  Washington 
Avenue  Bride,  in  Minneapolis,  is  a  succession  of  shallow  rapids  sep- 
arated by  deeper  pools.  The  ruling  low-water  depth  is  about  2  feet, 
but  the  swift  current  precludes  in  low  stages  the  upstream  passage  of 
boats  drawing  more  than  12  to  15  inches.  The  risks  run  and  the 
expenditure  of  power  required  to  navigate  this  section  have  effectually 
prevented  its  use  even  by  small-draft  Doat.s. 

The  project  for  the  improvement  of  the  upper  section,  submitted 
March  1, 1894,  called  for  the  construction  of  two  dams,  with  locks  of 
the  same  dimensions  as  those  of  the  Des  Moines  Rapids  Canal  and 
with  5  feet  on  the  lower  miter  sills  at  low  water.  The  project  was 
approved  by  Congress  and  construction  work  inaugurated  by  the 
river  and  harbor  act  of  August  18,  1894,  which  provided  for  com- 
mencing the  construction  of  Lock  and  Dam  No.  2,  located  near  Meek- 
ers  Island.  The  river  and  harbor  act  approved  March  3, 1890,  author- 
ized the  completion  of  Lock  and  Dam  No.  2,  together  with  Lock  and 
Dam  No.  1,  under  continuing  contracts  or  otherwise,  at  a  total  cost 
for  both  locks  and  dams  of  $1,166,457.  An  increase  in  the  limit  of 
cost  to  $1,466,000  was  authorized  by  the  river  and  harbor  act  ap- 
proved March  3, 1905. 

The  amount  expended  to  June  30,  1905,  was  $813,303.59. 

During  the  past  year  the  upper  lock  and  dam.  No.  2,  were  com- 
pleted. In  September  a  deep  scour  was  discovered  below  the  sluices 
at  the  west  end  of  the  dam,  which  necessitated  heavy  riprapping  to 
protect  the  structure.  On  April  4  the  lock  was  opened  to  the  passage 
of  water,  as  on  former  occasions,  for  the  purpose  of  clearing  the  chan- 
nel of  obstructions  at  the  lower  entrance  to  the  lock.  During  the 
operation  the  lock  floor  was  injured,  and  must  be  repaired  before  Doats 
<^an  be  locked  through.  The  repairs  would  have  been  made  at  once 
but  for  the  prevailing  high  water,  which  has  continued  to  date.  The 
stage  of  water  throughout  the  open  season  of  the  past  fiscal  vear  has 
been  high  and  has  very  materially  retarded  the  progress  of  the  work, 
particufcijly  at  Lock  No.  1.  At  the  latter  place  the  lock  cofferdam  was 
completed,  necessary  buildings  erected,  cableway  towers  commenced, 
and  pumping  plant  and  steam  derrick  installed,  preparatory  to  com- 
mencing excavation  early  in  season  of  1905,  but  the  high  stage  of 
water  has  limited  excavation  work  to  ten  days  only. 

But  little  effect  upon  the  navigable  channel  can  result  until  both 
locks  and  dams  are  completed.  The  usual  variation  of  water  surface 
at  Lock  No.  1  is  7  feet  and  the  maximum  16  feet. 

The  head  of  navigation  for  large  boats  is  now  the  old  mouth  of  the 
Minnesota  River,  2.6  miles  above  the  Chicago,  St.  Paul,  Minneapolis 
and  Omaha  Railway  brid^  at  St.  Paul.     Freight  boats  and  raft  boats 
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can  and  do  navigate  this  portion.  The  reach  from  the  old  mouth  of 
the  Minnesota  River  to  Minnehaha  Creek,  a  distance  of  3.4  miles,  is 
available  for  light-draft  excursion  boats  and  is  regularly  used  by 
them. 

The  full  amount  required  to  build  the  two  locks  and  dams  has  now 
been  made  available.  During  the  ensuing  year  it  is  proposed  to  put 
Lock  No.  2  in  operation  and  continue  construction  of  Lkhx  No.  1.  At 
the  present  time  the  principal  commerce  is  the  passage  of  logs.  Dur- 
ing the  calendar  year  1904,  124,000,000  feet  B.  M.  of  logs,  approxi- 
mately 434,000  tons,  with  an  estimated  value  of  $1,2.50,000,  was 
floated  loose  on  the  upper  and  middle  sections  and  towed  in  raits  by 
steamboats  over  the  lower  section.  The  excursion  business  on  the 
lower  and  middle  sections  amounts  to  about  $15,000  per  annum. 

The  construction  of  the  two  locks  and  dams  will  develop  a  passen- 
ger traffic  between  St.  Paul  and  Minneapolis,  and  it  is  expected  to 
reduce  the  freight  rate  on  flour  and  grain  shipped  from  Minneapolis. 

July  1,  1904.  bnlnnce  unexpended $457,039.78 

June  30,  190,5,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    103, 886. 37 

July  1,  1905,  balance  unexpended 353.  liW.41 

July  1,  1905,  outstanding  liabilities 20,  752.  63 


July  1,  1905,  balance  available 332.400.78 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2,  550.  85 

Amount  (estimated)  required  for  completion  of  existing  projet^t 299,  54.S.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 299,54.3.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  Z  1.) 

'2.  Reservoirs  at  headwaters  of  Mississippi  River,  and  Mississippi 
Rioer  between  Brainerd  and  Grand  Rapids,  Minn. — The  project 
adopted  January,  1880,  called  for  the  con.struction  of  41  reservoirs  in 
Minnesota  and  Wisconsin. 

The  object  of  these  reservoirs  is  to  collect  surplus  water,  principally 
from  precipitation  of  winter,  spring,  and  early  summer,  to  he  system- 
atically released  during  the  low-water  season  so  as  to  benefit  naviga- 
tion on  the  Mississippi  River  below. 

Dams  have  been  constructed  as  follows:  At  Lake  Winnibigoshish, 
Leech  Lake,  Pokegama  Falls,  Pine  River,  and  Sandy  Lake. 

The  total  amount  expended  at  the  close  of  the  fiscal  year  ending 
June  30,  190.5,  was  $1,307,802.97.  These  expenditures  cover  cost  of 
construction  of  five  dams  and  their  operating  machinery ;  the  recon- 
struction of  the  dams  at  Lake  Winnibigoshish,  Leech  Lake,  and 
Pokegama  Falls ;  work  on  reconstruction  of  Pine  River  dam,  now  well 
under  way;  superintendence  and  contingencies;  certain  awards  for 
damages ;  purchase  of  lands  and  flowage  easements ;  repairs  and  par- 
tial renewals;  operating  the  dams  up  to  February  1,  1895;  and  the 
removal  of  overhanging  trees,  snags,  and  other  obstructions'  to  navi- 
gation on  the  Mississippi  River  between  Grand  Rapids  and  Brainerd, 
Minn. 
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The  expenditure  has  resulted  in  benefit  during  the  low-water  season 
to  the  navigable  portions  of  the  Mississippi  River  from  Cass  Lake, 
Minn.,  to  Lake  Pepin  and  below,  and  incidentally  in  the  mitigation  of 
the  floods  in  the  river  above  St.  Paul. 

Reasons  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  page  1681  et  seq.,  for  limiting  the  system  at  that  time  to  the 
reservoirs  then  actually  constructed.  The  project  for  the  construc- 
tion of  a  sixlh  reservoir  at  Gull  Lake,  Minnesota,  is  still  in  abeyance, 
the  United  States  holding  a  flowage  right  for  this  reservoir  over  about 
15,000. acres. 

The  project  at  present  is  to  replace  the  present  timber  structures, 
which  are  annually  becoming  more  and  more  decayed,  by  permanent 
dams  of  concrete  or  ma.sonry ;  to  define  by  proper  surveys  the  areas 
which  are  occupied  for  flowage  or  other  purposes  in  the  construction 
and  operation  of  the  reservoirs,  and  to  acquire  by  purchase  necessary 
rights  not  yet  obtained  over  such  areas.  The  project  also  includes 
the  improvement  of  the  Mississippi  River  between  Brainerd  and 
Grand  Rapids,  Minn.,  by  the  removal  of  snags  and  other  obstructions. 

For  original  plans  and  surveys,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1870,  page  285;  1875,  page  441;  1879,  page  1206; 
1881,  pages  1761  and  2748 ;  1882,  page  1830 ;  1885,  page  1749.  Report 
of  Board  of  1880,  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
page  1763.  Modifications,  Annual  Report  of  the  Chief  of  Engineers 
for  1883,  page  1472.  Effects  on  low-water  stages,  Annual  Reports  of 
the  Chief  of  Engineers  for  1886,  page  1503;  1887,  page  1669.  Board 
of  1887  disapproved  extension  to  St.  Croix,  Chippewa,  and  Wisconsin 
rivers.  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  1680, 
Description  of  dams,  1881,  page  1763;  1883,  page  1456;  1887,  page 
1667;  1901,  page  2313.  History,  1892,  page  1824;  1901,  page  2309. 
For  regulations  prescribed  by  the  Secretary  of  War  for  operating, 
see  page  1830,  report  for  1896.  Crevasse,  Pine  River  reservoir,  pa^ 
1844,  report  for  1896,  and  page  1813,  report  for  1897.  Second  cut  m 
natural  embankment,  Pine  Kiver  reservoir,  page  2184,  report  for  1899. 
Description  of  Lake  Winnibigoshish  dam  as  reconstructed,  page  2313, 
report  for  1901. 

Before  work  was  commenced  on  the  Mississippi  River  between 
Brainerd  and  Grand  Rapids,  Minn.,  the  channel  was  seriously  ob- 
structed by  snags  and  sunken  Jogs,  and  the  banks  were  covered  with 
overhanging  trees  and  bushes,  making  steamboat  navigation  both 
difScult  and  dangerous.  The  work  done  during  the  past  two  years 
has  resulted  in  a  greatly  improved  channel  and  a  steamboat  now 
makes  regular  trips  between  Aitkin  and  Grand  Rapids. 

The  maximum  draft  that  can  be  carried  at  low  water  depends  vmon 
the  amount  of  water  that  is  being  released  from  the  reservoirs.  This 
amount  taries  with  the  requirements  of  navigation,  but  a  depth  of  4 
feet  could  readily  be  maintained  throughout  the  low-water  season  if 
it  were  necessary.  The  usual  variation  in  the  level  of  the  water 
surface  is  about  10  feet.  Cass  Lake,  Minn.,  is  the  head  of  navigation 
on  the  river,  though  it  is  interrupted  by  danis  without  locks  at  Min- 
neapolis and  several  points  above.  There  are  no  such  obstructions 
between  Brainerd  and  Grand  Rapids,  a  distance  of  190  miles. 

ERO  1906  M 2S 
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There  is  at  present  only  one  steamboat  operating  on  the  Mississippi 
River  between  Brainerd  and  Grand  Rapids.  During  the  year  it  car- 
ried about  1,300  passengers  and  about  2,000  tons  of  general  merchan- 
dise, valued  at  $101,000.  About  491,000,000  feet  B.  M.  of  logs— «bout 
1,715,000  tons — ^was  floated  down  the  river,  their  value  being  about 
$4,500,000. 

There  are  no  railroads  paralleling  the  river  on  this  stretch  of  190 
miles;  settlers  are  mainly  dependent  upon  the  river  as* a  means  of 
transportation  or  are  compelled  to  haul  long  distances  by  team. 

The  navigation  interests  most  particularly  benefited  by  the  reser- 
voir ^stem,  in  addition  to  the  above,  are  the  steamboats  operating  on 
the  Mississippi  River  from  St.  Paul  down.  *  Without  the  reservoirs 
the  gauge  at  St.  Paul  is  liable  to  fall  to  zero,  as  it  did  in  1896,  but 
under  the  existing  system  it  can  readily  be  kept  from  falling  below  3 
feet,  a  very  substantial  benefit  to  navigation. 

July  1,  1904,  balance  unexpended $80,078.55 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  160, 000. 00 
Miscellaneous  receipts • 34. 00 

240, 112. 55 
Junfe  30,  1905,  amount  expendetl  during  fi.scal  year,  for  works  of  Im- 
provement       22, 381. 52 

July  1,  lOOf),  balance  unexpended 217,731.03 

JuJy  1,  1905,  outstanding  liabilities 4,202.70 

July  1,  1905,  balance  available 213,468.33 

July  1, 1905,  amount  covered  by  uncompleted  contracts  (estimated).      1,000.00 
(See  Appendix  Z  2.) 

3.  Operatinq  and  care  of  reservoirs  at  headwaters  of  Mississippi 
River. — The  river  and  harbor  act  of  August  18,  1894,  made  applica- 
ble to  the  reservoirs  at  headwaters  of  Missis.sippi  River,  "  so  far  as 
concerns  their  care,  preservation,  and  maintenance,"  the  provisions  of 
the  general  appropriation  for  "  Operating  and  care  of  canals  and 
other  works  of  navigation,  indefinite,"  contained  in  section  4  of  the 
river  and  harbor  act  of  July  5,  1884.  The  first  allotment  was  made 
January  25,  1895,  and  the  expenses  from  February  1,  1895,  have  been 
paid  from  the  indefinite  appropriation. 

Amount  expended  to  .Tune  30,  1905 ?l&4.01&5t 

Amount  expende<l  during  the  past  year 12,  855.  57 

Lake  Winnibigoshish,  Leech  Lake,  Pokegama  Falls,  and  Sandy 
Lake  reservoirs  have  been  operated  during  the  entire  year.  Pine 
River  reservoir  was  also  operated  until  April,  1905,  when  it  was  put 
out  of  use  pending  the  rebuilding  of  the  dam.  During  the  year 
necessary  repairs  of  a  minor  nature  were  made  to  the  various  dam 
tenders'  quarters  and  to  the  telephone  lines  between  Lake  Winnibi- 
goshish and  Leech  Lake  dams  and  Bena,  Minn.,  and  between  Sandy 
Lake  dam  and  McGregor,  Minn. 

The  reservoir  system  was  built  by  the  Government  primarily  for 
the  benefit  of  navigation  in  the  Mississippi  River  and  incidentally  to 
mitigate  its  floods.  The  system  is  operated  by  impounding  the  waters 
in  excess  of  the  natural  low-water  flow  at  times  when  this  excess  is 
not  needed  by  navigation,  and  releasing  during  the  low-water  season 
of  navigation  such  a  volume  of  water  as  will  maintain  the  gauge  at 
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St.  Paul  at  a  constant  height  as  much  above  low  water  as  the  availa- 
ble water  in  storage  will  permit.  Without  the  addition  of  stored 
waters  from  the  reservoir  system  the  river  at  St.  Paul  is  liable  to 
fall  to  a  stage  of  0.2  foot,  as  happened  in  July  and  August,  1894, 
or  to  zero,  as  happened  in  April,  1896,  whereas  with  judicious  and 
economical  use  or  the  reservoir  waters  it  is  quite  practicable  to  keep 
the  gauge  at  St.  Paul  from  ever  falling  below  3  feet.  This  is  a  very 
substantial  benefit  to  navigation.  On  the  424  miles  of  river  above 
St.  Paul,  where  the  stream  is  smaller,  a  still  greater  effect  can  be 
obtained.  • 

The  effect  of  the  reservoirs  in  mitigating  the  floods  of  the  upper 
Mississippi  is  equally  pronounced.  A  flood  stage  existed  this  season 
from  Sandy  River  to  Aitkin,  Minn.,  and  below,  from  May  20  to  July 
1,  during  which  period  there  was  impounded  and  held  back  in  the 
reservoirs  over  16,000,000,000  cubic  feet  of  w^ater,  the  flood  waters  of  a 
drainage  basin  of  3,265  square  miles.  This  volume  of  water  stored 
and  held  back  from  the  floods  below  is  sufficient  to  maintain  a  steady 
stream'  of  4,630  cubic  feet  per  second  throughout  the  period  named, 
while  the  discharge  of  the  Mississippi  at  the  mouth  or  Sandv  River 
at  a  bank-full  stage  is  only  about  4,000  cubic  feet  per  second^.  Had 
it  not  been  for  the  holding  back  of  this  water  in  tne  reservoirs,  the 
flood  height  between  Sandy  River  and  Aitkin  would  have  been  sev- 
eral feet  nigher  than  it  was. 

Lake  Winnibigoshish  reservoir  was  full  at  the  end  of  the  year, 
while  Leech  Lake  reservoir  was  little  more  than  half  full.  The  Ijeech 
Lake  reservoir  when  full  being  about  4  feet  below  the  level  of  Ijako 
Winnibigoshish  reservoir,  a  channel  between  the  two  would  have 
made  it  possible  to  draw  off  the  surplus  water  from  Lake  Winnibi- 
gjoshish,  storing  it  in  Leech  Lake,  and  relieving  further  the  flood 
situation  both  at  Cass  Lake  and  in  the  Mississippi  Eiver  below.  Such 
a  channel  could  be  constructed  at  small  expense. 

There  is,  however,  much  local  opposition  to  the  reservoir  system  in 
northern  Minnesota,  due  primarily  to  the  fact  that  much  land  is  nec- 
essarily overflowed  around  the  edges  of  the  reservoirs,  the  country 
being  rather  flat;  and  while  the  flovvage  rights  on  these  lands  were 
in  nearly  all  cases  secured  by  the  United  States  many  years  ago, 
some  of  the  present  owners,  generally  large  dealers  in  real  estate, 
would  like  the  reservoirs  abandoned  m  order  that  these  lands  may 
revert  to  them  free  from  the  incumbrance  caused  by  the  Govern- 
ment's flowage  right.  W^hile  most  of  this  land  is  swamp  or  exceed- 
inMy  poor  sandy  soil,  its  speculative  value  is  considerable. 

For  capacities  of  reservoirs,  maps  of  region,  and  comparison  of 
rainfall  and  run-off,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1896,  page  1841.  For  break  in  Pine  River  reservoir,  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1844,  and  for  1897, 
page  2144.  For  diagram  showing  how  much  water  had  been  stored 
each  year  in  each  reservoir,  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1900,  Part  4,  page  2798. 

(See  Appendix  Z  3.) 

4.  St.  Croix  River,  Wisconsin  and  Minnesota. — Before  the  improve- 
ment was  begun,  the  low-water  depth  in  the  channel  above  Lake  St. 
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Croix  was  but  2  feet  on  many  of  the  bars.     In  Lake  St.  Croix  the 
channel  over  the  Hudson  and  Catfish  bars  was  narrow  and  tortuous. 

The  project  adopted  in  1875,  and  amended  as  to  cost  in  1882  and  • 
1889,  contemplates  removal  of  snae^s,  bowlders,  bars,  etc.,  and  the 
contraction  oi  the  low-water  channel  from  Taylors  Falls  to  the  head 
of  Lake  St.  Croix,  and  widening  and  straightening  the  channel  where 
it  is  narrow  and  tortuous  in  Lake  St.  Croix  by  dredging  and  contrac- 
tion works.  The  improvement  of  the  harl)or  and  water  front  of 
Stillwater,  Minn.,  was  added  by  the  river  and  harbor  act  of  June  3, 
1896.  « 

The  object  of  the  improvement  is  to  furnish  an  open  channel  3  feet 
deep  from  Taylors  Falls  to  the  confluence  wjA  the  Missis-sippi  River, 
52.3  miles,  and  to  better  the  harbor  facilmes  at  Stillwater.  The 
last  estimate  placed  the  cost  at  $136,700.  ^'^ 

In  a  rej[)ort  upon  a  preliminary  examination  and  survey  of  the  river 
from  Taylors  Falls  to  Stillwater,  submitted  in  1899,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers.  forJ90ft,  page  2836,  a 
project  was  recommended  for  the  annual  expeirdaure  of  $1,000  "  to 
Keep  the  river  in  as  good  order  as  is  needed  for  the  small  steamboat 
traffic  which  now  exists  or  is  likely  to  exist  in  the  future."  This 
amount  has  been  found  insufficient,  and  the  district  officer  recom- 
mends that  the  project  be  amended  so  as  to  provide  for  an  annual  ex- 
penditure of  $3,600,  which  he  considers  necessary  to  maintain  a 
sufficient  channel  and  keep  the  plant  in  proper  condition. 

The  amount  expended  to  June  30, 1905,  was  $139,971.46. 

Taylors  Falls,  about  52  miles  from  its  mouth,  is  the  head  of  naviga- 
tion on  this  stream,  and  the  entire  reach  is  navigable.  The  usual 
variation  of  level  of  water  surface  is  about  6  feet.  The  maximum 
draft  that  could  be  carried  June  30,  1905,  at  low  water  was  3  feet 
at  and  below  Stillwater,  and  2J  feet  above  Stillwater.  The  tonnage 
passing  over  the  river  is  approximately  600,000  tons  per  annum  in 
tows  of  lumber  and  log  rafts.  A  few  steamboats  made  several  irregu- 
lar trips  to  Taylors  I"  alls  during  the  season,  but  regular  trips  could 
not  be  made  owing  to  the  large  number  of  loose  logs  running  in  the 
river. 

During  the  season  of  1904  the  running  of  logs  and  the  flow  of 
water  were  so  controlled  by  the  lumbermen  that  the  ojieration  of 
steamboats  between  Taylors  Falls  and  Stillwater,  Minn.,  was  not 
practicable.  The  handling  of  over  500,000  tons  of  loose  logs  on  this 
.small  stream  utilizes  its  channel  to  its  full  capacity.  There  are  4 
steamboats  engaged  in  pas.senger  excOrsion  bu.siness  at  Stillwater 
and  30  engaged  m  handling  loose  logs  and  rafting  them  to  points 
below. 

There  being  practically  no  funds  available,  no  work  was  done 
during  the  year  until  after  the  paasage  of  the  river  and  harbor  act 
of  March  3, 1905,  when  the  dredge  fleet  was  put  in  repair.  Owing  to 
the  high  stage  of  water  in  the  St.  Croix  and  Minnesota  rivers,  no 
dredging  had  been  begun  at  the  close  of  the  fiscal  year. 
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July  1, 1904,  balance  unexpended $1, 056. 48 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      4, 000. 00 

5, 050. 48 
June  30,  1905,  amount  expended  during  fiscal  year,  tor  maintenance 
of  Improvement 1,  662.  94 

July  1,  1905,  balance  unexpended 3,393.54 

July  1,  1905,  outstanding  liabilities ._  51.00 

July  1,  1905,  balance  available 3,342.54 

(See  Appendix  Z  4.) 

5.  Minnesota  River,  Minnesota. — For  project  and  history,  see  pages 
1725-1727,  Annual  Report  for  1894,  and  page  2200,  Annual  Report 
for  1899.  Since  1893  work  has  been  confined  to  the  improvement  and 
maintenance  of  channel  at  mouth  of  river. 

The  existing  project  provides  for  dredging  at  the  outlet  of  the 
river.  It  is  estimated  that  the  sum  of  $1,400  will  be  required  annually 
for  the  maintenance  of  the  dredged  channel.  Page  1542,  Annual 
Report  for  1903,  gives  reasons  why  this  dredging  should  be  done 
annually  in  connection  with  that  on  the  St.  Croix  River. 

The  amount  expended  upon  all  projects  to  June  30,  1905,  was 
$132,618.12,  of  which  sum  $983.64  was  expended  in  1899-1900  and 
1902  in  dredging  as  above. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  low 
water  was  about  18  inches,  the  bar  at  the  outlet  of  the  river  not  having 
been  dredged  since  1902.  From  Little  Rapids,  Minn.,  to  the  mouth, 
a  distance  of  about  37  miles,  is  at  present  the' limit  of  navigation 
on  this  stream.  The  usual  variation  m  level  of  water  surface  is  about 
7^  feet. 

Until  a  constant  and  sufficient  low-water  depth  is  assured,  which 
can  only  be  by  such  regularity  in  the  appropriations  as  will  permit 
annual  dredging  at  the  outlet,  this  stream  can  have  no  effect  on 
freight  rates. 

On  the  subsidSnce  of  the  spring  high  water  in  1903  a  break  was 
discovered  at  the  west  end  of  the  dam  at  old  mouth  of  river.  The 
break  extended  about  20  feet  from  shore  and  to  a  depth  of  about  6 
feet  below  the  top  of  the  dam.  There  being  no  funds  available  no 
repairs  were  made.  Regular  examinations  have  been  continued,  and 
up  to  this  time  the  drfmage  does  not  seem  to  have  greatly  increased. 
The  dam  will  be  repaired  as  soon  as  practicable,  the  necessary  funds 
being  now  available. 

No  commerce  exists  on  this  stream  except  that  of  small  pleasure 
launches  and  occasional  excursion  steamers,  the  river  not  having  been 
maintained  in  such  condition  as  to  make  other  commerce  possible. 

Owing  to  the  limited  amount  of  funds  available,  no  work  was  done 
during  the  year  until  after  the  passage  of  the  river  and  harbor  act 
of  March  3,  1905,  when  the  dredging  plant  used  on  this  stream  and 
the  St.  Croix  was  put  in  repair  preparatory  to  resuming  dredging 
operations.   Part  of  the  expense  was  paid  from  each  appropriation. 
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July  1,  1904,  balance  unexpended $13.20 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000. 00 

3, 013. 20 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 131. 32 

July  1,  1005,  balance  unexpended . 2,881.88 

July  1,  1905,  outstanding  liabilities 180.41 

July  1,  1905,  balance  available 2.701.47 

(See  Appendix  Z  5.) 

6.  Red  River  of  the  North,  Minnesota  and  North  Dakota. — When 
the  improvement  of  this  river  began,  the  navigation  of  the  reach 
from  Breekenridge  to  Moorhead,  97  miles,  was  difficult  at  all  stages 
and  impos.sible  at  low  water.  The  second  reach,  from  Moorhead  to 
Grand  Forks,  155  miles,  had  a  ruling  depth  at  low  water  of  1.5  feet. 
The  third  reach,  from  Grand  Forks  to  the  boundary  line  of  the 
United  States,  143.6  miles,  had  a  ruling  low-water  depth  of  2  feet. 
The  low-water  navigation  of  Red  Lake  River  was  obstructed  by 
bowlders  between  Thief  River  Falls  and  High  Landing,  a  distance 
of  35  miles,  and  by  a  bad  bar  at  the  outlet  of  Red  Lake. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on 
the  Red  River  of  the  North  from  Breekenridge  to  the  northern 
boundary  line,  395.5  miles,  as  follows : 

1.  Breekenridge  to  Moorbend  (97  miles),  a  channel  capable  of  being  navi- 
gated during  the  high  and  medium  stages  of  water. 

2.  Moorhead  to  Grand  Forks  (155  miles),  a  channel  50  feet  wide  and  3  feet 
deep  at  low  water. 

3.  Grand  Forks  to  the  northern  boundary  line  (143.5"  miles),  a  channel  60 
feet  wide  and  4  feet  deep  at  low  water. 

Also  to  provide  a  3-foot  open  channel  improvement  of  the  Red 
I^ake  River  and  Red  Lake  from  Thief  River  Falls  to  and  including 
Red  Lake,  a  total  distance  of  135  miles. 

The  original  estimated  cost  for  improvement  of-Red  River  of  the 
North  was  $364,598.17,  increased  in  1883  to  $398,598.17.  The  esti- 
mate was  revised  in  1887.  after  Congress  iiad  substituted  an  open- 
channel  improvement  for  lock  and  dam  at  Goose. Rapids,  and  placed 
at  $252,598.37.  An  increase  of  the  latter  e.stimate  was  authorized 
May  8,  1893,  to  $310,320.  Congress,  in  1890,  added  $5,000  to  the 
estimate  of  cost  by  attaching  the  improvement  of  Red  Lake  River 
to  the  project.  In  1899,  $4,000  of  the  $10,000  authorized  was  allotted 
to  Red  Lake  River,  so  tliat  the  present  estimate  of  cost  is  $319,320 
for  both  rivers  from  the  lieginning  of  operations.  Red  Lake  River 
has  been  under  improvement  as  part  of  the  Rod  River  of  the  North, 
in  accordance  with  the  river  and  harbor  act  of  June  3,  1896,  but 
owing  to  the  limited  amount  of  funds  available  nothing  has  been 
done,  except  to  care  for  the  plant,  since  1900.  Red  Lake  River 
formed  no  part  of  the  original  project  for  the  Red  River  of  the  North 
and  has  never  l)een  accurately  surveved.  No  properly  considered 
project  for  its  improvement  is  possible  without  such  a  survey,  and 
no  reliable  estimate  of  the  cost  of  the  improvement  exists.  Beyond 
clearing  the  river  of  bowlders  and  logs,  nothing  should  be  done  until 
a  survey  with  estimate  of  cost  is  available.  The  total  amount  ex- 
pended to  June  30,  1905,  including  work  on  Red  Lake  River,  was 
$314,196.78. 
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On  June  30,  1905,  the  object  of  the  improvement  had  not  been 
attained  on  the  first  division  of  the  Red  River  of  the  North,  which 
has  for  some  years  been  closed  against  all  navigation  by  highway 
bridges.  The  desired  results  have  been  obtained  on  all  but  13  miles 
of  the  second  division,  but  owing  to  shortage  of  funds,  which  has 

Prevented  sufficient  dredging  being  done,  the  navigable  depth  on  this 
ivision  is  now  only  2  feet  at  low  water.  On  the  third  division  the 
object  has  been  attained,  but  for  the  reason  given  above  the  navi- 
gable depth  is  now  only  3J  feet  at  low  water. 

On  Red  Lake  River  work  has  been  confined  to  the  removal  of 
snags,  bowlders,  and  similar  obstructions  from  the  channel.  Its  navi- 
gable depth  does  not  exceed  1^  feet  at  low  water. 

Belmont,  N.  Dak.,  about  35  miles  by  river  south  of  Grand  Forkji, 
may  be  considered  at  present  the  head  of  navigation  on  Red  River  of 
the  North,  as  above  this  point  the  river  is  obstructed  by  fixed  bridges, 
unauthorized  by  law.  The  distance  from  Belmont  to  the  interna- 
tional boundary  line  is  about  180  miles. 

Red  Lake  River  is  navigable  from  Thief  River  Falls,  Minn.,  to 
the  outlet  of  Red  Lake,  about  35  miles,  and  Red  Lake  is  also  naviga- 
ble. Below  Thief  River  Falls  the  river  is  not  navigable,  owing  to 
the  existence  of  numerous  rapids  and  several  dams. 

The  usual  variation  in  the  level  of  water  surface  of  Red  River  of 
the  North  is  about  25  feet,  with  a  maximum  difference  between  ex- 
treme high  and  low  water  of  49  feet.  On  Red  Lake  River  the  usual 
variation  is  about  3^  feet,  w^ith  a  maximum  of  6  feet. 

Navigation  on  the  Red  River  of  the  North  is  at  present  confined  to 
comparatively  short  reaches  north  and  south  of  Grand  Forks,  and 
consists  mainly  in  the  transportation  of  wheat  to  Grand  Forks  by  two 
steamboats  (100  and  50  tons,  respectively)  and  10  barges.  The  ton- 
nage during  the  years  1900-1904  was  as  follows : 

Tons. 

1900 20,000 

1901 20,000 

1902 20,086 

On  Red  Lake  River  one  steamer  carried  general  merchandise  and 
passengers  to  points  on  Red  Lake,  the  total  tonnage  in  1904  being 
about  600,  and  about  300  passengers  were  carried.  One  hundred  and 
fifteen  million  feet  B.  M.  of  logs  was  run  on  the  river  during  the 
year.  Three  steamboats  are  running  on  Red  Lake  towing  the  above 
115,000,000  feet  of  logs  to  the  head  of  Red  Lake  River. 

For  physical  characteristics,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1874,  page  295;  1875,  page  370;  1878,  page  730;  1879, 
page  1192.  For  plans  of  improvements,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1874,  page  297;  1879,  page  1191;  1881,  page 
1757.  For  revisions  of  projects,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1883,  page  1450;  1887,  page  1712.  For  description  of 
large  landslide  caused  by  Northern  Pacific  Railroad  embankment, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  1831. 

The  work  during  the  year  has  been  confined  to  the  care  of  boats 
and  property  at  Grand  Forks,  N.  Dak.,  and  at  Thief  River  Falls, 
Minn.,  there  having  been  no  funds  available  for  operating  the  plant. 
Since  the  passage  of  the  act  of  March  3,  1905,  materials  have  been 
assembled  and  the  plant  will  be  put  in  repair  and  made  ready  for 


Tons. 

1903 28,3.")3 

1904 19. 295 
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use  as  soon  as  possible,  so  that  dredging  in  the  vicinity  of  Grand 
Forks  may  be  resumed  when  the  river  falls  sufficiently. 

There  not  being  sufficient  funds  to  permit  the  necessary  repairs  of 
the  derrick  fleet  and  to  continue  work  on  Red  Lake  River,  the  boats 
at  Thief  River  Falls  were  sold  under  authority  of  the  Secretary  of 
War  and  the  removable  property  transferred  to  Grand  Forks. 

July  1,  1904,  balance  unexpended |1, 865.  32 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  9, 000.  00 
Proceeds  of  sale  of  boats 70.00 

10, 935. 32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 1,439. 10 

July  1,  1905,  balance  unexpended 9, 49C.  22 

July  1,  1905,  outstanding  liabilities 680.  75 

July  1,  1905,  balance  available 8,815.47 

(See  Appendix  Z  6.) 

7.  Warroad  Harbor  and  Warroad  River,  Minnesota. — The  river 
and  harbor  act  approved  March  3, 1899,  as  amended  by  the  emergency 
river  and  harbor  act  approved  June  6,  1900,  appropriated  $3,000,  or 
so  much  thereof  as  might  be  necessary,  for  improvmg  the  mouth  of 
Warroad  River,  Minnesota.  Under  this  appropriation  no  work  was 
undertaken  beyond  making  surveys,  the  balance  of  funds  available 
having  been  held  subject  to  action  by  Congress  upon  a  preliminary 
report,  plan,  and  estimate  submitted  June  6,  1900,  and  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  2356. 
The  estimate  was  $45,000  for  a  dredging  plant  and  two  years'  expenses 
of  running  the  dredge.    The  river  and  harbor  act  approved  Jime  13, 

1902,  appropriated  $45,000  for  carrying  on  the  work  as  indicated. 
The  House  Committee  on  Rivers  and  Harbors,  by  resolution,  referred 
this  project  to  the  Board  of  Engineers  for  Rivers  and  Harbors,  estab- 
lish^ under  section  3  of  the  river  and  harbor  act  of  June  13,  1902, 
for  report  upon  the  desirability  of  continuing  the  same  or  any  modi- 
fication thereof.    The  report  of  the  Board  was  made  December  22, 

1903,  and  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  pages  2253  et  seq. 

The  existing  project  is  definitely  specified  by  the  river  and  harbor 
act  approved  March  3,  1905,  which  appropriated  $35,000  for  "  Im- 
proving Warroad  Harbor,  Warroad  River,  Minnesota,  by  dredging 
a  channel  one  hundred  feet  wide  and  seven  feet  deep  from  the  inner 
end  of  the  channel  dredged  in  nineteen  hundred  and  four  to  the  boat 
landing  at  Warroad,  with  a  turning  channel  for  boats  at  the  inner 
harbor,  and  continuing  present  improvement." 

The  outlet  of  Warroad  River  is  the  only  natural  harbor  in  the 
United  States  on  the  Lake  of  the  Woods.  Before  dredging  was 
commenced  the  ruling  depth  of  water  on  the  bar  at  the  mouth  of  the 
river  was  about  3^  feet  and  on  the  outer  bar  5  feet.  From  the 
improvement  so  far  made  the  depth  of  water  in  both  places  has  been 
increased  to  7  feet. 

The  amount  expended  to  June  30, 1905,  was  $45,143.35. 

The  town  of  Warroad,  now  five  years  old,  has  a  population  of  about 
l,000j  and  the  adjacent  country  is  rapidly  filling  up  with  settlers. 
The  imports  of  Warroad  have  increased  from  254  tons  in  1900  to 
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3,300  tons  in  1905.    During  the  same  period  the  exports  increased 
from  1,215  tons  to  20,867  tons. 

There  are  now  upward  of  25  steamboats,  from  10  to  500  tons 
capacity,  navigating  Lake  of  the  Woods,  and  all  of  these  are  «ble  to 
enter  Warroad  Harbor  as  now  improved. 

July  1,  1904,  balance  unexpended $14, 106.  73 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    35, 000.  00 

49,  lOa  73 
June  30,  1905,  amoant  expended  during  fiscal  year,  for  works  of  Im- 
provement       11, 250. 08 

July  1,  1905,  balance  unexpended 37,856.65 

July  1,  1905,  outstanding  liabilities 779. 17 

July  1,  1905,  balance  available 37,077.48 

(See  Appendix  Z  7.) 

8.  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River,  Red  Lake  and 
Red  Lake  River,  Minnesota,  and  Big  Stone  Lake  and  Lake  Traverse, 
Minnesota  and  South  Dakota. — The  river  and  harbor  act  approved 
June  13,  1902,  provided  for  the  continuation  of  these  surveys,  which 
were  ordered  by  Congress  with  a  view  to  the  construction  of  reser- 
voirs for  the  improvement  of  the  navigation  of  Red  River  of  the 
North  and  Minnesota  River. 

Preliminary  reports  were  submitted  in  April,  1900,  and  are  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  2828- 
2836.  A  final  report  was  submitted  August  11,  1903,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2260 
et  seq. 

Amount  expended  on  all  projects  to  June  30,  1905,  $16,'^20.98. 

No  work  was  done  during  the  year,  operations  having  been  sus- 
pended May  15,  1904.  The  expenditures  during  the  year  were  for 
transportation  during  1903-4.'  It  is  proposed  to  reserve  the  available 
funds  for  the  purpose  of  making  hydrological  observations  during  the 
next  flood  affecting  these  localities. 

July  1,  1904,  balance  unexpended $9, 201.  50 

June  30,  1905,  amount  expended  during  fiscal  year 22.48 

July  1,  19(»,  balance  unexpended 9, 179.02 

(See  Appendix  Z  8.) 

9.  Gauging  Mississippi  River  at  or  near  St.  Paid,  Minn. — This 
work  is  provided  for  by  allotment  from  the  permanent  annual  ap- 
propriation of  $9,600  made  by  the  river  and  harbor  act  of  August 
11,  1888,  as  amended  by  section  9  of  the  river  and  harbor  act  of  tJune 
13, 1902,  for  the  purpose  of  securing  tlie  uninterrupted  gauging  of  the 
waters  of  the  Mississippi  River  and  its  tributaries.  No  gaugings  were 
made  until  the  fall  of  1899.  Since  then  gaugings  have  been  made  as 
frequently  as  the  funds  available  would  permit,  and  the  condition;-: 
justified  the  expenditure.  For  location  of  gauges,  see  map  facing 
page  1832,  Report  of  the  Chief  of  Engineers  for  1898. 

Tables  showing  relation  of  rainfall  to  run-off  in  the  Mississippi 
Valley  above  St.  Paul  are  printed  on  page  2169,  Report  of  the  Chief 
of  Engineers  for  1897.  The  slope  of  the  Mississippi  River  between 
Minneapolis  and  St.  Paul  is  shown  in  the  table  of  gauge  readings 
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given  on  pages  2823  et  seq.,  Report  of  the  Chief  of  Engineers  for  1900. 

Amount  expended  to  June  30,  1905,  $0,510.88. 

During  the  year  the  gauges  between  Lock  and  Dam  No.  2  and  the 
mouth  of  the  Minnesota  River  were  read  from  time  to  time,  as  re- 
quired. Further  operations  were  impracticable  on  account  of  the 
high  stage  of  the  river  throughout  the  year,  low-water  gaugings  only 
being  now  required. 

Amount  allotted  August  11, 19(H |500.  00 

June  30,  1905,  amount  expended  during  fiscal  year 192. 15 

July  1,  1905,  balance  unexpended,  returned  to  Treasury 307.85 

(See  Appendix  Z  9.) 

IMPROVEMENT  OP  THE  MISSOURI  RIVER,  AND  OF  OSAGE  AND 
GASCONADE  RIVERS,  MISSOURI. 

This  district  was  in  the  charge  of  Maj.  H.  M.  Chittenden,  Corje 
of  Engineers.  Division  engineer,  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, until  April  5,  1905,  and  Lieut.  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  since  that  date. 

1.  31  issou-ri Hirer. — {a)  Generalimprovement. — ^The Missouri  River 
has  been  navigated  by  steamboats  since  1819;  first  boat  to  Council 
Bluffs,  1819;  first  to  mouth  of  Yellowstone,  1832;  first  to  head  of 
navigation,  1859.  The  length  of  navigable  river  from  Fort  Benton 
to  mouth  is  2,285.8  miles.  Some  portions  of  the  river  above  the  Great 
Falls  are  also  navigable. 

No  project  for  the  improvement  of  the  river  as  a  whole  has  been 
adopted. 

Government  work  on  the  river  in  the  matter  of  removal  of  snags 
l)egan  as  early  as  1838  and  continued  thereafter,  under  annual  appro- 

S nations  (for  the  most  part  made  jointly  for  the  Ohio,  Mis.sissippi, 
Iis.souri,  and  sometimes  the  Arkansas  rivers) ,  with  occasional  inter- 
missions, for  the  next  forty  years.  Prior  to  1878  one  or  two  small 
appropriations  had  been  made  for  general  improvement,  but  it  w^as 
with  tne  act  of  June  18  of  the  latter  year  that  appropriations  began 
on  a  large  scale. 

The  work  prior  to  1884  was  carried  on  under  separate  districts. 
From  1884  to  1890  the  work  on  the  entire  river  was  under  the  Missouri 
River  Commission.  After  1890  that  portion  above  and  including 
Sioux  City,  Iowa,  was  under  a  separate  district  until  1902.  Since 
the  discontinuance  of  the  Missouri  River  Commission  the  works  on 
the  entire  river  have  been  consolidated  under  one  district.      •   / 

The  greater  part  of  the  work  on  the  portion  of  the  river  below 
Sioux  City  has  been  done  by  the  Missouri  River  Commission,  report- 
ing to  the  Chief  of  Engineers.  The  Commission  was  constituted  by 
act  of  Congress  of  July  5,  1884,  and  was  abolished  by  the  river  and 
harbor  act  of  June  13,  1902. 

On  the  portion  of  the  river  above  Sioux  City  the  work  has  been 
done  under  the  immediate  charge  of  oflScers  of  the  Corps  of  Engineers, 
except  during  the  period  from  1884  to  1890,  when  it  was  in  charge  or 
the  Missouri  River  Commission.  The  effort  of  the  Commission  in  its 
work  Iwlow  Sioux  City  was  to  accomplish  a  continuous,  progressive 
control  of  the  river,  contracting  it  where  neces-sarv,  giving  the  channel 
proper  direction,  and  securely  holding  it  in  place.     Work  in  this 
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direction  was  done  in  the  vicinity  of  Kansas  City  and  on  the' first 
reach  of  the  river,  which  extends  from  near  Jefferson  City  to  the 
mouth.  On  45  miles  of  this  reach  a  continuous  channel  of  not  less 
than  6  feet  in  depth  at  low  water  was  obtained  on  what  was  originally 
one  of  the  worst  parts  of  the  river,  in  the  vicinity  of  the  mouth  of  the 
Osage.  In  addition  to  forming  a  channel,  much  new  land  was  formed 
and  much  land  protected  from  destruction  by  the  river.  The  greater 
part  of  the  funds  appropriated  for  expenditure  under  the  direction  of 
the  Commission  was  not  applicable  to  the  comprehensive  plan  of 
improvement  adopted,  and  aoout  one-third  of  it  was  diverted  to  work 
at  separate  localities. 

A  condensed  description  of  the  works  on  the  river  executed  under 
the  supervision  of  the  Missouri  River  Commission  is  given  in  the 
Commission's  last  annual  report  (Annual  Report  of  the  Chief  of 
Engineers  for  1902,  Supplement) . 

On  the  upper  portion  of  the  river  the  work  originally  consisted 
mainly  in  improvmg  the  shoals  and  rapids  on  the  so-called  "  Rocky 
River  "  from  Fort  Benton  downstream  tor  150  miles.  In  recent  years 
it  has  largely  been  limited  to  channel  regulation  and  bank  protection 
at  the  following  points :  Bismarck,  N.  Dak. ;  Pierre,  Yankton,  and 
Elkpoint,  S.  DaK.,  and  Sioux  City,  Iowa.  Two  ice  harbors  have  been 
established,  one  at  Rockhaven,  N.  Dak.,  the  other  in  the  mouth  of  the 
Big  Sioux  River,  just  above  Sioux  City. 

Works  of  channel  regulation  have  also  been  built  in  the  Long  Pool, 
or  the  reach  of  the  river  from  the  crest  of  the  Great  Falls  to  Cascade, 
and  a  small  amount  of  open-river  work  in  the  steeper  stretch  from 
Cascade  to  Stubbs  Ferry. 

A  condensed  description  of  the  work  above  the  Great  Falls  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  pages 
385-386,  and  in  later  annual  reports;  and  of  the  work  on  the  river 
between  Fort  Benton  and  Sioux  City  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1902,  pages  382-385. 

A  complete  survey  of  the  river  has  also  been  made,  in  part  by  the 
Commission  and  in  part  by  officers  in  charge  of  the  districts  on  the 
upper  portions  of  the  river. 

In  addition  to  the  foregoing  work  a  fleet  of  snag  boats  has  been  in 
operation  clearing  the  channel  of  snags  and  other  obstructions  on  the 
jjortion  of  the  river  where  boats  have  been  running.  This  work  is 
considered  to  be  directly  beneficial  to  navigation. 

The  total  of  the  appropriations  for  the  river  from  the  mouth  to 
Sioux  City  since  the  organization  of  the  Commission  is  $7,575,000. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvements  of  the  upper  river,  beginning  with  the  act  of  Au- 
gust 14, 1876,  is  $1,963,851.46. 

The  total  expenditures  for  all  purposes  have  been  $9,674,340.98. 
The  result  of  these  expenditures  has  been  to  demonstrate  the  possi- 
bility of  regulating  the  river  in  such  manner  as  to  make  it  navigable 
for  a  channel  of  commerce ;  that  the  cost  of  such  regulation  would  be 
very  great,  and  that  no  permanent  good  to  navigation  can  be  accom- 
plished by  appropriations  for  specific  localities  not  so  connected  as  to 
form  part  of  the  systematicallv  improved  reaches.  The  result  of  the 
expenditures  at  separated  localities  has  been  beneficial  locally  by  pro- 
tecting the  banks  and  in  this  manner  preserving  private  property 
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from  the  ravages  of  the  river,  but  has  given  little,  if  any,  encourage- 
ment to  through  navigation. 

During  the  past  year  work  has  been  in  the  main  confined  to  repair 
work  and  snagging. 

The  river  rormerly  carried  an  active  commerce,  which  has  practi- 
cally been  entirely  diverted  to  other  channels. 

(6)  Snagging. — ^The  removal  of  snags  has  formed  a  part  of  the 
scheme  for  improving  both  the  lower  and  upper  river  since  the  work 
of  improvement  began.  As  snags  form  the  most  dangerous  obstacle 
to  navigation  on  this  stream,  their  removal  has  been  one  of  the  most 
efficacious  aids  to  its  navigation.  At  present  one  snag  boat  on  each 
division  of  the  river  regularly  operates  over  such  portions  as  are  used 
by  commercial  vessels.  The  river  had  been  kept  lairly  clear  of  snags 
until  the  occurrence  of  the  great  flood  of  1903  on  the  lower  river, 
which  brought  many  new  snags  to  light. 

The  work  of  the  past  fiscal  year  has  consisted  mainly  in  repair  work 
and  snagging  earned  on  with  small  remaining  balances  from  the 
appropriation  of  June  13,  1902,  and  allotments  from  the  appropria- 
tion of  April  28,  1904. 

The  river  and  harbor  act  of  March  3,  1905,  contained  the  following 
items  for  the  Missouri  River : 

Oeneral  improvement  by  maintenance  of  open-channel   work   and  by 
snaKKlng : 

Between  mouth  and  Sioux  City,  Iowa |90, 000 

Above  Sioux  City,  Iowa 75,000 

Work  at  designated  localities : 

At  Herman,  Mo 10,000 

At  St  Joseph,  Mo.  (on  condition  that  the  public  authorities  of  St 
Joseph  contribute  a  like  sum,  which  has  been  done) 50,000 

Projects  have  been  approved  for  the  expenditure  of  these  sums  and 
work  has  now  commenced,  but  has  not  yet  progressed  far  enough  for 
consideration  in  this  report. 

Amount  of  freight  carried  on  the  Uisgouri  River  from  mouth  to  SiouD  City,  Iowa. 


Calendar  year —  Tons. 

1897 391,029 

1898 319,793 

1809 263,114 

1900 277, 306 


Calendar  year—  Tons. 

1901 569.666 

1902 410,527 

19a*? 7.'50,  291 

1904 455,000 


Amount  of  freight  carried  on  the  Missouri  River  above  Sioux  City,  Iowa. 


Calendar  year —  Tons. 

1887 13,961 

1888 12,895 

1889 16,723 

1800 14,072 

1891 14,211 

1802 17,292 

1893 19,481 

1894 .'?7.036 

1885 21,264 


Calendar  year —  Tons. 

1896 10,368 

1897 17,105 

1898 26,896 

1899 23,041 

1900 27,179 

1901 37,340 

1902 .31,070 

1903 37,994 

1904 28,951 
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July  1,  1904,  balance  unexpended $98,694.16 

Amount  aijproprlated  by  river  and  harbor  act  approved  March  3, 1905-  225, 000. 00 

Amount  contributed  by  cltlzenn  of  St  Joseph,  Mo 50,000.00 

Amount  refunded  on  account  of  overpayment .  45 


373.  694.  Gl 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement - 93,541.43 


July  1,  1905,  balance  unexpended 280,153.18 

July  1,  1905,  outstanding  liabilities 42,630.40 


July  1,  1905,  balance  available 237,522.78 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

(See  Appendix  A  A  1.) 

£.  Osa^e  River,  Missouri. — ^A  history  of  the  work  of  improvement 
on  this  river  from  the  adoption  of  the  original  project  in  1S71  to  the 
end  of  the  fiscal  year  1900  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  4944. 

The  work  has  been  carried  oil  under  two'  projects — that  of  open- 
channel  improvement  by  the  construction  of  cross  and  wing  dams  in 
addition  to  dredging  and  removal  of  obstructions  to  navigation,  such 
as  snags,  etc.,  and  the  construction  of  a  lock  and  dam  7  miles  above 
the  mouth  of  the  river. 

The  removal  of  obstructions  under  the  first  project  contemplates 
only  temporary  relief.  The  obstructions  are  constantly  forming  anew, 
and  while  the  cross  and  wing  dams  have  a  degree  of  permanency,  they 
must  receive  frequent  repair  and  extension  to  keep  up  their  eiRciency. 
No  definite  time,  therefore,  can  be  fixed  for  its  completion  and  no  esti- 
mate made  of  its  ultimate  cost.  The  improvement  must  be  a  continuous 
one,  and  the  annual  estimates  must  depend  upon  conditions  as  they 
arise. 

The  amount  expended  by  the  General  Government  upon  both  proj- 
ects up  to  June  30, 1905,  is  $374,106.17. 

By  act  of  March  3,  1905,  the  sum  of  $80,000  was  appropriated  for 
continuing  improvement  of  the  Osage  River.  A  project  has  been 
approved  for  using  so  much  of  this  sum  and  balances  from  previous 
appropriations  as  are  necessary  for  the  completion  of  Lock  and  Dam 
No.  1.  Work  is  now  in  progress,  but  has  not  yet  progressed  beyond 
a  general  overhauling  of  plant  and  preparation  for  active  construction 
as  soon  as  the  summer  high  water  subsides. 

Amount  of  freight  carried  on  the  Osage  River. 


Calendar  year —  Tons. 

1895 76,706 

1896 72,393 

1897 71,247 

1898 84,286 

1889 76, 702 


Calendar  year —  Tons. 

1900 96,144 

1901 72,330 

1902 95,194 

1903 : 38,501 

1904 35,746 
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July  1,  1904,  balance  unexi)ended $15,040.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906. '  80, 000. 00 


95,040.96 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 6, 109.  68 


July  1,  1905,  balance  unexpended . 88,931.28 

July  1,  1905,  outstanding  liabilities 7,020.66 


July  1, 1905,  balance  available 81, 910. 62 

(See  Appendix  A  A  2.) 

3.  Gasconade  River,  Missouri. — ^The  project  for  the  improvement 
of  this  stream,  adopted  in  1880,  consisted  in  the  removal  of  snags  and 
logs  from  the  channel  and  of  leaning  timber  from  the  banks  of  the 
river  where  necessary,  and  the  construction  of  wing  dams  and  train- 
ing walls  to  concentrate  the  flow  of  water  upon  the  shoals  to  increase 
the  depth  over  them. 

From  the  nature  of  the  project,  wkich  contemplates  only  temporary 
relief  from  year  to  year  and  the  removal  of  obstructions  which  are 
constantly  forming  anew,  no  definite  time  can  be  fixed  for  its  com- 
pletion and  no  estimate  made  of  its  ultimate  cost.  The  improvement 
must  be  continuous,  and  the  annual  estimates  must  depend  upon 
conditions  as  they  arise. 

During  the  past  season  the  boating  channel  was  cleared  of  snags 
and  wreck  heaps  and  all  overhanging  trees  were  trimmed  or  felled. 

The  ainount  expended  under  the  project  to  June  30,  1905,  is 
$86,496.01. 

The  act  of  March  3,  1905,  appropriated  the  sum  of  $15,000  for 
continuing  improvement  of  this  river.  A  project  for  the  expendi- 
ture of  this  money  has  been  approved,  but  work  has  not  yet  begun. 

ATnoutit  of  freight  carried  on  the  Qasconadc  River. 


Calendar  year —  Tons. 

1895 47,  544 

1896 46,294 

1897 30,515 

1898 .'10,981 

1899 24,259 


Calendar  year —  Tons. 

1900 51,580 

1901 19,460 

1902 44,380 

1903 10,  788 

1904 14.791 


July  1,  1904,  balance  unexpended $1,914.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     15, 000. 00 


16, 914.  0« 
June  30,  1905,  amount  expended  during  fiscal  year,  for  m.alntenance 
of  improvement 1, 910.  07 


July  1,  1905,  balance  unexpended 15,003.99 

July  1,  1905,  outstanding  liabilities 812.02 

July  1,  1905,  balance  available 14,191.97 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

(See  Appendix  A  A  3.) 
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IMPROVEMENT    OF    CUMBERLAND    RIVER,    'WCNNESSEB    AND    KEN- 
TUCKY, AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

This  district  was  in  the  charge  of  Lieut.  Col.  Clinton  B.  Sears, 
Corps  of  Engineers,  until  August  10,  1904,  and  of  Maj.  H.  C.  New- 
comer, Corps  of  Engineers,  since  that  date.  Division  engineer. 
Col.  G.  J.  Lvdecker,  Corps  of  lingineers,  until  October  25,  1904,  and 
Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  =ince  that  date. 

1.  Obion  and  Forked  Deer  rivers,  Tennessee. — The  river  and  har- 
bor act  of  June  13,  1902,  authorized  the  conjunctive  improvement  of 
the  Obion  and  Forked  Deer  rivers. 

(a)  Obion  River. — ^This  stream  is  situated  in  northwestern  Ten- 
nessee. It  is  formed  by  the  junction  of  its  north  and  south  forks 
about  6  miles  northeast  of  Obion,  which  is  considered  the  head  of 
navigation,  and  it  flows  in  a  general  southwesterly  direction  about  75 
miles,  entering  the  Mississippi  River  some  5  miles  below  the  Missouri 
and  Arkansas  State  line.        . 

In  its  original  condition  the  obstructions  on  this  river  were  almost 
wholly  drift,  snags,  and  overhanging  trees,  which  made  navigation 
difficult  and  uncertain. 

The  original  project  was  based  on  a  survey  made  in  1891,  and  was 
adopted  by  the  river  and  harbor  act  of  July  13,  1892.  The  scope  of 
the  work  was  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  After  an  ex- 
penditure of  $15,795.01  this  project  was  modified  in  June,  1897,  to  one 
for  maintenance,  so  as  to  keep  the  river  free  from  such  obstructions 
as  would  prevent  navigation  at  medium  and  high  stages,  at  an  esti- 
mated annual  cost  of  $2,500. 

In  1903  the  annual  expenditure  reconmiended  for  maintenance  of 
the  Obion  and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250. 
(See  Annual  Report  for  1904,  p.  2351.)  Appropriations  for  mainte- 
nance were  made  in  the  river  and  harbor  acts  of  1899,  1902,  and  1905. 

Appropriations  and  allotments  aggregating  $27,700  have  been  made 
for  the  Obion  River,  of  which  $25,857.12  has  been  expended  to  June 
30,1905. 

The  expenditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
stages,  from  Obion,  Tenn.,  to  mouth  of  river. 

The  navigability  of  the  Obion  River  depends  largely  on  the  stage 
of  water  in  the  Mississippi. 

For  additional  details,  see  account  of  survey  in  Annual  Report  of 
1891,  p.  2292. 

(b)  Forked  Deer  River. — ^This  stream  is  formed  by  the  junction  of 
its  North  and  South  forks  about  8  miles  southeast  oi  Dyersburg,  and 
flows  thence  in  a  general  southwesterly  direction  about  21  miles, 
entering  the  Obion  River  about  3^  miles  from  the  Mississippi. 
Dyersburg  is  considered  the  head  of  navigation  on  the  North  Fork. 
Jackson,  Tenn.,  was  formerly  considered  the  head  of  navigation  on 
the  South  Fork,  but  in  recent  years  navigation  appears  to  have  been 
limited  to  the  lower  portion  of  this  stream. 

In  their  original  condition  the  main  stream  and  its  branches,  the 
North  Fork  and  South  Fork,  were  greatly  obstructed  by  snags,  drift, 
eta  The  original  project  may  be  said  to  have  been  adopted  by  the 
river  and  harbor  act  of  August  2, 1882,  and  was  based  on  a  report  of 
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an  examination  of  South  Fork,  dated  December  16,  1880.  This 
project  was  subsequently  modified  by  extension  to  include  the  North 
Fork  and  main  stream  until  appropriations  aggregating  $25,000  were 
made  and  expended.  The  operations  proposed  were  open-channel 
work,  by  which  it  was  sought  to  maintain  a  satisfactory  channel  all 
the  year  round.  This  project  was  set  aside  in  view  of  the  fact  that 
the  result  aimed  at  could  not  be  accomplished  by  said  method. 

The  present  project  for  maintenance,  based  on  the  provisions  of  the 
act  of  March  3, 1899,  provides  for  the  removal  of  surface  obstructions 
from  the  Forked  Deer  River  and  its  navigable  branches  (North  and 
South  forks) ,  at  an  estimated  annual  cost  of  $2,000  up  to  1903,  when 
the  annual  expenditure  recommended  for  maintenance  of  the  Obion 
and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250.  (See 
Annual  R«port  for  1904,  p.  2351.) 

Under  this  project  appropriations  and  allotments  aggregating 
$11,300  have  been  made,  of  which  $9,751.05  has  been  expended  to 
June  30, 1905. 

The  expenditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
stages.  The  navigability  of  the  Forked  Deer  River  depends  largely 
upon  the  stage  of  water  in  the  Mississippi. 

During  the  calendar  year  ending  December  31,  1904,  the  reported 
commerce  on  these  streams  amounted  to  60,286  tons,  having  an  esti- 
mated value  of  about  $627,108,  and  consisting  almost  wholly  of  timber 
products;  passengers  carried,  about  2,334. 

For  list  of  sundry  examinations  and  surveys  of  Forked  Deer  River 
and  navigable  branches,  see  Report  of  Chief  of  Engineers  for  1899, 
page  396.  For  report  of  latest  examination  of  Obion  and  Forked 
Deer  rivers,  see  Report  of  Chief  of  Engineers  for  1904,  page  2351 
et  seq. 

July  1, 1904,  balance  unexpended |662. 46 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000. 00 

3,662.46 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement . 270.63 

July  1, 1905,  balance  unexpended 3, 391. 83 

July  1,  1905,  outstanding  llabillOes 24. 60 

July  1,  1905,  balance  available -" 3,  367.  33 

(See  Appendix  B  B  1.) 

£.  Cumberland  River,  Tennessee  and  Kentucky. — The  Cumberland 
River  rises  in  eastern  Kentucky,  on  the  western  slope  of  the  Cumber- 
land Mountains ;  flows  in  a  tortuous  course  of  about  688  miles  through 
eastern  Kentucky,  middle  Tennessee,  and  western  Kentucky,  and  dis- 
charges into  the  Ohio  River  near  Smithland,  Ky.  From  Burnside, 
Ky.,  the  head  of  steamboat  navigation,  to  Smithland,  Ky.,  the  dis- 
tance is  618  miles  by  the  river,  203  miles  being  in  the  State  of  Ken- 
tucky and  315  miles  in  the  State  of  Tennessee. 

(a)  Below  Nashville  (193  miles)  .—From  1830  to  1840  the  legisla- 
tures of  Tennessee  and  Kentucky  made  several  appropriations  for  the 
improvement  of  the  navigation  of  the  Cumberland  River,  but  little 
benefit  to  the  general  condition  of  the  river  seems  to  have  been  accom- 
plished.   The  Cumberland  Navigation  Company  was  incorporated  by 
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the  State  of  Tennessee  in  1846  for  improving  the  "  navigation  of  the 
Cnmberland  River  below  the  town  of  NashvUle  by  means  of  a  system 
of  locks  and  dams,"  but  nothing  tangible  was  done  to  carry  out  the 
proposed  improvement. 

In  its  original  condition  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gravel,  and  sand  bars, 
snags,  and  other  surface  obstructions,  on  account  of  which  navigation 
was  rendered  very  uncertain. 

From  July  17, 1832,  to  Julv  T,  1838,  Congress  made  five  appropria- 
tions for  improving  the  Cumberland  River,  Tennessee  and  Kentucky, 


aggregating  $155,000,  $20,000  of  which  was  to  be  expended  below 
Nashville  and  $135,000  on  the  river  generally,  but  the  records  show 
that  all  the  appropriations  for  the  above  period  were  expended  below 
Nashville. 

Between  1838  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specific- 
ally for  operations  on  this  section,  was  adopted  by  the  river  and 
harbor  act  of  March  3,  1871,  based  on  project  submitted  January  20, 
1871.  The  work  proposed  was  as  follows :  To  excavate  the  bars  and 
rock  ledges  to  get  an  additional  depth  of  water,  to  contract  the  water- 
ways in  places  to  get  the  requisite  depth,  to  remove  snags  and  bowl- 
ders from  the  mam  channel,  and  to  restrain  tributary  streams  in 
well-determined  channels  at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  in  Kentucky  Chute  at  the 
junction  of  the  Cumberland  with  the  Ohio  River,  a  Board  of  Engineer 
officers  in  1888  recommended  the  construction  of  a  dike  near  Smith- 
land,  Ky.,  at  an  estimated  cost  of  $129,()00.  The  river  and  harbor 
act  of  September  19,  1890,  allotted  $30,000  from  the  appropriation 
for  improving  Cumberland  River  below  Nashville,  to  be  expended  in 
improving  the  mouth  of  the  river,  as  recommended. 

Appropriations  aggregating  $:W5,000  were  made  and  expended 
under  the  above  project.  The  expenditures  under  the  old  project 
have  resulted  in  lengthening  the  season  of  navigation  by  giving  an 
increased  depth  at  low  water  combined  with  greater  security  in  the 
passage  of  obstructions. 

The  present  project  for  improving  the  Cumberland  River  below 
Nashville  was  adopted  July  13,  1892,  by  river  and  harbor  act  of  that 
date.  It  contemplates  the  extension  of  the  lock  and  dam  system  of 
the  upper  river  over  a  considerable  i)ortion  of  the  river  below  Nash- 
ville by  the  construction  of  7  locks  and  dams,  commencing  at  or  near 
Harpeth  shoal  (Jjock  A)  and  ending  at  Big  Eddy  shoal  (Lock  G) ; 
the  locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts  varying  from 
8|  to  11^  feet  and  aggregating  some  70  feet.  The  project  also  includes 
the  improvement  of  the  Kentucky  Chute,  at  the  mouth  of  the  river, 
as  recommended  by  the  Board  of  Engineer  officers  in  1888,  the  neces- 
sary channel  work  below  Lock  G,  and  the  removal  of  surface  obstruc- 
tions, snags,  logs,  etc.,  l)elow  Nashville.  The  total  estimated  cost  of 
the  entire  improvement  is  $1,964,500. 

Under  this  project  appropriations  aggi-egating  $440,000  have  been 
made  and  $4(>2,841.58  has  Ixjen  expended,  of  which  $16,550.28  was 
applied  to  maintenance. 
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These  expenditures  have  i-esulted  in  the  periodical  removal  of  snags 
and  other  surface  obstructions  from  the  navigable  channel,  the  pro- 
tection of  the  bank  of  a  part  of  Cumberland  Island  in  Kentucky 
Chute  at  mouth  of  river,  and  the  practical  completion  of  IjOcIc  and 
Dam  A,  whereby  6-foot  navigation  has  been  afforded  all  year  round 
for  a  distance  of  38.8  miles  above  the  lock.  The  season  oi  profitable 
navigation  from  the  Ohio  River  to  Nashville  has  been  prolonged  from 
forty-five  to  ninety  days,  depending  on  the  stage  of  water. 

The  Cumberland  River  below  Nashville  is  usually  navigable  for  all . 
steamboats  plying  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  3  feet,  from  six  to  eight  months,  and  for  Iwats  drawing 
16  inches  or  less  the  whole  year.  Navigation  is  practically  closed 
for  several  months  each  year  during  low  water.  As  a  general  rule, 
when  the  stage  is  below  2^  feet,  navigation  is  closed ;  between  2^  feet 
and  5  feet  it  is  uncertain,  and  above  5  feet  good.  A  table  is  given  on 
page  390  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1902 
.showing  the  stages  at  Biimside,  Carthage,  Nashville,  and  Clarksville 
for  the  years  1898--1902. 

The  cost  of  maintenance  of  the  open-river  channel  in  its  present 
condition  is  estimated  at  $r),000  i)er  annum. 

The  reported  tonnage  for  calendar  year  1904  was  about  275,371 
tons,  having  an  estimated  value  of  about  $3,034,600 ;  passengei-s  car- 
ried, 7,550.  The  tonnage  consisted  mainly  of  railroad  ties,  with 
considerable  items  of  other  timber  products,  farm  products,  sand  and 
gravel,  and  general  merchandise. 

It  is  reported  that  the  Tennessee  Central  Railroad,  which  parallels 
the  Cumberland  River  from  Nashville  to  Clarksville.  had  rates  in 
force  before  the  completion  of  Ix)ck  and  Dam  A  of  from  18  cents  to 
26  cents  per  100  pounds,  and  that  since  this  lock  is  in  operation 
these  rates  have  been  reduced  above  the  lock  to  from  6  cents  to  12 
cents  per  100  pounds. 

Additional  details  and  maps  relating  to  this  section  are  given  in 
the  report  of  survey.  Annual  Report  of  1890.  page  '2152,  and  the 
report  of  the  Boar^  of  Engineer  officers.  Annual  Report  of  1888, 
page  1626. 

July  1,  1904.  balance  unexpended |1(X),  557.  5.5 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

'    1905 10, 000. 00 

Received  on  account  of  sales 8.95 

110,566.50 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement .  $72,176.61 

For  maintenance  of  improvement 207. 42 

72, 4M.  03 

July  1,  1905,  balance  uncxpendetl 38, 132.47 

July  1.  1905,  outstanding  liabilities 1,487.82 

July  1,  1905,  balance  avallnl)le 36,644.65 

Amount  (estimated)  required  for  completion  of  existing  project—  1.  !>24, 500. 00 

(b)  Above  Nashville  (357  mileit). — This  section  extends  from  Nash- 
ville to  the  mouth  of  Rockcastle  River.  In  its  original  condition 
it  was  considerably  obstructed  by  ro<!k  reefs,  ledges,  snags,  etc., 
which  greatly  impeded  navigation  between  Nashville  and  Burnside 
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•(about  325  miles) ,  while  above  Burnside  the  Smith  shoals  formed  a 
serious  obstruction  to  navigation  at  practically  all  stages. 

The  original  scheme  of  improvement  above  Nashville,  as  modified 
and  extended,  contemplated  open-channel  work  from  Nashville, 
Tenn.,  to  Cumberland  Ford  (Pmeville,  Ky.),  497  miles,  at  an  esti- 
mated cost  of  $374,764,  and  was  based  on  projects  submitted  January 
20,  1871,  and  February  8,  1872. 

The  first  appropriation  specifically  applicable  to  the  Cumberland 
River  above  Nashville  was  made  by'the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement,  or  old  project,  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
thus  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modifications  appropriations  aggregating  $346,000 
were  made  and  expended. 

The  project  for  the  canalization  of  the  Cumberland  River  above 
Nashville,  based  on  reports  of  an  examination  and  survey  in  1882 
and  1883,  was  adopted  August  5,  1886,  by  river  and  harbor  act  of 
that  date. 

In  its  present  form  this  scheme  of  improvement  includes  the  con- 
struction of  22  locks  and  dams  below  Burnside,  and  6  locks  and  dams 
at  Smith  shoals,  above  Burnside;  and  it  is  intended  to  provide  a 
complete  system  of  lockage  from  Nashville,  Tenn.,  to  Rockcastle 
River,  so  as  to  afford  a  channel  depth  of  6  feet,  the  locks  to  be  52 
feet  wide  and  280  feet  long,  with  lifts  varying  from  10  to  12  feet, 
at  an  estimated  cost  of  $8,500,000. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $40,000 
for  completion  of  Lock  and  Dam  No.  2,  and  directed  that  the  balance 
on  hand  to  the  credit  of  the  river  above  Nashville  for  general  improve- 
ment and  for  Locks  Nos.  5,  6,  and  7  shall  be  applied  upon  construc- 
tion of  Lock  and  Dam  No.  2.  It  also  authorized  continuing  contract 
for  the  completion  of  Lock  and  Dam  No.  21,  to  the  amount  of 
$200,000,  in  addition  to  a  direct  appropriation  of  $74,000  and  the 
available  funds  to  the  credit  of  any  project  above  said  lock  and  dam. 

The  same  act  authorized  the  Cumberland  River  Improvement  Com- 
pany of  Kentucky  to  improve  the  Cumberland  River  and  tributaries, 
including  the  South  Fork,  above  Burnside,  Ky.,  at  its  own  expense, 
by  construction  of  necessary  locks  and  dams  under  Government  super- 
vision, and  to  use  the  resulting  water  power  with  the  provisions  that 
such  use  shall  not  impede  navigation,  that  the  locks  and  dams  shall 
be  at  least  equal  in  size  and  capacity  to  other  locks  and  dams  con- 
structed on  the  Cumberland  River,  and  that  the  company  may  collect 
toll  for  their  use  for  forty  years  after  their  completion  at  rates  to  be 
fixed  by  the  Secretary  of  War. 

Appropriations  aggregating  $2,019,000  have  been  made  under  the 
present  project  and  $1,802,271.57  has  been  expended  to  June  30,  1906, 
of  which  amount  $22,734.61  has  been  aplied  to  maintenance. 

These  expenditures  have  resulted  in  the  periodical  removal  of 
snags  and  other  obstructions;  the  completion  and  operation  of  Lock 
and  Dam  No.  1  (2.6  miles  below  Nashville) ;  the  completion  of 
masonry  required  for  lock  walls  and  abutments  of  dams  at  Nos.  2,  3, 
4,  5,  6,  and  7  (9,  26,  44.7,  72,  89,  and  106.6  miles,  respectively,  above 
Nashville) ;  the  purchase  of  sites  for  abutment  at  No.  8  ( 125.2  miles 
above  Nashville),  and  for  locks  and  abutments  at  Nos.  21  and  22 
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(296.2  and  320.2  miles,  respectively,  above  Nashville) ;  the  prepars 
tion  of  plans  for  the  completion  of  Locks  and  Dams  Xos.  2  and  2 
and  the  selection  of  sites  tor  the  locks  of  the  Smith  shoals  system. 

The  cost  of  maintenance  of  the  river  in  its  present  condition,  as  iui 
proved  by  open-channel  work  of  past  years,  is  estimated  to  be  abou 
$5,000  per  annum. 

The  Cumberland  River  is  navigable  usually  from  Nashville  U 
Bumside,  Ky.,  325  miles,  for  steamboats  drawmg  not  more  than  » 
feet,  from  four  to  six  months  of  each  year,  and  ror  boats  of  CTeatej 
draft  from  two  to  three  months.  The  fall  is  223  feet,  or  about  i 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles)  the 
river  is  navigable  for  steamboats  of  2^  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  from  five  to  seven  months,  and  larger  boats  four  or  five 
months.     The  head  of  navigation  is  Bumside,  Ky. 

The  completion  of  Ijock  and  Dam  No.  1  gives  6-foot  navigation 
the  year  round  for  a  distance  of  V2i  miles  above  Lock  No.  1,  or  10 
miles  above  Nashville,  and  affords  a  good  harbor  at  Nashville,  where  a 
number  of  new  boats  and  barges  have  been  put  in  commission. 

The  act  of  March  3,  15)05,  provided  for  the  completion  of  Liock 
and  Dam  No.  2,  which  will  form  a  pool  e-xtending  to  a  j>oint  26  miles 
above  Nashville.    The  early  completion  of  the  works  at  Nos.  3,  4,  3, 
6,  and  7,  where  the  more  exijensive  masonry  parts  have  already  been 
built,  is  regarded  of  great  importance,  as  it  will  provide  a  permanent 
channel  for  navigation  from  Nashville  to  Carthage  and  the  Caney 
Fork  River.    It  is  proposed  to  apply  the  amount  estimated   as  a 
profitable  expenditure  for  the  next  fiscal  year  to  the  completion  of 
Lock  and  Dam  No.  21,  under  continuing  contract,  at  an  estimated 
cost  of  $200,000,  as  provided  by  the  act  of  March  3, 1905. 

The  commerce  on  the  Cumberland  River  above  Nashville  for  calen- 
dar year  1904,  as  nearly  as  could  be  ascertained,  aggregated  about 
242,112  tons,  having  an  estimated  value  of  about  $5,862,365 ;  passen- 
gers carried,  7,200.  The  tonnage  consisted  mainly  of  timber  prod- 
ucts, farm  products,  sand  and  gravel,  and  general  merchandise. 

For  survey  of  the  river  between  Nashville  and  Burnside,  see 
Annual,  Report  of  1884,  page  1663;  and  for  survey  of  Smith  shoals, 
see  Annual  Report  of  1882,  page  1862. 

July  1,  1904,  balance  unexpended $152,  709.89 

Amount  appropriated  by  river  and  harbor  ai-t  approved  March  3. 

1905 124. 000. 00 

Received  on  account  of  sales 1.5.80 

276,725.60 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement 1^,823.70 

B'or  mal  ntenauce  of  Improvement 702. 71 

0e,52a41 

July  1,  1005,  balance  unexiiende<l j 217, 199.28 

July  1,  1905,  outstanding  litibilitles 2,131.52 

July  1,  1905,  balance;  available 21.'>,067.76 

July  1,  1905,  amount  coverwl  by  uueomploted  contracts 15,  715.00 

Amount  (estimated)  required  for  completion  of  existing  project—  0,481,000.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 1200,000.00 

Submitted  in  compliance  with  re<iairement.s  of  Hundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  B  2.) 

1MPROVE.MENT   OF   TENNESSEE   RIVER   AND   ITS   TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  H.  C.  Newcomer,  Corps  of 
Engineers.  Division  engineer.  Col.  (r.  J.  Lyclecker,  Corps  of  Engi- 
neers, until  October  25,  15)04,  and  Lieut.  Col.' Clinton  B.  Sears,  Corps 
of  Engineers,  since  that  date. 

TENNK88EE  HIVER  SYSTEM. 

The  Tennessee  River  is  052  miles  long.  It  is  formed  by  the  junc- 
tion of  the  French  Broad  and  Holston  rivers  4.5  miles  above  Knox- 
ville  and  188  miles  above  Chattanooga  and  flows'  into  the  Ohio  at 
Paducah,  4()4  miles  below  Chattanooga.  Together  with  its  principal 
tributaries  it  forms  a  system  of  internal  waterwavs  capable  of  being 
navigated  more  than  1,300  miles  by  .steamboats.  In  addition  to  this, 
its  tributaries  are  still  further  navigable  by  rafts  and  flatboats  for  a 
distance  of  more  than  1,000  miles,  thus  making  a  system  of  navigable 
waters  about  2..350  miles  in  length,  with  a  drainage  area  of  about 
44,000  square  miles. 

The  river  is  navigable  the  entire  year  from  the  mouth  to  Riverton, 
Ala.  Just  above  Kiverton  a  lateral  canal  about  8  miles  long  is  now 
under  construction  pa.st  the  Coll)ert  and  Boo  Tree  shoals.  A  canal  3 
miles  long  is  projected  at  Little  Muscle  shoals  just  above  Florence, 
Ala.,  and  the  Muscle  Shoals  Canal  now  surmounts  the  Big  Muscle 
shoals  and  Elk  River  shoals. 

Under  the  act  of  April  26,  1904,  as  amended  by  act  of  January  7, 
1905,  a  lock  and  dam  are  projected  at  Hales  bar,  designed  to  form 
a  pool  extending  33  miles  upstream  to  Chattanooga. 

Local  boat  lines  have  headquarters  at  the  principal  towns  along  the 
river.  There  is  no  through  traffic  covering  the  entire  length  of  the 
river,  the  longest  regular  boat  service  being  found  between  Chatta- 
nooga and  Paducah  when  the  stage  of  water  permits. 

From  commercial  statistics  given  later  in  detail  it  will  be  seen  that 
the  total  commerce  on  the  Tennessee  River  during  the  calendar  year 
1904  amounted  to  about  1,007,4(>3  tons,  valued  at  about  $30,000,000. 
About  22,229  tons  should  be  deducted  from  this  total,  on  account  of 
having  been  duplicated  in  reports  for  different  sections  of  the  river. 
Of  the  remainder  about  173,172  tons  was  rafted,  and  the  movement 
of  the  balance  may  be  thus  summarized : 


Distance  on  Tenneasee  River  between  terminal  points  of  carriers'  rentes.  ^JoTOd 


moved. 


Ton*. 

Over  4.50  miles '  18,911 

aOOtoatOmileR 743,980 

lOOtoiOOmlles lj»,891 

GO  to  100  miles 87,850 

10  to  50  miles 889,885 

Under  10  miles 91,048 


Total. 


1,418,082 
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The  amount  so  far  appropriated  and  allotted  for  the  Tennessee 
Eiver  and  the  canals  thereon,  including  the  amount  for  operating 
canals,  is  $7,170,366.37.  Of  this  sum  $913,418.50  has  been  allotted  for 
operating  and  care  and  repair  of  the  Muscle  Shoals  Canal  from 
November,  1890,  when  it  was  opened  to  navigation,  to  June  30,  1905. 

1.  Tennessee  Rioer. — The  improvement  has  been  carried  on  in  three 
sections  under  separate  appropriations. 

(a)  Above  Chattanooga,  Tenn.  {188  miles). — In  its  original  con- 
dition this  part  of  the  river  was  obstructed  by  rock  reefs,  bowlders, 
gravel  bars,  and  sna^.  The  depth  of  water  on  the  bars  varied  from 
10  to  30  inches  at  low  water,  and  in  some  places  the  current  was  as 
great  as  6  miles  an  hour.  The  average  slope  is  0.956  foot  per  mile, 
with  average  low-water  discharge  varying  from  about  3,000  cubic 
feet  per  second  at  Knoxville  to  about  6,000  cubic  feet  per  second  at 
Chattanooga. 

The  present  project,  adopted  by  Congi'ess  in  act  of  August  18, 
1894,  is  to  obtain  by  training  walls,  wing  dams,  and  dredging  a  low- 
water  channel  3  feet  deep  from  Chattanooga  to  the  mouth  of  the 
French  Broad  River,  at  an  estimated  cost  or  $650,000.  Up  to  June 
30,  1895,  the  sum  of  $328,255.83  had  been  expended  under  a  previous ' 
project,  and  tliere  remained  55  obstructions  having  less  than  3  feet 
depth  at  low  water.  The  total  amount  expended  under  the  present 
project  up  to  June  30,  1905,  was  $152,129.35.  This  expenditure  has 
resulted  in  the  partial  improvement  of  10  shoals. 

The  river  and  harbor  act  of  March  3, 1905,  authorized  the  expendi- 
ture, in  the  discretion  of  the  Secretary  of  War,  from  the  appropria- 
tion therein  made,  of  $5,000  for  improvement  of  Little  Tennessee 
River. 

The  maximum  draft  that  can  be  carried,  at  mean  low  water,  over 
the  shoalest  place  in  this  section  is  about  18  inches.  The  extreme 
flood  oscillations  range  from  about  40.5  feet  at  Knoxville  to  about  58 
feet  at  Chattanooga. 

The  commerce  on  this  portion  of  the  river  during  the  calendar  year 
1904  amounted  to  about  562,677  tons,  valued  at  about  $4,473,617 ;  the 
principal  items  in  order  of  value  being  marble,  forest  products,  gen- 
eral merchandise,  farm  products,  and  iron  ore. 

A  map  of  this  section  of  the  river  is  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1876,  page  710,  and  an  account  of  its  sur- 
vey in  the  Report  of  1893,  page  2333. 

July  1,  19(M,  balance  unexpended $2,058.50 

Proceeds  of  sales  of  pi-operty  condemned  and  transferred 127.  58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     50, 000.  00 

52, 186. 08 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $4,266.39 

For  maintenance  of  improvement 2,186.08 

6, 452. 47 

July  1,  1905.  balance  unexpended 45,733.61 

July  1,  1905,  outstanding  liabilities 2,811.43 

July  1.  1905,  balance  available 42.922.18 

Amount  (estimated)  required  for  completion  of  existing  project 455,000.00 
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(J)  Chattanooga,  Tenn.,  to  Riverton,  Ala.  {238  miles). — In  its 
original  condition  the  channel  from  Chattanooga  to  Browns  Ferry 
was  obstructed  by  bars,  bowlders,  reefs,  and  rocky  projections.  Navi- 
gation M'as  possible  during  six  to  nine  months  annually.  Between 
Browns  Ferry  and  Florence  were  the  Muscle  shoals  obstructions, 
which  could  be  crossed  only  at  unusually  high  water.  Between 
Florence  and  Riverton  the  Ooll)ert  and  Bee  Tree  shoals  prevented 
navigation  for  six  months  of  the  year. 

The  average  slope  is  1..")  feet  per  mile  from  Chattanooga  to  Scott 
Point  (17.5  miles),  thence  0.4  foot  per  mile  to  head  of  Muscle  Shoals 
Canal  (158  miles),  thence  2.73  feet  per  mile  to  Riverton  (G2.5  miles), 
with  average  low-water  discharge  varying  from  about  6,000  cubic 
feet  per  second  at  Chattan(M)ga  to  about  10,000  cubic  feet  per  second 
at  Riverton. 

Under  a  former  project  the  Muscle  shoals  section  was  improved  at 
a  cost  of  $3,191, 72().50  by  some  channel  work  at  Little  Muscle  shoals 
and  by  the  construction  of  a  lateral  canal  in  two  divisions,  one  on  the 
left  bank  about  3.5  miles  long,  with  2  locks,  around  the  Elk  River 
.shoals,  and  the  other  on  the  right  bank,  about  14.5  miles  long,  with  9 
locks,  around  the  Big  Muscle  shoals.  This  work  was  done  mainly 
from  1875  to  1890.  under  a  project  adopted  originally  in  18G8. 

The  present  project  also  dates  back  in  part  to  18G8,  but  it  has  been 
modified  in  several  particulars  since  then,  so  that  at  present  it  pro- 
vides for  a  lock  and  dam  to  be  built  mainly  by  private  parties  at 
Hales  bar,  about  33  miles  below  Chattanooga,  forming  a  pool  that  will 
extend  to  Chattanooga  with  a  depth  of  at  least  6  feet  at  low  water, 
for  open-channel  work  to  secure  a  depth  of  3  feet  at  low  water  from 
Hales  bar  to  Decatur  (aliout  126.5  miles),  and  for  the  improvement  of 
the  Colbert  and  Bee  Tree  shoals  (between  Florence  and  Riverton)  by 
the  construction  of  a  lateral  canal  about  8  miles  long,  with  1  lock. 

There  has  also  been  considerable  open-channel  work  under  former 
modifications  of  the  project  l)etween  Chattanooga  and  Hales  bar  and 
at  Colbert  and  Bee  Tree  shoals. 

Work  under  continuing  contract  amounting  to  $600,000  is  now  in 
progress  at  the  Colbert  Shoals  Canal,  as  authorized  by  the  river  and 
harbor  act  of  June  13,  1902,  and  additional  work  of  this  character 
to  the  extent  of  $400,000  was  authorized  bv  the  river  and  harbor  act 
of  March  3,  1905.  The  latter  act  also  appropriated  $10,000  for  the 
Hales  bar  lock  and  dam  and  authorized  continuing  contract  work 
for  $40,000  additional. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1905,  was  $1,549,406.39.  This  expenditure  has  resulted  in  the  partial 
improvement  of  the  oi)en-river  channel,  extending  the  period  or  navi- 
gation during  low  water,  at  a  cost  of  $575,301.06,  and  in  the  partial 
construction  of  the  Collx*rt  Shoals  Canal,  including  the  completion  of 
about  95  per  cent  of  the  masonry  of  the  lift  locTt,  the  purchase  of 
right  of  way  for  the  canal,  the  construction  of  1,230  cubic  yards  oi 
concrete  river  wall,  and  the  excavation  of  62,406  cubic  yards  of  earth 
and  64,496  cubic  yards  of  rock  from  the  canal  trunk,  at  a  cost  of 
$974,165.33  and  outstanding  liabilities  amounting  to  $31,272.19. 

The  sum  of  $6,000,  allotted  from  the  appropriation  for  examina- 
tions, surveys,  and  contingencies  of  rivers  and  harbors,  was  also 
expended  during  the  past  year  in  the  examination  of  foundations 
and  preparation  of  plans  for  the  Hales  bar  lock  and  dam. 
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The  Muscle  Shoals  Canal  provides  a  permanent  depth  of  5  feet, 
except  in  its  approaches,  where  additional  work  will  be  required  to 
secure  this  depth  at  low  water.  The.maximum  draft  that  can  be  car- 
ried at  mean  low  water  over  the  shoalest  place  between  Chattanooga 
and  Riverton  is  about  2  feet.  The  extreme  flood  oscillations  range 
from  about  69  feet  at  the  Suck,  12  miles  below  Chattanooga,  to  about 
]  0  feet  at  Ijock  4  of  the  Muscle  Shoals  Canal. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  for  the  fiscal  year  1!)07  to  the  partial  construction  of  lock 
gates  and  sui)erintendence  of  work  in  connection  with  the  lock  at 
Hales  bar  ($40,000)  authorized  by  the  act  of  March  3,  1905,  and  to 
work  on  the  Colbert  Shoals  Canal  imder  continuing  contract,  as 
authorized  by  the  act  of  March  3,  1905  ($200,000).  The  improve- 
ments at  Hales  bar  and  Colbert  shoals  will  not  be  available  for  navi- 
gation until  the  works  are  completed. 

The  commerce  carried  on  the  river  between  Chattanooga  and  Flor- 
ence during  the  calendar  year  1904  amounted  to  about  173,406  tons, 
valued  at  about  $7,204.(i82.  the  principal  items,  in  order  of  value, 
l)eing  general  merchandise,  farm  products,  and  forest  products. 

For  details  of  the  river  fi'om  Chattanooga  to  Lock  A,  Muscle  Shoals 
Canal,  see  rejwrts  of  surveys  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1900,  page  2956,  and  1902,  page  1743.  A  map  of  the 
Muscle  Shoals  reach  is  published  in  report  of  1882,  page  1840,  and 
one  of  Colbert  Shoals  in  report  of  1898,  page  1900. 

COLBERT    AND    BEE    TKEE    HH0AL8. 

July  1,  1904,  balance  unexjieiultMl $489, 123.  78 

Amount  approjirlnted  b.v  river  ami  harbor  act  at»t)i-oved  March  .3. 

1905  200,000.00 

Amount  ai)|>i'o|)rlate<l  b.v  sundry  civil  act  ai)i)roved  March  3,  1905-  50,000.00 

Proceed-s  sale  of  |troi)erty  and  oveii)ayment  refunded 9.80 


739, 133. 58 
June  30,  1905.  amount  exiiended  during  fiscal  year,  for  works  of 
Improvement  118,289.11 


July  1,  1905,  balance  une.\i)ende(l .    620,8*4.47 

July  1,  1905.  outstanding  liabilities 31,854.47 


July  1,  1905.  balance  available 588,990.00 


July  1.  1SX)5,  amount  wvered  by  uncompleted  c.mtracts .S78,  322.  84 

Amount  (estimated)  re<iuire<l  for  completion  of  existing  project—  1,252,000.00 


Amount  that  can  he  |)rofltably  exiiended  in  fiscal  year  ending  June 
.SO,  1907,  for  works  of  lmi>rovement.  in  addition  to  the  bal- 
ance unexijended  .Tuly  1,  190.") 200,000.00 

Submitted  In  compliance  with  retjulremeuts  of  sundry  civil  act  of 

-  June  4.  1897. 
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I{ALE8    BAR    I/)CK    AND    DAM. 

Amount  nppropriutetl  by  river  auil  burbor  iift  approvetl  Miirc-h  3, 

1905  $10,000.00 

July  1,  1in\r>,  balam-e  unexi)ende<l 10,000.00 

Amount  (estimated)'  re<iulred  for  completion  of  existiuK  i)roJect--  102,970.00 


Amount  that  can  be  profitably  e.xi)en(Ied  in  fiscal  year  ending  June 
.W,  1907.  for  worlds  of  lm|)rovenient,  in  addition  to  the  bal- 
anc-e  unexpended  July  1.  1905 40,000.00 

Submitted  in  compliam-e  with  requlrementH  of  Hundry  civil  Bv-t  of 
June  4,  1897. 


OPEN-CHANNEL    WOBK. 


July  1,  1904,  balance  uuex|>ende<l $12,064.79 

Amount  appropriated  by  river  and  harlwr  act  api>roved  March  3, 1905.     15, 000. 00 
Proceeds  sale  of  condenuMHl  proi)erty  and  projierty  transferred 78C.  78 

28. 451. 57 
June  .SO,  1905,  amount  ex|>ended  during  fiscal  year,  for  maintenance 
of   improvement 5, 908.  !)3 

.July  1,  19a5,  balance  nnexjiended 22,54.3.04 

July  1.  lOtG.  outstanding:  liabilities .     5,9<je.28 

.Tuly  1.  1905.  balance  available 10, 576.  70 

(c)  Below  Rirertotu  Ala.  {226  milen). — This  part  of  the  river  is 
below  most  of  the  large  tributaries.  It  has  therefore  more  water 
than  the  upper  river,  and  as  the  width  is  not  too  great,  and  the  slope 
uniform  and  moderate,  it  is  accessible  to  larger  boats.  The  ruling 
depths  were  originally  about  3.5  feet  over  the  lower  196  miles,  and 
2  Teet  above  this.  The  average  slope  of  this  section  of  the  river  is 
0.34  foot  ijer  mile,  with  low-water  discharge  of  about  10,000  cubic 
feet  per  second.  In  18%  there  were  49  shoals  having  less  than  5  feet 
depth  at  low  water,  and  two  other  shoals  have  since  developed. 

The  existing  project  is  to  obtain,  by  dredging,  a  channel  not  less 
than  5  feet  deep  and  150  feet  wide,  and  to  protect  Livingston  Point 
and  Tennessee  Island  from  erosion,  with  a  view  to  preserving  the 
port  of  Paducah,  Ky. 

The  total  amount  expended  to  June  30, 1905,  was  $297,663.12.  This 
expenditure  has  resulted  in  the  completion  of  the  work  at  Livingston 
Point  and  Tennes.see  Island  at  a  cost  of  $77,367.65 ;  in  the  removal  of 
snags,  and  in  about  644,755  cubic  yards  of  dredging  at  22  localities, 
thus  removing  the  worst  obstructions  below  Hamburg.  The  results  of 
dredging  appear  to  be  fairly  permanent  at  about  two-thirds  of  the 
places  improved. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  in 
this  section,  at  mean  low  water,  is  about  3  feet.  The  extreme  flood 
oscillations  range  from  about  48  feet  at  Johnsonville  to  about  55  feet 
at  Paducah,  Ky. 

The  commerce  carried  on  the  river  between  Florence  and  Paducah 
during  the  calendar  year  1904  amounted  to  about  871,380  tons,  valued 
at  about  $18,325,000;  the  principal  items,  in  order  of  value,  being 
general  merchandi.se,  stone,  railroad  ties,  cotton,  and  lumber. 

For  details  of  the  river  from  Riverton  to  Paducah,  see  Annual 
Report  of  the  Chief  of  Engineei-s  for  1897,  page  2262. 
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July  1,  1904,  balance  unexpended $6,383.71 

Proceeds  sales  of  condemned  property 11.09 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     30, 000. 00 

36.394.80 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $1,217.46 

For  maintenance  of  Improvement 2,602.44 

3. 819. 90 

July  1,  1905,  balance  unexjiemled 32,574.90 

.Tuly  1,  1905,  outstanding  liabilities ^ 1,760.43 

July  1,  1005,  balance  available 30,814.47 

(See  Appendix  C  C  1.) 

2.  Operating  and  care  of  Muscle  Shoals  Canal.,  Tennessee  River. — 
For  some  details  of  this  canal  and  its  operation  and  care,  also  dimen- 
sions of  locks,  aqueduct,  and  drift  sluice,  see  pages  2440-2446,  An- 
nual Report  of  the  Chief  of  Engineer  for  1901,  with  corrections 
given  on  page  1729  of  report  for  1902. 

The  canal  was  ojjened  to  navigation  in  1890.  It  is  in  two  sections, 
aggregating  about  18  miles  in  length,  and  has  11  locks.  A  railroad 
nearly  15  miles  in  length  is  operated  in  connection  with  the  mainte- 
nance of  the  canal. 

Fifteen  streams  empty  into  the  canal,  none  of  them  very  large. 
Bars  are  constantlj'  forming  opposite  their  mouths  and  also  at  the 
entrances  to  the  canal.  A  bucket  dredge  is  kept  on  the  canal  in  order 
to  remove  these  bars  as  fast  as  they  form. 

The  number  of  commercial  steamboats  and  barges  that  used  the 
canal  during  the  calendar  year  1904  was  448,  counting  every  trip, 
and  the  freight  carried  was  10,560  tons,  valued  at  $559,002.  Tne 
number  of  lockages  was  2,145. 

The  total  amount  exj)ended  during  the  fiscal  year  ending  June  30, 
1905,  was  $55,146.57. 

(See  Appendix  C  C  2.) 

3.  French  Broad  and  Little  Pigeon  rivers,  Tennessee. — ^The  French 
Broad  River  is  one  of  the  largest  tributaries  of  the  Tennessee.  It 
rises  in  North  Carolina,  flows  generally  in  a  northwesterly  direction, 
and  finally  unites  with  the  Holston  River  in  the  State  of  Tennessee, 
about  4.5  miles  above  Knoxville,  to  form  the  Tennessee  River.  It 
has  a  drainage  area  of  about  5,600  square  miles.  Leadvale,  Tenn., 
about  70  miles  above  the  mouth,  has  generally  been  considered  the 
head  of  navigation  in  Tennessee.  An  isolated  portion  of  the  river 
in  North  Carolina,  between  Brevard  and  Asheville,  was  under  im- 
provement for  several  years  from  1877  to  1882. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs, 
sand  and  gi-avel  bars,  and  by  bowlders,  snags,  and  overhanging 
trees,  and  numerous  islands  in  the  river  divided  the  water  and  dimin- 
ished the  depth  in  the  navigable  channels.  There  were  41  shoals 
obstructing  navigation  below  Leadvale.  The  average  slope  below 
Leadvale  is  alwut  2.3  feet  i>er  mile,  and  the  low-water  discharge  at 
Leadvale  is  reported  as  about  2,000  cubic  feet  [ler  second. 

The  Little  Pigeon  River  is  formed  by  the  junction  of  its  east  and 
south  forks  at  Sevierville,  Tenn.,  and  flows  in  a  northerly  direction 
for  about  5  miles,  emptying  into  the  French  Broad  about  29  miles 
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above  its  mouth.  The  Little  Pigeon  is  navigable  at  ordinary  stages 
only  about  2  miles  above  its  mouth  (to  Catlettsburg) ,  and  thus  prac- 
tically amounts  to  an  additional  landing  on  the  I<rench  Broad.  In 
its  original  condition  this  portion  of  the  river  was  obstructed  by  a 
bar  at  its  mouth. 

The  project  provides  for  open-river  work  on  the  French  Broad  to 
secure  a  navigable  channel  at  low  water  from  the  mouth  to  Leadvale, 
suflScient  to  permit  the  passage  of  boats  drawing  about  2.5  feet,  at 
an  estimated  cost  of  $150,000,  and  for  the  removal  of  the  bar  at  the 
mouth  of  the  Little  Pigeon. 

The  amount  expended  to  June  30,  1905,  was  $94,866.67.-  This 
expenditure  has  been  applied  to  the  improvement  of  navigation  over 
fifteen  of  the  shoal  places  in  the  French  Broad,  the  maintenance  of 
the  navigable  channel,  and  the  removal  of  the  bar  at  the  mouth  of 
the  Little  Pigeon.  Steamboats  rarely  go  above  Dandridge,  46.5 
miles  above  th^  mouth,  and  all  the  improvements  are  below  this 
place. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  probably  about  18  inches.  The  extreme  flood 
oscillation  is  about  30  feet,  ordinary  floods  having  a  range  of  about 
10  to  15  feet. 

The  commerce  carried  on  this  river  during  the  calendar  year  1904 
amounted  to  about  258,847  tons,  va4ued  at  about  $2,129.^46,  the  prin- 
cipal items  in  order  of  value  being  marble,  grain,  and  general  mer- 
chandise. 

For  details  of  the  French  Broad,  see  the  report  of  survey  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3018.  An 
examination  of  the  Little  Pigeon  is  reported  in  the  Annual  Report  for 
1891,  page  2287. 

July  1,  1904,  balftnce  unexpended |459. 19 

Proceeds  sales  of  condemned  property 1.8S 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.      2, 000. 00 

2, 401.  07 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 325.  78 

July  1,  1905,  balance  unexpended 2,1.35.29 

.Tuly  1,  1905,  outstanding  liabilities 12«.  19 

July  1,  1905,  balance  available 2,009.10 

Amount  (estimated)  required  for  completioa  of  existing  project Ki,  000.  00 

(See  Appendix  C  C  3.) 

4.  Clinch,  Hiwassee,  and  Holston  rivers,  Tennessee. — {a)  Clinch 
River. — This  river  rises  in  the  Cumberland  Mountains  in  Virginia, 
and,  after  following  a  southwesterly  course,  empties  into  the  Tennes- 
see River  at  Kingston,  104  miles  above  Chattanooga.  It  drains  an 
area  of  about  5,000  square  miles.  Its  average  slope  below  Clinton 
(60  miles  from  the  mouth)  is  about  1.3  feet  per  mile.  The  ordinary 
low-water  discharge  at  Clinton  is  about  900  cubic  feet  per  second. 
There  are  about  193  miles  of  the  river  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  channel  excavations,  removing 
surface  otetructions,  and  the  construction  of  wing  dams  and  training 
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walls,  SO  as  to  secure  a  navigable  channel  2  feet  in  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  to  Clinton,  about  60  miles,  and 
of  1.5  feet  in  depth  from  Clinton  to  Haynes  (or  Walkers)  Ferry, 
about  66  miles.  From  Haynes  Ferrv  to  the  State  line,  a  distance  of 
about  67  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and 
bowlders,  reduce  the  rock  ledges,  and  remove  sna^,  overhanging 
trees,  and  similar  obstructions,  so  as  to  assist  raft  and  flatboat  naviga- 
tion at  the  stages  at  which  the  river  is  ordinarily  used. 

The  amount  e.xpended  to  June  30,  15)05,  w^as  $52,472.49,  which  had 
resulted  in  reducing  many  of  the  reefs,  removing  obstructions  from 
the  channel,  and  building  several  wing  dams  and  training  walls, 
whereby  the  channel  was  so  far  improved  that  the  river  could  be  used 
at  stages  2  to  3  feet  lower  than  before  the  improvement  was  begun. 

Small  steamboats  navigate  the  Clinch  River  as  far  as  Clinton. 

The  total  commerce  on  the  Clinch  River  for  1904  was  100,701  tons, 
of  which  about  35  per  cent  was  transported  only  f  ron\  Kingston  to  the 
mouth,  a  distance  of  less  than  1  mile.  Of  the  remainder,  63,548  tons 
was  floated  down  in  rafts  and  2,164  tons  moved  by  steamboats.  The 
principal  items,  in  order  of  value,  were  general  merchandise,  forest 
products,  and  farm  products. 

For  report  of  survey  of  this  river  see  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  page  2542. 

(ft)  Hiwassee  Rirer. — The  Hit^a&see  River  rises  in  the  mountains 
of  western  North  Carolina  and  northern  (leorgia,  flows  in  a  north- 
westerly direction,  and  enters  the  Tennessee  River  about  35  miles 
above  Chattanooga.  Its  largest  tributary  is  the  Ocoee  River,  which 
enters  it  from  the  south  about  35  miles  from  its  mouth.  The  Hiwas- 
see drains  an  area  of  about  2,725  square  miles.  Its  average  slope 
below  the  Ocoee  is  about  0.93  foot  per  mile.  The  low-water  dis- 
charge at  the  mouth  of  the  Ocoee  is  given  as  about  950  cubic  feet  per 
second. 

On  examination,  made  in  1874,  the  channel  was  found  to  be 
obstructed  by  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  original  project  of  improvement,  based  on  the  examination 
of  1874,  was  for  a  navigable  channel  40  feet  wide  and  2  feet  deep  at 
ordinary  low  water  to  Savannah  Ford,  about  41.6  miles  from  the 
mouth  of  the  river,  to  be  secured  by  excavation  of  rock  reefs  and 
gravel  bars  and  construction  of  wing  dams.  The  sum  of  $36,427.07 
was  expended  on  this  project. 

The  present  project,  based  on  a  survey  made  in  1899,  contemplates 
the  development  of  a  channel  of  not  less  than  116  feet  width  and  30 
inches  mean  depth  between  the  mouth  of  the  river  and  the  mouth  of 
the  Ocoee  River  by  the  use  of  spur  dikes,  training  walls,  and  sub- 
merged sills,  bank  protection,  and  dredging,  at  an  estimated  cost  of 
$71,125.  There  were  16  shoals  having  less  than  the  desired  depth  at 
low  water. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902. 

The  amount  expended  thereon  to  June  30,  1905,  was  $10,093.85. 
This  expenditure  was  applied  to  maintenance  of  the  navigable  chan- 
nel and  to  work  of  improvement  at  Mathews  shoals,  about  9  miles  from 
tlie  mouth.  The  maximum  draft  that  can  be  carried  over  the  shoal- 
est  place  at  mean  low  water  is  about  2  feet.    The  extreme  flood  oscilla- 
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tion  at  Charleston,  19  miles  above  the  mouth,  is  about  32  feet,  but 
ordinary  floods  do  not  exceed  about  15  to  18  feet. 
'  Small  boats  of  about  100  tons  capacity  can  navigate  the  river  eight 
months  in  the  year.  Savannah  F'ord,  7  miles  above  the  mouth  of  the 
Ocoee  River,  has  at  times  been  reached  by  steamboats,  and  is  usually 
regarded  as  the  head  of  steamlwat  navigation.  The  commerce  on  the 
Iliwassee  River  during  the  calendar  year  1904  amounted  to  3,003  tons, 
valued  at  $77,580. 

For  report  of  survey  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2458.     '  ... 

(c)  Hohton  River. — The  Holston  River  is  formed  by  the  junction 
of  its  north  and  south  forks  at  Kingsport,  Tenn.,  and  flows  thence 
about  142  miles  in  a  !?outhwesterly  direction  and  unites  with  the 
French  Broad  4.5  miles  above  Knoxville  to  form  the  Tennessee  River. 
It  drains  an  area  of  about  3,811  .square  miles.  It  has  an  average 
slojje  of  about  2.5  feet  jx»r  mile,  and  a  minimum  discharge  of  about 
050  cubic  feet  per  second. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs 
find  ledges,  bowlders,  snags,  and  overhanging  trees.  The  present 
project,  adopted  in  1902,  provides  for  the  removal  of  channel  obstruc- 
tions and  cutting  overhanging  trees  from  the  mouth  to  Kingsport,  at 
an  estimated  cost  of  $5,000. 

The  amount  expended  to  June  30,  1905,  was  $3,523.90,  which 
resulted  in  clearing  the  channel  of  some  of  the  worst  obstructions 
between  the  mouth  and  Ridleys  shoals,  a  distance  of  about  137  miles. 

The  amount  of  commerce  reported  for  the  calendar  year  1904  was 
12.240  tons,  valued  at  about  $105,()92.  This  wa.s  nearly  all  rafted. 
There  is  no  regular  upstream  navigation  of  the  river.  Occasionally 
a  small  steamboat  runs  up  30  to  60  miles  from  the  mouth  during 
periods  of  high  water. 

For  report  of  survey  see  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  page  2518. 

July  1,  1904.  balance  iiiiex|)ended $2,786.45 

Procee<ls  snles  of  comlemned  |)i-oi)ert.v 8.77 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      G,  000. 00 

8,  795. 22 
June  .'{0,  100."),  nniount  e.\i)ende<l  during  fiscal  year,  for  maintenance 
of  Improvement 780. 16 

•July  1,  1905,  balance  nnexjiende*! 8,015.06 

July  1,  1905.  outstanding  liabilities 51.88 

July  1.  1905.  balam-e  available 7, 963. 18 

Amount  (estimated)  retjuired  for  completion  of  existing  project <»56,  625.  00 

(See  Appendix  C  C  4.) 

%  '' 

REPORT  ON  CONDITION  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER, 
MADE  IN  COMPLIANCE  WITH  SENATE  RESOLUTION  OF  JANUARY  24, 
1905. 

Maj.  H.  C.  Newcomer,  Corps  of  Engineers,  submitted  report  dated 
February  16, 1905,  on  the  condition  of  Munde  SJwah  Canal,  Tennessee 


o  For  Hiwassee  River. 
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River,  with  reference  to  right  of  way,  to  acquisition  of  land,  and  to 
water  power,  required  by  Senate  resolution  dated  January  24,  1905. 
The  report  was  transmitted  to  Congress  and  printed  in  Senate  Docu- 
ment No.  173,  Fifty-eighth  Congress,  third  session.  (See  also  Appen- 
dix C  C  5.) 

IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND  BY 
CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37;  OPERATING  SNAG 
BOATS  ON  OHIO  RIVER. 

This  district  wag  in  the  charge  of  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  until  November  18,  1904,  and  in  the  charge  of  Lieut.  Col. 
E.  H.  Ruffner,  Corps  of  Engineers,  since  that  date.  Division  engi- 
neer. Col.  G.  J.  Lydecker. 

/.  Ohio  Rioer  {general  open-channel  improvement). — ^This  work 
was  commenced  by  the  General  Government  in  1827,  when  low- 
water  navigation  over  many  of  the  bars  and  shoals  was  impossible 
for  commercial  purposes;  but  the  improvements  made  and  main- 
tained since  then  have  provided  fairly  convenient  channels  at  such 
S laces  for  a  profitable  light-draft  local  freight  and  passenger  service 
uring  low-water  periods.  The  difference  m  level  of  water  surface 
of  the  river  varies;  at  Cincinnati,  nearly  midway  between  the  head 
and  mouth  of  the  river,  the  average  annual  range  during  the  past 
thirty  years  is  48.1  feet. 

The  project  under  which  operations  have  been  carried  on  has  been  a 
continuous  and  progressive  one,  the  principal  features  of  the  work 
being  the  removal  of  snags,  rocks,  and  wrecks  from  the  general 
channel ;  the  direct  improvement  of  bars  and  shoals,  by  dredging  and 
rock  excavation;  the  construction,  repair,  and  maintenance  of  low 
dikes  and  dams,  to  concentrate  and  direct  the  flow  of  water  in 
improved  channels;  bank  protection  and  the  construction  and  repair 
of  levees  where  required  in  the  interest  of  navigation;  the  construc- 
tion, repair,  and  maintenance  of  ice  piers  and  harbors;  miscellaneous 
improvement,  including  surveys,  establishment,  care  and  record  of 
water  gauges,  establishment  oi  harbor  lines,  regulation  of  encroach- 
ment and  deposits  on  the  banks  of  the  river  or  in  its  channel,  and  the 
supervision  of  construction  of  bridges  across  the  river.  The  length  of 
river  through  which  the  work  extends  is  but  little  short  of  1,000  miles, 
and  the  total  expenditure  by  the  Government  during  the  seventy-eight 
years  it  has  been  in  progress,  exclusive  of  liibilities  outstanding  June 
30,  1905,  is  $6,608,617.43,  making  an  annual  average  expenditure  for 
improvements  and  their  maintenance  to  date  of  $85.76  per  mile. 

The  principal  operations  of  the  last  fiscal  year  were  as  follows: 
The  U.  S.  dredges  Ohio  and  Oswego  excavated  292,865  cubic  yards  of 
f>and,  gravel,  and  bowlders,  and  removed  501.5  tons  of  rocks  and 
sunken  logs,  431  piles,  and  2  wrecks,  resulting  in  improved  channels 
with  low-water  depth  of  from  4  to  6  feet  at  Short  Creek  bar,  Blair 
Run  bar,  Coon  Run  bar,  Opossum  Creek  bar,  Barnes  Run  bar,  Mill 
Creek  bar,  Matamoras,  W.  Va..  Reas  Run  bar.  Ohio  River  bar  at 
mouth  of  Muskingum  River,  and  mouth  of  Muskingum  River ;  5,625.2 
cubic  yards  of  stone,  112,676  feet  B.  M.  of  oak  timber,  and  13,264 
pounds  of  iron  were  used  in  repairing  low  dams  and  dikes  at  Browns, 
Marietta,  Buffington,  and  Raccoon  islands  and  at  Eightmile  and 
Fourmile  bars ;  298.3  cubic  yards  of  stone,  63,120  feet  B.  M.  of  oak 
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timber,  and  11,707.5  pounds  of  iron  were  used  in  repairing  the  ice 
piers  at  Middleport  and  Gallipolis,  Ohio.  Local  surveys  or  examina- 
tions were  made  at  the  following  localities,  in  response  to  requests 
from  river  interests  for  special  ciredcing  or  other  form  of  improve- 
ment: Brunot  Island;  Waller  ripple;  bar  above  Beaver  Brid^; 
Baker  Island;  Captina  Island ;  Mustapha  Island ;  Middleport,  Ohio ; 
bar  at  Evansville,  Ind. ;  Slim  Island,  and  Grand  Chain.  A  contract 
was  entered  into  June  14,  1905,  for  the  extension  and  reiiair  of  two 
dikes  near  Mound  City,  III.,  at  an  estimated  cost  of  $37,212.50.  These 
dikes  are  intended  to  establish  and  maintain  a  reliable  channel  along 
the  Mound  City  frontage  of  the  Ohio  River,  as  approved  by  the  Board 
of  Engineers  for  Rivers  and  Harbors.  (Rejiort  of  the  Chief  of  Engi- 
neers, 1904,  Appendix  D  D  6,  pp.  2456-2457.)  The  sum  of  $25,000, 
appropriated  conditionally  by  the  deficiency  act  of  July  1,  1902,  for 
improvement  of  the  river  between  Cairo  and  Mound  City,  has  not  been 
drawn  from  the  Treasury,  and  on  June  30,  1905,  this  amovmt  was 
covered  into  the  surplus  Sfund  of  the  Treasury.  Surveys  for  harbor 
lines  between  Dams  No.  4  and  No.  5,  Ohio  River,  were  completed, 
including  the  necessary  references,  subject  to  the  final  approval  of  the 
Secretary  of  War.  A  number  of  examinations  were  made  for  pre- 
venting encroachments  or  in  supervising  War  Department  permits, 
the  latter  including  plans  for  bridges  at  Mingo  Junction,  Ohio,  and 
Ceredo,  W.  Va.,  both  of  which  are  complete  and  open  for  traffic,  and 
at  Steubenville,  Ohio,  now  in  process  of  construction. 

By  authority  of  the  Secretary  of  War.  and  in  accordance  with  the 
provisions  of  the  river  and  harbor  act  of  March  3,  1905,  a  Board  of 
officers  of  the  Corps  of  Engineers  was  appointed  to  examine  the  Ohio 
River  and  report  upon  a  comprehensive  system  of  improvement  by 
canalization  of  the  river  by  means  of  locks  and  dams,  or  by  other 
methods  calculated  to  provide  for  the  probable  demands  of  traffic, 
present  and  prospective. 

The  nature  of  the  Ohio  River  is  such  that  its  improvement,  whether 
by  canalization  (locks  and  dams)  or  open  channel,  can  not  bring  full 
benefit  to  navigation  interests  until  the  improvement  shall  have  be- 
come more  continuous  than  past  appropriations  have  permitted ;  the 
imimproved  portions  afford  less  depth  of  channel  than  the  improved 
sections  and  limit  the  available  draft  for  the  whole  river  to  that 
required  for  passing  its  shoalest  parts.  Dredging  and  snagging  oper- 
ations will  be  required  at  many  places,  even  should  a  more  or  less 
complete  system  of  canalization  be  finally  adopted,  and  for  open- 
channel  improvement  continuous  work  and  simultaneous  operations 
will  be  absolutely  necessary  to  produce  effective  results.  The  Govern- 
ment plant  should  be  largely  increased  in  order  that  any  great  amount 
of  work  may  be  accomplished  during  the  comparatively  short  periods 
to  which  effective  operations  must  be  limited  each  year  on  account  of 
unfavorable  river  conditions.  Several  light-draft  towboats,  barges, 
and  derrick  boats  for  dike  construction  and  removing  rocks  or  other 
obstructions  and  two  or  more  modern  *  dredges  of  large  capacity 
adapted  to  the  varying  kinds  of  work  are  all  urgently  needed  before 
anything  approximating  satisfactory  progress  can  be  expected,  nor 
can  the  service  of  such  plant  be  obtained  under  contract  on  this  river. 

In  order  to  provide  for  navigation  during  com[)arativcly  low-water 
periods  in  winter,  many  of  the  existing  dikes  and  dams  will  require 
to  be  kept  in  a  state  of  repair,  as  the  movable  dams  can  not  safely  be 
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operated  during  a  time  of  even  light-running  ice,  although  properly 
protected  steamboats  may  be  able  to  navigate  at  such  time.  The 
severe  losses  to  floating  craft  during  the  winter  of  1901—5  have  shown 
the  importance  of  maintaining  certain  of  the  harbors  of  refuge 
afforded  by  existing  ice  piers  and  the  providing  of  others  at  carefully 
selected  localities.  Special  surveys,  designed  to  fill  in  and  complete 
the  skeleton  work  now  outlined  in  connection  with  the  inve-stigations 
of  the  Board  of  Engineer  olEcers  ajipointed  to  examine  and  report 
upon  the  Ohio  River,  will  be  reqtiired  at  many  points. 

The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated 
by  statistics  that  the  engineer  officer  in  charge  of  the  river  has  been 
able  to  obtain,  was  as  follows:  General  merchandise,  coal,  etc., 
10,142,551  tons;  pas.sengers,  3,951,384.  The  diminution  in  tonnage 
and  passenger  traffic  was  due  to  the  unusually  long  duration  of  low 
water  in  summer  and  ice  in  winter  during  the  fiscal  year. 

.Tuly  1.  1904.  balance  unexi)endetl $230,4.'54.40 

Amount  appropriated  by  river  and  harlwr  act  approved  March  3, 1905."  208, 200. 00 

October  10.  1904,  amount  received  for  lost  transit 200.00 

June  10,  190i>.  amount  received  from  sale  of  maps ; 4.25 

March  10,  1005.  amount  received  from  appropriation  for  operatluR 

and  care  of  canals,  etc..  Muskingum  River 9,900.00 

April  29,  1905,  amount  received  from  appropriation  for  oiieratlng 

snag  boats  on  the  Ohio  River 3,742.48 

452,  !501. 13 
June  .TO,  190.'),  amount  expended  during  fiscal  year : 

For  works  of  Improvement $49,  7!>4.  .TS 

For  maintenance  of  improvement .Hti,  806.  48 

86,561.06 

July  1,  1905.  balance  unex|)ended 3(>.5. 040.  07 

July  1,  1905,  outstanding  liabilities 2,240.14 

July  1,  1905,  balance  available 6.163,699.93 

July  1,  1905,  amount  covered  by  uncompleted  contracts 47,6.53. 10 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

(See  Appendix  D  U  1.) 

2.  Lock  and  Dam  No.  37,  Ohio  River. — The  river  and  harbor  act 
approved  June  13,  1902,  provided  for  commencing  this  work  by 
appropriating  the  sum  of  $100,000  and  authorizing  its  completion  at 
a  total  cost  not  exceeding  $1,050,000  under  the  continuing-contract 
•system. 
'  Previous  operations  relating  to  this  improvement,  including  the 
detailed  surveys  and  examinations  incident  to  final  selection  of  the 
site  for  the  work,  are  summarized  in  the  Report  of  the  Chief  of  Engi- 
neers for  1903,  page  426,  and  for  1904,  page  4.')4. 

During  the  last  fiscal  year  the  work  of  constructing  the  lock  and 
dam  was  advertised  (August  27),  bids  were  opened  September  27. 
and  a  contract  was  entered  into  Octolxir  27,  1904.  The  contract, 
which  is  estimated  to  aggregate  about  $792,152,  covers  all  temporary 
and  permanent  work,  excepting  the  steam  and  air  machinery,  elec- 
tric lighting  plant,  permanent  buildings  (above  foundations),  and 

"The  act  appropriated  ?.3(X),000.  but  .$91,800  has  been  dlvertetl  for  other  pur- 
I)oae«  contemplated  in  the  act. 

i>  $15,87.3.66  of  this  balance  i)ertalns  to  Ice  piers  at  Mlddleport,  GalllpoUs,  and 
Maysvllle. 


Digitized  by 


Google 


BIVEB  AND   HABBOB   IMPBOVEMENTS.  465 

water-supply  system;  the  cement  will  be  fviriiished  by  the  ITnited 
States.  A  temporary  office  building  for  the  use  of  the  tlnited  States 
during  the  construction  of  the  lock  and  dam  was  erected  at  a  cost  of 
$773.85  under  contract  (dated  August  31). 

Owing  to  the  lateness  of  the  season  no  work  of  construction  was 
done  during  1904,  but  a  considerable  amount  of  preliminary  work  was 
accomplished,  such  as  building  a  railroad  siding,  receiving  machinery, 
etc.  In  May,  1905,  active  construction  work  was  l)egim  ami  has  con- 
tinued, except  as  interrupted  by  high  water,  until  the  close  of  the  fiscal 
year.  The  land  on  both  sides  of  the  river  has  l)een  cleared  except 
the  final  grubbing,  excavation  for  lock  and  guide  walls  has  been  car- 
ried on  by  dredging,  some  filling  has  been  done,  the  cofferdam  and 
protection  work  incident  thereto  has  l)een  begun,  and  a  large  amount 
of  iron  work  completed,  some  of  which  is  now  at  the  site  of  dam. 
Bids  for  34,000  barrels  of  American  Portland  cement  (a  little  more 
than  half  the  total  quantity  required  in  the  construction  of  the  work) 
were  received  February  21,  and  contract  for  same  entered  into  April 
15,  1905,  at  an  aggregate  cost  of  $49.()40.  The  total  expenditure  on 
account  of  the  work  to  June  30,  1905,  exclusive  of  outstanding  lia- 
bilities, is  $40,944.09,  of  which  the  sum  of  $17,775.70  was  expended 
during  the  last  fiscal  year. 

July  1.  1904,  balance  unex|>enaed $470,  R*!!.  01 

Amount  appropriated  by  sundry  civil  act  approvetl  March  3.  190.5 50, 000.  00 

520,  831.  01 
June  30,  1905,  amount  expended  during  fiscal  year,  for  worlJH  of  im- 
provement       17,  775.  "0 

July  1,  1905,  balance  unexpended 509. 0.").  91 

July  1,  1905,  outstanding  liabilities .'{87,73 

July  1,  1905,  balance  available .508,008.18 

July  1,  1905,  amount  covered  by  uncompleted  contracts 8."{.5.  089.  12 

Amount  (estimated)  re(iuired  for  completion  of  existing  project .500.000.00 

(See  Appendix  D  D  2.) 

3.  Operating  snag  boat  on  the  Ohio  Hirer. — The  condition  of  the 
channel  way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work, 
and  the  benefits  accruing  therefrom  to  river  commerce  are  plainly 
shown  by  the  yearly  reports  of  obstructions  removed,  wliich  obstruc- 
tions, if  permitted  to  remain,  would  make  navigation  highly  danger- 
ous at  ordinary  stages  and  hazardous  at  any  time. 

The  project  for  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  in  1876,  the  boat  having  been  completed  at  a 
cost  of  $125,125.24,  and  the  expense  of  operating  having  l)een  borne 
by  appropriations  for  improving  the  Ohio  River  until  1890.  The 
river  and  harbor  act  of  September  19,  1890,  provided  $25,000  yearly 
for  this  purpose,  and  the  act  of  June  3,  1896,  increased  the  yearly  ap- 
propriation to  $50,000. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1905,  was  $34,688.23. 

As  far  as  practicable  the  removal  of  obstructions  is  carried  on 
whenever  permitted  by  the  stage  of  water  and  the  absence  of  dan- 
gerous ice;  and  during  the  last  fiscal  year  the  regular  Ohio  River 
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snag  boat  E.  A.  Woodruif  was  in  active  service  from  July  12  to  Octo- 
ber 25,  1904,  and  from  April  24  to  June  30,  1905,  the  obstructions  re- 
moved being  as  follows:  694  snags,  aggregating  in  weight  3,086.36 
tons;  8  rocks,  me{isuring  2,261  cubic  feet;  79  wrecks,  comprising  39 
coal  barges,  29  coal  boats,  3  flat  boats,  2  fuel  flats,  2  wharf  boats,  1 
sand  boat,  and  the  remains  of  3  steamboats.  The  snag  boat  also  re- 
moved 5,097  cords  of  drift  which  had  accumulated  above  the  ice  piers 
at  Pomeroy  and  Gallipolis. 

The  snag  boat  not  being  available,  the  following  obstructions  within 
50  miles  of  the  head  of  the  river  were  removed  chiefly  by  the  U.  S. 
launch  Wenonah,  equipped  with  explosives :  8  coal  boats  and  parts  of 
2  others,  4  coal  barges,  1  covered  barge,  and  1  large  rock. 

The  snag  boat  Woodruff  is  a  powerful  and  finely  equipped  vessel 
that  does  admirable  service  during  moderate  stages  of  water,  but  can 
do  little  or  nothing  when  the  river  is  at  a  stage  of  less  than  4  feet, 
though  it  is  at  such  stages  that  snagging  operations  should  be  prose- 
cuted most  advantageously. 

It  is  extremely  important  that  snagging  operations  should  be  ex- 
tended to  cover  these  low-water  periods,  and  to  this  end  it  is  recom- 
mended that  the  yearly  appropriation  for  snagging,  as  provided  for 
by  the  act  of  June  3,  1896,  be  increased  to  $65,000  for  the  fiscal  year 
ending  June  30, 1906,  the  additional  $15,000  to  be  used  in  the  building 
and  equipment  of  one  light-draft  combination  snag  and  derrick 
boat  adapted  for  use  at  even  extreme  low-water  stages.  This  boat 
would  form  a  part  of  the  regiilar  snagging  plant,  and  would  be  oper- 
ated from  the  yearly  appropriation  made  for  that  purpose. 

(See  Appendix  D  D  3.) 

IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA;  OF 
ALLEGHENY  RIVER,  PENNSYLVANIA;  OF  MONONGAIIELA  RIVER. 
WEST  VIRGINIA  AND  PENNSYLVANIA:  CONSTRUCTION  OF  LOCKS 
AND  DAMS  NOS.  2-7,  OHIO  RIVER ;  OPERATING  AND  CARE  OF  LOCKS 
AND  DAMS  NOS.  1  AND  6,  OHIO  RIVER,  AND  DREDGING  POOL  6, 
OHIO  RIVER. 

This  district  was  in  the  charge  of  Maj.  Wm.  L.  Sibert,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  Alfred  B. 
Putnam,  Corps  of  Engineers,  the  entire  year  and  First  Lieut.  Ed- 
ward N.  Johnston,  Corps  of  Engineers,  since  April  5,  1905,  and  First 
Lieut.  George  R.  Spalding,  Corps  of  Engineers,  since  June  3,  1905. 
Division  engineer.  Col.  G.  J.  Lydecker,  Corps  of  Engineers. 

/.  M onongahela  River,  West  Virginia. — Mavigation  of  Mononga- 
hela  River,  West  Virginia,  was  in  its  original  condition  impeded  at 
high  water  by  swift  currents,  the  fall  per  mile  being  about  2  feet. 
At  low  stages  it  was  obstructed  by  shoals  and  numerous  gravel  and 
rock  bars.  Steamboat  navigation  was  practicable  at  high  stages 
as  far  upstream  as  Morgantown.  Occasionally  a  boat  could  go  as  far 
upstream  as  Fairmont,  and  downstream  navigation  of  flats  and  small 
rafts  was  practicable  at  medium  and  high  stages. 

The  original  project  of  the  above  portion  of  the  Monongahela 
River  is  dated  February  5,  1872,  and  contemplated  the  construction 
of  Locks  and  Dams  Nos.  8  and  9.  This  project  was  completed  on 
November  8, 1899,  with  the  result  that  boats  drawing  5.2  feet  of  water 
could  navigate  the  river  in  low  water  as  far  upstream  as  Morgantown, 
W.  Va.,  the  river  having  previously  been  slackwatered  from  its 
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Eiouth  to  Lock  No.  8  by  the  Monongahela  Navigation  Company.    The 
amount  expended  under  this  project  was  $436,900. 

The  existing  project,  dated  February  3,  1897,  and  approved  March 
13,  1897,  provides  for  the  construction  of  six  locks  and  dams,  Nos. 
10  to  15,  inclusive,  between  Morgantown  and  Fairmont,  W.  Va.,  at 
an  estimated  cost  of  $1,275,000  for  the  six.  The  sum  of  $107,463.86 
was  recovered  from  surety  company  on  contract  of  C.  I.  McDonald 
for  failure  to  complete  Locks  and  Dams  Nos.  10  to  15.  The  amount 
expended  under  this  project  at  the  close  of  fiscal  year  ending  June 
30, 1905,  was  $1,257,369.94.    None  of  this  was  applied  to  maintenance. 

Condition  of  work  at  end  of  fiscal  year  ending  June  30, 1905 : 

Nos.  10  to  15,  inclusive. — ^The  locks  and  dams  proper  were  com- 
pleted and  assigned  to  "  Operating  and  care  of  canals,"  etc.,  in  Jan- 
uary,   1904.     Additional    protection    has    been   made   to  abutment 
grounds,  lock  tenders'  dwellings,  and  hecessary  storehouses  and  shops  . 
completed. 

The  completion  of  these  six  locks  and  dams  extended  the  slack- 
water  navigation  of  the  Monongahela  River  28  miles,  from  Morgan- 
town  to  4  miles  above  Fairmont,  W.  Va.,  with  «  minimum  navigable 
depth  of  7  feet.  The  improvement  should  enable  the  people  of  the 
territory  affected  to  transport  coal,  general  freight,  etc.,  almost 
uninterruptedly  to  market.  The  people  at  Fairmont  and  above  are, 
however,  deprived  of  a  reasonable  use  of  this  improved  river  by  a 
bridge  across  the  fifteenth  pool  belonging  to  the  Baltimore  and  Ohio 
Railroad  Company  that  has  under  it  a  clearance  of  only  26.7  feet 
at  pool  stage.  The  Secretary  of  War  decided  that  this  bridge  was 
an  unreasonable  obstruction  to  navigation,  and  on  September  1,  1904, 
ordered  that  changes  necessary  to  remove  the  obstruction  be  made. 

The  usual  variation  of  level  of  water  surface  is  22  feet. 

In  that  portion  of  the  river  previously  improved  by  Locks  and 
Dams  Nos.  8  and  9  the  volume  of  business  has  materially  increased 
over  that  originally  existing  there.  A  daily  line  of  packets  plies  the 
river  between  Pittsburg  and  Morgantown,  and  towboats  operate  as 
necessity  requires.  Since  the  opening  of  Locks  10  to  15,  inclusive, 
a  small  packet,  capable  of  passing  under  the  low  bridge  below  Fair- 
mont, has  made  daily  trips  between  Morgantown  and  Fairmont. 
Small  towboats  also  operate  on  this  section  of  the  river. 

More  extended  information  is  given  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1896  and  1898,  pages  2134,  respectively. 

A  report  of  survey  of  the  Monongahela  River  between  Geneva  and 
Morgantown  will  be  found  in  House  Executive  Document  No.  144, 
Forty-second  Congress,  second  session,  and  from  Morgantown  to 
Fairmont,  W.  Va.,  in  House  Executive  Document  No.  91,  Forty- 
fourth  Congress,  first  session. 

Commercial  statistics,  fiscal  year  1905. 


Ixx*. 

Freight. 

Fsaaen- 
gen. 

Lock. 

Freight. 

Paaaen- 
gers. 

No  8                 

Tom.  a 
86,788 
88,867 
16.979 
15,866 

16,501 
14,871 

7,9ri 

7,912 

No.  12 

Toiu.a 
9,4» 
7,684 
8,989 
1734 

7,180 

No.9           

No.  13 

8,119 

No  10                  

No.  14 

9,406 

No.  11 

No.  16 

22,091 

«  2,000  pounds. 
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July  1,  1904,  balance  unexpended - $107,508.74 

Amount  received  account  of  failure  to  complete  Locks  and  Dams 
10-15  under  C.  I.  McDonald  contract 107,403.80 

215, 032. 60 
June  30,  1905,  amount  esi)ended  during  fiscal  year,  for  works  of  Im- 
provement        89, 938. 68 

July  1,  1905,  balance  unexitended 125,093.92 

July  1,  1905,  outstanding  liabilities 5,032.52 

July  1, 1905,  balance  available—- 120,061.40 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1,457.  50 

(See  Appendix  E  E  1.) 

2.  Monongahela  River,  Pennsylvania. — ^That  part  of  the  Monon- 

fahela  River  in  Pennsylvania  extends  from  Pittsburg  to  the  month  of 
>unkards  Creek,  a  distance  of  89  miles.  In  its  original  condition, 
prior  to  1840,  it  was  navigable  for  steamboats  only  at  high  stages.  A 
downstream  navigation  for  light-draft  flats  and  rafts  was  practi- 
cable at  high  and  medium  stages.  The  average  fall  per  mile  is  about 
0.9  foot,  and  the  minimum  discharge  about  160  cubic  feet  per  second. 

In  1833  Congress  provided  for  a  survey  of  tlie  river  from  Pitts- 
burg to  Brownsville,  a  distance  of  about  57  miles.  This  survey  was 
not  followed  by  an  appropriation  for  improving  the  river,  and  the 
legislature  of  I^ennsylvania,  by  act  of  March  31,  1836,  incorporated 
and  authorized  the  Monongahela  Navigation  Company  to  improve  the 
river  from  Pittsburg,  Pa.,  to  the  Virginia  State  line,  a  distance  of  90^ 
miles.  This  company  built  7  locks  and  dams,  producing  slack  water 
from  Pittsburg  to  within  2  miles  of  the  West  Virginia  State  line. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
the  Secretary  of  War  to  institute  and  carry  to  completion  proceedings 
for  condemnation  of  all  the  property  and  appurtenances  of  the  com- 
pany. The  property  was  acquired  Iby  the  United  States  on  July  7, 
1897. 

The. amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  projects  is  $3,769,073.88,  including  the  pur- 
chase money. 

The  existing  projects  for  the  improvement  are  as  follows : 

Adopted  bv  the  act  of  June  13,  1902,  providing  for  the  rebuilding 
of  Lock  and  Dam  No.  2.  The  limiting  cost  is  $655,961.  The  amount 
expended  under  this  project  at  close  of  fiscal  year  ending  June  30, 
1905,  is  $368,210.30,  none  of  which  was  applied  to  maintenance. 

Adopted  by  the  act  of  March  3,  1905,  providing  for  the  rebuilding 
of  Lock  and  Dam  No.  3  at  a  limiting  cost  of  $589,196.  The  amount 
expended  under  this  project  at  close  of  fiscal  year  ending  June  30, 
1905,  is  $10,299.14,  none  of  which  was  applied  to  maintenance. 

Adopted  by  the  act  of  March  3,  1899,  providing  for  enlargement 
and  improvement  of  Lock  6,  certain  accessory  structures  at  Lock  3, 
and  for  additional  pieces  of  floating  plant,  at  an  estimated  cost  of 
$185,556.  The  amount  expended  under  this  project  at  close  of  fiscal 
year  ending  June  30,  1905,  is  $181,751.97,  none  of  which  was  applied 
to  maintenance. 

Adopted  by  the  act  of  March  3,  1905,  providing  for  the  acquisition 
of  river  front  at  Dam  No.  6  and  for  certain  improvements  to  Dams 
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Nos.  5  and  6  by  an  appropriation  of  $7,850.  No  money  has  been 
expended  under  this  project  up  to  the  close  of  tiscal  year  ending  June 
30, 1905. 

Condition  of  work  at  end  of  fiscal  year  ending  June  30,  1905 : 

RebuUding  Lock  and  Dam  No.  2. — The  foundations  and  walls  of 
the  locks  were  nearly  completed.  Work  was  begun  on  upper  and 
lower  guide  walls  and  guard  walls.  The  abutment  and  390  feet  of 
the  foundation  for  dam  were  completed.  Work  was  in  progress  for  the 
completion  of  the  remaining  section  of  the  foundation.  The  leaves 
for  one  of  the  upper  gates  were  about  ready  for  delivery  at  close  of 
year. 

Rebuilding  Lock  and  Dam.  No.  3. — The  necessary  land  has  been 
purchased.  Contract  has  been  let  for  the  construction  of  the  lock  and 
hired-labor  work  on  abutment  begun. 

Locks  3,  6,  and  -floating  plant. — All  of  the  work  of  improvement  at 
Locks  3  and  6  contemplated  in  existing  project,  except  the  purchase  of 
certain  land  at  I^ock  6,  has  been  completed.  AH  of  the  floating  plant 
provided  for  in  the  existing  project,  consisting  of  a  dredge  and  two 
dump  scows  and  repair  steamer  with  snagging  appliances,  was  com- 
pleted and  put  in  service. 

Locks  and  Dams  5  and  6. — Negotiations  are  under  way  for  the 
securing  of  the  river  front  at  No.  6\y  purchase  or  condemnation.  No 
work  has  as  yet  been  done  to  the  improvements  to  Locks  5  and  6. 
There  has  been  no  money  expended  under  this  project  at  close  of 
year. 

Usual  variation  of  level  of  water  service,  25  feet. 

The  Monongahela  River  in  Pennsylvania  is  navigable  in  fact  for 
its  entire  length. 

The  agCTegate  tonnage  of  freight,  principally  coal,  including  iron 
and  miscellaneous  articles,  on  the  river  for  thirteen  years,  was  as 
follows : 

Calendar  year —  Tons.       ;  Fiscal  year —  Tons. 

1892 4, 16.%  304  1  1899 0,954,955 

1893 4,142.044  1  1900 5.994,975 


1894 4,918,080 

1895 4,  mT),  7<« 

1896 .5.089.159 

Fiscal  year — 

1898 C.  117, 973 


1901 6, 856,  ."SO? 

1902 9,100,887 

1903 11,369,814 

1904 9,268,736 

1905 9.211,752 


The  traffic  of  the  river  is  hampered  and  restricted  by  insufficient 
capacity  and  inconveniencies  at  the  locks.  This  will  not  be  overcome 
until  tKe  enlargement  of  Locks  1,  4,  and  5  is  provided  for. 

A  history  ot  the  slack-water  system  of  this  river  and  an  estimate  of 
the  cost  of  its  enlargement  and  improvement  to  afford  adequate  ac- 
commodation for  a  large  and  growing  traffic  are  given  in  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2412  to  2424, 
inclusive. 

A  report  upon  the  commercial  value  and  importance  of  the  works 
of  the  Monongahela  Navigation  Company  is  printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1887,  page  1802. 

A  report  of  the  Chief  of  Engineers  on  the  subject  of  acquiring 
by  purchase  the  locks  and  dams  on  Monongahela  Kiver,  Pennsylva- 
nia, can  be  found  in  House  Executive  Document  No.  249,  Fifty-third 
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Congress,  third  session.  Testimony  relative  to  value  of  improvement 
of  Monongahela  Navigation  Company  and  to  commercial  importance 
of  free  navigation  of  said  river  can  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  page  2142.  Report  on  examination 
of  Locks  and  Dams  Nos.  1,  3,  4,  and  5  is  printed  in  House  Document 
No.  209,  Fifty-eighth  Congress,  second  session. 

CONSOLIDATED. 

July  1,  1904,  balance  unexpended 1601,334.23 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  207, 850. 00 


809, 184. 23 
June  30,  1905.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    320,078.64 


July  1,  1905,  balance  unexiiended 489, 1(^.  .59 

July  1,  1905,  outstanding  liabilities 50,314.07 


July  1,  1905,  balance  available 4.S8,  791.  52 


July  1,  1905,  amount  covered  by  uncompleted  contracts 437, 691.. 58 

Amount  (estimated)  required  for  completion  of  existing  project 389,196.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 389,196.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

REBUILDINO   LOCK    NO.   2. 

July  1,  1904,  balance  unexpended $594,417.85 

June  .%,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement    .106,667. 15 


July  1,  1905,  balance  unexpended 287,750.70 

July  1,  1905,  outstanding  liabilities 25,700.62 


July  1, 1905,  balance  available 262,050.08 


July  1,  1905,  amount  covered  by  uncompleted  contracts 181,131.58 

REBUILDINO   LOCK    NO.    3. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905_$200,  000.  00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        10,299. 14 


July  1,  1905,  balance  unexpended 189,700.86 

July  1,  19a5,  outstanding  liabilities 21,113.45 

July  1,  1905,  balance  available 168,587.41 


July  1,  1905,  amount  covered  by  uncompleted  contracts 256,560.00 

Amount  (estimated)  required  for  completion  of  existing  project 389,196.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pendetl  July  1,  1905 389,196.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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LOCKS   3,   C,   ETC. 

July  1,  19(>t,  balance  unexpended 10,916.38 

June  30,  1905,  amount  exi)ended  during  flscal  year,  for  works  of  im- 
provement         3, 112.  35 

July  1,  1905,  balance  une.x|)en(led 3,801.03 

July  1,  1905,  outstanding  liabilities 3,500.00 

July  1,  1905,  balance  available 304.03 

LOCKS   5  AND   (!. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    f  7, 850. 00 
July  1,  1905,  balanc-e  unexi)ended 7,850.00 

(See  Appendix  E  E  2.) 

3.  Operating  and  care  of  lochs  and  da7ns,  Monongahela  Hirer. — 
The  slack- water  system  of  the  Monongahela  River  comprises  15  dams 
and  19  locks.  I^ocks  1  to  4,  inclusive,  are  double  locks;  5  to  15  are 
single  locks.  The  chambers  of  the  large  locks  are  50)  feet  wide,  and 
the  shortest  of  these  below  Morgantown  is  '21(5  feet  long  in  the  clear; 
the  six  new  locks  above  Morgantown  are  each  50  feet  wide  by  182 
feet  useful  length.  The  chambers  of  the  small  locks  are  50  feet  wide 
by  160  feet  long  in  the  clear.  Controlling  depths  at  pool  surfaces 
on  the  sills  at  the  different  old  locks  below  Morgantown  vary  from 
4  to  6.7  feet;  on  the  new  locks  above  that  point  they  are  uniformly 
7  feet.  During  low  stages  of  water  a  deptli  of  8  feet  is  maintained 
below  Dam  No.  4  by  placing  flashboards  on  the  dams,  and  a  depth  of 
7.5  feet  above  that  point  by  i)lacing  flashboards  on  Dams  4  and  5. 

The  original  ctmdition  and  scope  of  this  improvement  is  described 
in  the  preceding  summary  reports  for  improving  Monongahela  River, 
Pennsylvania  and  West  Virginia. 

The  existing  project  is  the  operating  and  maintaining  of  Locks  and 
Dams  1  to  15,  inclusive. 

The  amount  expended  up  to  June  30, 1904,  was  $1,460,313.76. 

The  locks  were  operated  throughout  the  year  except  when  closed  for 
limited  periods  for  repairs  and  during  floods  and  ice.  The  dams 
extend  slack  water  to  a  point  4  miles  above  Fairmont,  W.  Va.,  a  dis- 
tance of  131  miles  above  the  mouth  of  the  Monongahela  River,  at 
Pittsburg. 

The  most  notable  work  of  repair  during  the  year  was  that  to  the 
small  lock  at  No.  4,  seriously  damaged  by  a  passenger  steamer  in  the 
spring  of  1904.  which  lock  was  again  put  in  service  in  November. 
The  facilities  for  building  derrick  Iwats,  flatlwats,  etc.,  at  the  boat 
yard  at  No.  4  wore  enlarged  and  several  such  l)oats  were  constructed. 

A  number  of  snags  and  wrecks  were  removed  by  the  snag  boat,  and 
about  24,000  cubic;  yards  of  gravel,  sand,  coal,  waste,  etc.,  excavated 
from  the  channel,  mostly  by  the  United  States  dredge  boat. 

The  amount  expendecl  during  fiscal  year  ending  Juiie  30,  1905,  for 
operating  and  care  of  the  locks  and  dams  was  $234,070.41. 
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Total  commerce  of  the  river. 


Fiscal  year.  Products.    '  ^^"'  Fiscal  year.  j    Pn-ducte.    j  ^^^' 


Tonn.a  '  I       Tont.a      ■ 

1902 fl,lUI.»87  I    181,527      1904 1       9,888.738        116,174 

IWB 11.868,814       101,457      1905 9,211,752         78,468 


•  2.000  pounds. 

(Sw  Appendix  E  E  .3.) 

4.  Ilarhor  at  Pitffdjurf/,  Pa. — This  harbor  comprises  that  portion  of 
(he  Ohio  River  lying  above  Davis  Island  dam.  a  length  of  4.7  miles; 
that  portion  of  the  Allegheny  River  lying  between  its  mouth  and 
Brilliant  station.  Allegheny  Valley  Railroad,  a  length  of  7.3  miles, 
and  that  portion  of  the  Monongahela  River  lying  between  its  mouth 
and  jVIcKeesport,  a  distance  of  15.5  miles;  total  length  of  harbor,  27..5 
miles.  That  ])ortion  of  the  harbor  most  used  as  such,  and  called  the 
lower  harbor,  lies  between  the  Davis  Island  dam  and  Dams  Nos.  1  on 
the  Allegheny  and  Monongahela  rivers  and  measures  8  miles  of  river. 
In  its  original  condition  tlie  lower  harbor  depths  were  from  3  to  4 
feet  on  natural  mean  low  river,  and  very  oiten  still  lower  stages 
caused  susi^ension  of  navigation. 

Since  the  completion  of  Davis  Island  dam,  in  1885,  the  maximum 
draft  which  could  be  carried  over  the  shoalest  place  W'as  scant  8  feet 
at  pool  stage.  Parts  of  the  channel  and  harbor  are  from  10  to  12  and 
irom  1(5  to  20  feet  in  depth.  The  average  widths  of  the  harbor  at  pool 
surfaces  are:  On  the  Ohio,  about  1.100  feet;  on  the  Allegheny,  about 
930  feet,  and  at  different  parts  of  the  Monongahela,  from  about  750  to 
JI50  feet.  The  capacity  of  the  harbor  is  impaired  by  shoal  places  and 
high  dumps  projecting  from  the  banks.  The  use  for  harbor  purposes 
of  that  portion  of  the  harbor  in  the  Allegheny  River  is  practically 
nullified  by  (he  low  bridges  on  that  stream.  The  clear  heights  of 
these  bridges  above  their  respective  pool  surfaces  are  from  27^  to  35^ 
feet.  The  least  height,  with  chimneys  down,  of  the  packets  that  ply 
between  Pittsburg  and  points  on  the  Ohio,  Kanawha,  and  Muskingum 
rivei-s  is  45  feet.  The  average  height  of  the  Ohio  River  towboats, 
with  chimneys  down,  is  44  feet.  The  height  of  a  suitable  packet  for 
the  Allegheny  River  is  al)out  3H  feet  and  of  a  suitable  towboat  about 
28  feet.  The  result  is  that  practically  none  of  the  coal  and  iron  or 
steel  products  intended  for  southern  shipments  is  loaded  or  harbored 
in  (he  Allegheny  River. 

In  1S.")8  the  State  of  Pennsylvania,  through  a  board  of  commis- 
sioners, made  a  detailed  survey  of  the  rivere  at  and  near  Pittsburg 
and  laid  down  on  the  maps  regiilarized  high  and  low  water  lines,  and 
referred  such  lines  to  stone  monuments  in  the  ground.  No  means, 
however,  were  provided  for  preserving  the  monuments  nor  for  pre- 
senting (he  filling  of  the  river  riverward  of  these  lines. 

In  18!»4  a  Board  of  Engineer  officers  recommended  certain  harbor 
lines  for  the  liarbor  of  Pi((sburg.  from  the  Davis  Island  dam  to  Bril- 
liant and  to  Homestead.  The  recommended  lines  generally  followed 
the  actual  banks  as  they  existed  at  that  time.  These  lines  were 
approved  by  the  Secretary  of  War  January  29,  1895.  An  extension 
of  these  lines  on  the  Monongahela  River  from  Homestead  to  McKees- 
port  was  approved  by  the  Secretai'y  of  War  April  3, 1902. 
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The  original  and  existing  project  for  improvement  was  adopted  by 
the  river  and  harlwr  act  of  March  3,  1890,  and  provided  for  dredging 
a  channel  through  the  lower  harbor  (lx>low  Dams  Xos.  1  on  the  Alle- 
gheny and  Monongahela  rivei*s)  where  needed,  10  feet  deep  at  pool 
and  500  feet  wide  Ijelow  Smithfield  Street  Tiridge,  Monongahela  River, 
and  above  this  bridge  and  in  the  Allegheny  River  of  a  less  width,  and 
one  limited  by  lines  from  ends  of  channel  spans  of  adjoining  bridges, 
except  at  the  Pan  Handle  Railroad  bridge,  where  the  dredged  channel 
under  modified  project  is  to  have  a  width  of  570  feet;  for  raising  the 
old  riprap  dam  across  Brunot  Island  channel,  Ohio  River;  for  remov- 
ing abandoned  structures  and  unauthorized  and  obstructive  fillings 
projecting  from  the  banks  lx>yond  the  harbor  lines;  for  marking  of 
harlx)r  lines,  and  for  inspecting  and  patrolling  the  harbor,  all  at  an 
estimated  cost  of  $110,6()2.J)0.  exclusive  of  maintenance,  after  the  first 
year,  of  $10,000  annually. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30.  1905,  was  $127,336.97.     (){• 
this  amoimt,  $16,074.07  was  applied  to  maintenance. 

Condition  of  work  at  end  of  fiscal  year  ending  June  30,  1905 :  The 
project  for  channel  dredging  on  the  Monongahela  River,  including 
the  modification  providing  ror  wider  channel  at  the  Pittsburg,  Cin- 
cinnati, Chicago  and  Ht.  Ix>uis  Railroad  bridge,  has  been  finished 
from  Lock  No.  1  to  shortly  above  the  Smithfield  Street  Bridge. 
From  this  point  downstream  to  lower  end  of  the  projected  <lredged 
channel  near  Market  street  the  chainiel,  proposed  to  be  500  feet  wide, 
has  been  dredged  to  a  width  of  300  feet.  In  the  Alleghenv  River, 
near  its  mouth,  a  channel  1,200  feet  long  and  180  feet  wide  has  been 
made.  By  directing  the  work  of  wind  dredgers,  operating  under 
permits  of  the  SecretaiT  of  War,  a  channel  was  made  through  Gar- 
rison bar,  Allegheny  River,  about  1,200  feet  long  and  150  feet  wide, 
and  by  the  same  means  a  channel  through  a  shoal  in  the  upper  end  of 
the  Ohio  River  was  improved.  The  raising  of  the  dam  at  Brunot 
Island  has  been  completed.  The  marking  of  the  harbor  lines  has 
been  completed  throughout  the  harlM)r  by  placing  reference  marks 
on  monuments  and  substantial  structures,  and,  where  practicable,  by 
marks  on  the  lines. 

The  maximum  draff  that  could  l)e  carried  June  30,  1905,  at  pool- 
full  stage  over  the  shoalest  part  of  the  locality  under  improvement  is 
10  feet.     The  usual  variation  of  level  of  water  surface  is  20  foot. 

Report  of  Board  of  Engineers,  dated  August  10,  1903,  made  in 
compliance  with  requirements  of  section  1  of  the  river  and  harbor 
act  of  June  13, 1902,  on  examination  of  Pool  No.  1,  Ohio  River  (Davis 
Island  pool),  Pittsburg  Harbor,  with  estimate  of  cost  of  securing 
increased  depth  and  adtlitional  harbor  facilities,  is  given  in  Annual 
Report  of  the  Chief  of  Engineers  for  190;?,  page  l(i88. 

The  principal  commercial  uses  of  the  harbor  are  the  mooring  cf 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  proceeding  to  destination 
on  that  river  or  on  the  lower  Mississippi,  the  mooring  of  timber 
rafts  and  boat  bottoms  coming  down  the  Allegheny  River  on  rises, 
the  delivery  of  coal  and 'other  materials  to  mills,  furnaces,  steel 
plants,  and  yards,  and  the  acconunodation  of  the  several  packet  lines 
plying  on  the  three  rivers  and  whose  routes  terminate  at  the  harbor. 
Besides  coal,  considerable  quantities  of  steel  rails,  cotton  ties,  sheet 
iron,  wire,  nails,  etc.,  are  shipped  by  barges  to  the  lower-river  markets. 
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Commercial  staiUtics. 


Calendar  year— 

Products. 

1800 

Tont." 
8,141,461 
10,916,489 

1801 

1808 .'. 

12,852,405 

Pasaen- 
gera. 


884,415 
817,800 
99»,5U0 


Calendar  year- 


1908. 
1904. 


Prodacts. 


Ton*.a 
12,240,800 
(■.873,448 


Pasaen- 
gerg. 


702, 2ae 

604,477 


«  2,000  pounds. 

More  extended  information  as  to  establishment  of  harbor  lines  at 
Pittsburg  is  given  in  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  page  2420;  extension  of  harbor  lines  down  Ohio  River  in 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2554;  up 
Monongahela  River,  for  1903,  page  1698;  modifications  of  harbor 
lines  in  Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page 
2215;  for  1899,  page  2449;  for  1903,  pages  1702,  1706,  and  1709 ;  for 
1904,  pages  2551  and  2553;  project  for  dredging,  marking  harbor 
lines,  inspection,  survevs  at  Pittsburg  Harbor,  in  Annual  Report  of 
the  Chief  of  Engineers'for  1899,  page  2399. 

July  1,  1904,  balaiu-e  unexi)emled 18,029.02 

Aiuonnt  appropriated  by  river  and  harlwr  act  approved  Marcli  3, 1905-     10, 000. 00 

18, 029.  92 
June  .TO,  lOO.*),  amount  exitended  during  fiscal  year,  tor  maintenance 
of  improvement 9,703.99 

July  1,  1905,  balanc-e  une.xi>eiuled 8,.'125.  93 

July  1,  1905,  outstanding  liabilities 729.  65 

July  1,  1905,  balance  available 7,596.28 

(See  Appendix  E  E  4.) 

5.  Operating  and  care  of  Dam^  Nof.  1  and  <7,  OMo  River. — Davis 
Island  dam  (Dam  No.  1)  is  a  movable  dam,  and  is  the  first  of  a  series 
for  the  improvement  of  the  upper  portion  of  the  Ohio  River.  The 
chamber  of  the  lock  is  110  feet  wide  and  600  feet  long  in  the  clear. 
The  improvement  was  completed  in  1885,  at  a  cost  of  about  $940,000. 
The  dam  was  built  to  secure  a  low-water  depth  of  6  feet,  and  has 
proved  a  gi'eat  benefit  to  commerce  in  general,  and  es^jecially  to  coal 
interests,  by  allowinjj  the  harborage  of  coal  at  Pittsburg  in  large 
quantities  while  awaiting  stages  of  water  suitable  to  the  passage  of 
boats  down  the  river. 

Apart  from  usual  repairs  and  renewals  of  horses,  props,  and 
Chanoine  wickets,  no  material  alterations  were  made  to  the  movable 
dam  during  the  fiscal  year  ending  June  30,  1905.  The  bear-trap  gate 
continued  in  service,  but  its  conclition  is  such  as  to  render  it  liable  to 
collapse  at  any  time.  Plans  were  pre[)ared  for  its  reconstruction, 
and  on  June  26  contract  was  awarded  to  the  Baker  Contract  Company 
for  removal  of  old  gate,  remodeling  its  piers  and  foundations,  and  the 
erection  of  a  new  gate,  at  a  cost  of  $19,500. 

The  reconstruction  of  the  back-channel  dam  at  Davis  Island  dam 
was  completed  in  October,  1904.  The  structure  is  a  fixed  concrete 
dam  with  a  movable  crest  of  the  Chittenden  drum  tyi^e. 

^Vhen  Davis  Island  dam  was  built  the  esplanade  was  constructed  at 
an  elevation  of  only  17  feet  above  the  pass  sill,  and  as  a  consequence 
the  power  plant  and  other  buildings  were  flooded  by  even  ordinary 
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freshets.  To  avoid  this  a  concrete  wall  8  feet  in  height  above  the 
level  of  the  land  wall  was  built  and  filling  and  grading  behind  this 
wall  tiearly  completed. 

Lock  and  Dam  No.  6  was  placed  in  operation  in  August,  1904. 
The  operation  of  this  lock  and  dam  is  satisfactory  in  every  particular 
except  that  the  bear  traps  warp  very  badly  in  raising  and  lowering. 
The  A-firame  dam  has  not  been  maneuvered.  Considerable  scour 
having  developed  around  piers,  both  above  and  below  the  bear-trap 
foundation,  about  2,000  tons  of  riprap  was  laid  to  protect  the  piers 
and  foundation. 

The  existing  project  is  the  operating  and  maintenance  of  Dams 
Nos.  1  and  6. 

The  amount  expended  up  to  June  30, 1904,  was  $360,836.21. 

The  amount  expended  during  fiscal  year  ending  June  30,  1905,  for 
operating  and  care  of  the  locks  and  dams  was  $104,138.95. 

Traffic  through  Dams  Nos.  1  and  6,  Ohio  River,  for  the  fiscal  year 
1905,  as  measured  by  the  commerce  through  Dam  No.  1,  Ohio  River : 

Fiscal  year.  I  Freight. 


1905. 


Toru." 
3,0ti3,8GS 


•  2,000  pounds. 

(See  Appendix  E  E  5.) 

6.  Construction  of  Locks  and  Dams  Nos.  2  to  7,  indusir^e,  Ohio 
River,-in  Pennsylvania. — A  general  description  of  the  Ohio  River  is 
contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896, 

Sage  2062.  The  svstem  of  improvement  of 'this  river  by  movable 
ams  was  approved  by  Congress  in  the  appropriation  act  for  the  year 
1875-76  (construction  of  dam  at  Davis  Island— first  dam  below  Pitts- 
burg) .  The  act  of  September  19,  1890,  provided  for  the  construction 
of  a  dam  at  or  near  Beaver,  Pa.,  known  as  No.  6.  The  above  repre- 
sent practically  the  original  projects  for  the  slack-water  system  of  the 
Ohio.  The  project  for  Dams  Nos.  2,  3,  4,  and  5  is  contained  in  An- 
nual Report  for  1896,  page  2120;  that  for  Dam  No.  7  in  Annual 
Report  for  1899,  page  2361. 

These  projects  contemplate  securing  a  6-foot  stage  of  water,  and 
were  adopted  by  Congress  June  3,  1896. 

Lock  No.  6  was  completed  August  17,  1904.  The  river  and  har- 
bor act  of  March  3,  1905,  provided  for  the  completion  of  Locks  Nos. 
2,  3, 4,  and  5,  and  a  modification  thereof,  and  of  No.  6  so  as  to  secure 
a  navigable  depth  of  9  feet  at  pool  stage.  For  this  purpose  $500,000 
was  appropriated  and  contracts  authorized  involving  expenditures 
not  to  exceed  $1,281,370  in  addition  to  moneys  already  appropriated. 
The  amount  expended  on  these  works  to  June  30, 1905,  is  as  follows : 
Dams  2  to  5 : 

Dam  2 $072,  6.W.  13 

Dam  3 553, 102. 0« 

Dam  4 451, 298. 29 

Dam  5 ^ 526, 457.  76 

2, 203, 488.  24 

Dam  6 1, 048, 2.58. 27 

Dam  7 16, 116.  at 

Total 3, 267, 862.  85 
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Of  this  amount  $(58,188.56  was  expended  in  maintenance,  viz,  for 
rebuilding  a  portion  of  the  land  wall  and  underpinning  a  portion  of 
the  river  wall  of  IxK'k  No.  5. 

Local  benefits  have  been  derived  from  the  completion  of  Lock  No. 
G.  Full  benefits  from  the  construction  of  any  one  lock  will  not  be 
obtained  until  all  of  the  locks  between  such  lock  and  Pittsburg  are 
completed. 

The  condition  of  the  work  is  as  follows: 

Lock  and  Dam  So.  2,  below  Glenfield. — ^The  lock  masonry  and  500 
feet  of  navigable  pass,  the  crib  substructure  of  remainder  of  dam, 
practically  all  of  the  concrete  foundations,  piers,  and  abutment,  are 
comi)leted  for  the  G-foot  stage.  Nearly  all  of  fixed  irons  for  dam 
and  bear-trap  weirs  are  in  place.  Movable  irons  and  wickets  of 
Chanoine  weir  are  in  position  and  movable  parts  of  bear-trap  leaves 
one-third  completed.  The  necessarv  steps  have  been  taken  to  raise 
masonry  of  piers  and  abutment  of  (fam  and  to  alter  movable  parts  to 
meet  requirements  of  the  i)-foot  project.  The  use  of  this  lock  and 
the  navigation  pass  were  obstructed  by  a  high  bar,  known  as  Merri- 
mans  bar.  A  channel  approaching  the  pass  and  the  lock  has  been 
dredged  to  a  width  of  between  200  and  400  feet.  The  walls  of  the 
power  house  are  practically  finished  and  those  of  the  lock  houses  one- 
third  comi^eted. 

Lofk  and  Dam  No.  3,  at  GlenoHbome. — ^The  masonry  of  lock  and 
the  foundation  walls  for  power  house  and  lock  houses  have  been  com- 
pleted. Four  hundred  feet  of  navigation  pass  and  the  crib  founda- 
tion for  200  feet  more  are  constructed.  Contracts  have  been  let  for 
the  construction  of  power  house  and  for  the  completion  of  the  dam. 
Bids  have  been  advertised  for  the  con.struction  of  the  bear  traps  and 
the  lock  gates. 

Lock  and  Dam  No.  4-,  at  LegionvllU. — The  masonry  of  lock  and  the 
foundation  walls  of  lock  houses  and  power  house  have  been  com- 
pleted. A  section  of  the  navigable  pass  250  feet  long  has  been  com- 
pleted. Approaches  to  the  navigable  pass  were  dreoged.  Contracts 
were  let  for  the  completion  of  the  dam  and  the  construction  of  the 
power  house.  Bids  tor  building  the  l)ear-trap  leaves  and  the  gates 
have  been  advertised  for. 

Lock  and  Dam  No.  5,  ahore  Rochester. — ^The  masonry  of  lock  and 
a  JiDT-foot  section  of  the  navigable  pass  arc  completed.  Contracts 
have  been  lot  for  the  completion  of  the  dam,  for  the  construction  of  a 
power  house,  and  for  loc^k  keepers'  houses.  Preparations  have  been 
made  to  lower  the  lower  lock  sill  so  as  to  provide  a  9-foot  depth  over 
the  same  at  pool  stage.  Bids  for  the  construction  of  bear-trap  leaves 
and  for  the  gates  have  been  advertised  for. 

Lock  and  Dam  No.  6,  below  Bearer. — This  lock  and  dam  were  prac- 
tically completed  and  put  in  operation  August  17,  1904.  A  bar,  how- 
ever, exists  in  the  river  above  this  lock.  Specifications  have  been  pre- 
pared, on  which  bids  will  be  asked,  for  removing  the  same. 

Lock  and  Dam  No.  7,  below  Indufstry. — The  site  of  this  dam  has 
fjeen  sec!ure<l.    Plans  for  the  entire  work  are  in  preparation. 

Practically  all  of  the  completed  movable  parts  constructed  for  the 
()-f<M)t  project.  Dams  2  to  5.  can  and  have  l)een  utilized  for  the  9-foot 
project  on  the  weirs  where  shorter  movable  parts  are  required. 

For  commercial  statistics,  see  report  for  operating  and  care  of 
Dams  Nos.  1  and  C,  Ohio  River. 
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CONSOLIDATED. 

July  1,  1904,  balance  unexiwmlcHi |7(>8,297.45 

Amount  appropriated  by  river  iiud  harbor  act  approvtHl  Xlurcli  3, 

1905 r.(K),  000.  00 


1, 2(i8. 297.  45 
June  30,  1905,  amount  exi)euded  during  flsctil  year,  for  works  of 
Improvement 518, 100.  .'JO 


July  1,  1905,  balance  unexi)ended .      750,  i;!7. 15 

July  1,  1905,  outstanding  liabilities 14,808.71 


July  1,  1905,  balance  available 7:«5,2(i8.  44 


July  1,  1905,  amount  covered  by  uncompleted  contracts 954,321.39 

Amount  (estimated)  retiulred  for  completion  of  existing  project 2, 2.'!3, 37(!.  (X) 


Amount  that  can  l>e  profitably  exi)«nded  in  fiscal  year  ending  June 
30,  1907,  for  works  of  impi-ovenient,  in  addition  to  the  baluu(« 
unexijended  July  1,  1905 1,281,370.00 

Submitted  In  compliance  with  re(]uirements  of  sundry  civil  act  of 
June  4, 1807. 

DAMS    NOS.   2,  3.  4.  AND   5. 

July  1,  1904,  balance  unexi>ended 11717,375.86 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 5(X),000.  00 


1, 217, 375.  80 
June.  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of 
improvement  479,305.90 


July  1,  1905,  balance  unex|)ended 7:w,  (HK).  96 

July  1,  1005,  outstanding  liabilities 14,  a")!.  50 

July  1,  1905,  balance  available 723,218.40 


July  1,  1905.  amount  covered  by  uncompleted  contracts 954,  321. 39 

Amount  (estimated)  required  for  completion  of  existing  projtn-t-.  1,281,370.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  Ijalam-e 
unexpended  July  1,  1905 1,281.376.00 

Submitted  in  compliance  with  rwiuirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM    NO.    0. 

July  1,  1904,  balance  unexpended $41,0.39.25 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  36,  755.  72 

July  1,  1905,  balance  unexi)ended 

July  1,  1905,  outstanding  llal)ilities 


July  1,  1905,  balance  available 

DAM    NO.    7. 

July  1,  1904,  balanc-e  unexi)ended 

June  30.  19(^,  amount  exi)ende<l  during  fi.scal  year,  for  works  of 
improvement  

July  1,  1905,  balance  unexi)ended 


5, 

is;i 

17. 

53 
15 

5, 

106.38 

fs. 

982. 

34 

2 

008.  US 

<■>, 

88:<. 

m 

952, 

000.00 

Amount  (estimated)  required  for  completion  of  existing  project— 
(See  Appendix  E  E  6.) 

Digitized  by  VjOOQIC 


478  REPORT   OF   THE   CHIEF   OF   ENOINEERS,  U.  S.  ARMY. 

7.  Dredging  pool  6,  Ohio  River. — An  allotment  of  $20,800  was 
made  June  12,  1905,  from  the  appropriation  of  $300,000  made  by  act 
of  March  3, 1905,  for  the  general  improvement  of  the  Ohio  River,  for 
the  removal  of  about  32,000  cubic  yards  of  material  from  the  bar  in 
upper  approach  to  Lock  No.  6.  Specifications  are  in  course  of  prep- 
aration and  it  is  intended  to  do  the  work  by  contract  after  public 
advertisement. 

No  money  has  been  expended  during  the  year. 

Amount   allotted   from    appropriation    for    improving   Ohio    River, 

act  of  March  3,  1905 ?20,800.00 

July  1,  1905,  balance  unexpended 20,800.00 

(See  Appendix  E  E  7,) 

8.  Construction  of  locks  and  dams  above  head  of  Sixmile  Island, 
and  at  Springdale,  Allegheny  River,  Pennsylvania. — Prior  to  the 
completion,  in  1885,  of  the  Davis  Island  dam  in  the  Ohio  River,  5 
miles  below  its  head,  it  was  impos.sible  to  navigate  the  Allegheny 
River  with  steam  craft  of  lightest  draft  during  low -water  periods, 
which  frequently  continued  for  months  at  a  time.  Since  then  a 
navigable  depth  of  8  feet  has  been  afforded  by  that  dam,  when 
raised,  to  Garrison  ripple,  2  miles  up  the  stream.  Herr  Island  dam, 
located  one-half  mile  below  Garrison  ripple,  wa.s  designed  to  extend 
slack-water  navi^tion  about  4  miles  to  the  city  limits  of  Pittsburg, 
and  at  the  same  time  form  the  first  step  toward  the  radical  improve- 
ment of  the  Allegheny. 

The  original  project,  adopted  September  29,  1890,  contemplated  a 
lock  and  fixed  dam,  but  the  dam  was  subsequently  changed  to  a  mov- 
able one  at  the  request  of  various  local  interests.  The  then  estimated 
cost  of  the  improvement  was  $600,000,  exclusive  of  cost  of  site,  for 
which  $32,689.25  was  paid. 

The  river  and  harbor  act  of  June  3,  1896,  provided  for  the  further 
extension  of  slack  Avater  to  Natrona,  22  miles  above  Herr  Island  dam, 
by  the  construction  under  continuing  contracts  of  2  additional  locks 
and  dams  at  a  limiting  cost,  including  the  completion  of  Herr  Island 
dam,  of  $1,132,000.  The  river  and  harbor  act  of  March  3,  1905, 
authorized  contracts  for  the  completion  of  these  locks  and  dams  at 
an  additional  expenditure  not  to  exceed  in  the  aggregate  $281,226.63. 

Under  the  general  project  approved  March  13,  1897,  it  was  pro- 
vided that  Dams  Nos.  2  and  3  should  be  fixed  timber  structures  and 
the  locks  concrete.  The  lock  at  Herr  Island  is  also  of  concrete  con- 
struction. The  Herr  Island  dam  comprises  a  500-foot  navigable  pass 
of  Chanoine  wickets  and  2  bear-trap  weirs,  each  94  feet  long.  Of  the 
three  structures  provided  for  under  the  project,  Herr  Island  lock  and 
dam  has  been  completed,  and  Lock  and  Dam  No.  3  is  practically 
completed. 

The  expenditures  on  the  works  to  the  close  of  the  year  ending 
June  30, 1905,  were  $1,120,042.81. 

The  condition  of  the  work  at  the  expiration  of  the  fiscal  year  end- 
ing June  30,  1905,  was  as  follows : 

Lock  and  dam  at  Sixmile  Island  {No.  2). — ^The  lock  walls,  guide 
walls,  guard  crib,  and  abutment  are  practically  completed,  and  con- 
struction of  the  dam  commenced. 

Lock  and  dam,  at  Springdale  (No.  3). — The  lock  and  dam  and 
lock  master's  dwelling  are  practically  completed. 
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The  completion  of  Hwr  Island  dam,  which  extends  Pjttsburg  Har- 
bor up  the  Allegheny  River  for  a  distance  of  4  miles,  with  a  navigable 
depth  of  8  feet,  is  of  immense  benefit  to  the  manufacturing  plants 
along  the  banks  of  the  Allegheny  River  within  this  reach,  connecting 
them  with  the  harbor  of  Pittsburg  and  with  the  coal  fields  of  the 
Monongahela  River.  Little  benefit  will  be  derived  from  the  work 
done  in  the  construction  of  Locks  and  Dams  Nos.  2  and  3  until  the 
said  structures  are  both  completed. 

The  usual  variation  of  level  of  water  surface  is  30  feet. 

For  the  calendar  year  1904  the  commerce  reported  on  that  part 
of  the  river  under  improvement  for  slack- water  navigation  was 
2,155,547  tons  of  freight  and  8,513  passengers. 

July  1,  1904,  balance  unexi)ended f  IT-^l,  269. 11 

•Tune  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement     l(il,311.92 

July  1,  1905,  balance  unexpended 11,957.19 

July  1,  1005,  outstanding  liabilities 4.37.36 


July  1,  1905,  balance  available 11,. MO. 83 


July  1,  1905,  amount  covered  by  ttuconipIete<l  contracts 216,546.47 


Amount  (estimated)  required  for  completion  of  existing  project 281, 226. 6.3 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  190.5 281,226.63 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  E  E  8.) 

9.  Operating  and  care  of  Locks  and  Dams  Nos.  1  and  3,  Allegheny 
River,  Pennsylvania. — No.  1  is  a  movable  dam  and  was  the  first  to 
be  completed  of  a  series  of  thre«  dams  authorized  by  Congress  for 
the  Allegheny  River.  The  structure  was  opened  to  navigation  on 
January  1,  1903.  Its  pool  extends  slack  water  to  the  head  of  Six- 
mile  Island,  6  miles  above  the  mouth  of  the  river. 

Dam  Xo.  3  was  opened  to  navigation  November  29,  1904.  Its  pool 
extends  slack  water  to  Natrona,  a  distance  of  8  miles. 

The  existing  project  is  the  operating  and  maintenance  of  Locks 
and  Dams  Nos.  1  and  3. 

The  amount  expended  up  to  June  30, 1904,  was  $21,438.55. 

The  locks  and  dams  were  operated  throughout  the  year  whenever 
conditions  permitted  or  required. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1905, 
for  operating  and  care  of  the  locks  and  dams  was  $27,235.94. 

Traffic  through  Locks  and  Damg  yos.  1  and  S,  Allegheny  River,  for  the  fiscal 
year  1905,  as  measured  by  the  commerce  through  Lock  and  Dam  No.  1,  Alle- 
gheny River. 


Fiscal  year. 


1905 

•  2,000  pounds. 


Tons.<< 


1,230,358 


(See  Appendix  E  E  9.) 

/Google 


Digitized  by' 


480    REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

10.  Allegheny  Rirer,  Penn.sylram'a. — In  its  original  condition  the 
Allegheny  River  a)x)unded  in  obstructions,  such  as  bowlders,  snags, 
islands,  bars,  and  wide-spreading  slioals,  all  of  which  ixMidered  navi- 
gation at  best  hazardous,  and  i)racticable  only  at  such  high  stages  of 
water  as  would  enable  craft  to  clear  the  obstructions.  Necessarily 
this  condition  resulted  in  frequent  los.ses  to  river  interests,  and  be- 
cause of  these  obstructions  navigators  were  deprived  of  a  consider- 
able portion  of  what  should  have  been  the  navigable  period. 

The  project  adopted  in  1878  and  1880,  and  which  still  continues, 
contemplates  only  the  romoval  of  the  bowlders  and  snag  obstructions 
and  the  construction  of  low  dams  and  dikes  to  close  secondary  chan- 
nels and  concentrate  the  low-water  flow  on  shoals. 

The  amount  ex])ended  under  this  [)roject  to  the  close  of  the  year 
ending  June  30,  1J)05,  was  $259,996.32,  fully  one-half  of  which  was 
applied  to  maintenance.  The  work  done  has  not  increased  the  depth 
of  water,  generally  speaking,  except  where  dikes  or  dams  have  been 
built,  but  the  removal  of  the  obstructions  has  made  it  possible  to 
utilize  the  entire  flow  of  the  stream,  so  that  now  navigators  may 
operate  safely  on  from  1  to  2  feet  lower  stages  than  formerly. 

The  present  condition  of  the  channel  is  generally  satisfactory,  hav- 
ing been  largely  cleared  of  the  more  objectionable  obstructions,  but 
to  n)aintain  tins  condition  it  is  necessary  to  annually  remove,  any 
bowlders  or  snags  brought  in  by  the  tributaries  or  carried  along  by 
ice  and  freshets.  The  dikes  and  dams  are  also  becoming  old  ana  re- 
quire frequent  repairs. 

During  the  jpast  fiscal  year  slight  repairs  were  made  to  Hickory, 
Pithole,  and  Jsicholsons  Island  dams  and  Kedbank  and  Cowanshan- 
nock  dikes,  and  some  channel  obstructions  were  removed. 

P]xcept  on  the  lower  25  miles  of  the  river  the  principal  traffic  con- 
sists in  the  downstream  transportation  of  timber  and  lumber  rafts, 
new  coal-l)oat  bottoms,  barges,  and  flats,  usually  loaded  with  tan  bark, 
lumber,  posts,  railroad  ties,  and  other  tinilxT  products,  and  the  towage 
of  gravel,  sand,  stone,  etc.  Steamboating  is  not  now  conducted  to  a 
great  extent  above  Kittanning,  principally  Iwcause  of  the  obstructive 
low  bridges  along  that  section.  Tlie  annual  tonnage  of  the  river 
above  slack-water  improvements  in  coursii  of  construction  is  about 
400,000,  extending  over  230  miles  from  Tarentum,  Pa.,  to  Oleau,  N.  Y. 

July  1,  1904,  balame  une.\i)eiuletl $«.822.!>4 

June  ;io,  1905,  niuount  e.\i)eiMle(l  (luring  fisciil  year,  for  luulutenancc 
of  improvement 1,  819.  20 

.Tuly  1,  1905,  balanee  unexpemkHl 5,003.68 

July  1,  1005,  outstanding  liabilities 3.00 

July  1,  1905,  balance  available 5,000.68 

(See  Appendix  E  E  10.) 

ESTI-MATJ:  of  cost  t)F  WORK  REQl'lRKD  TO  COMPLETE  THE  PROJECT  FOR 
IX)CKS  .\.\I)  D.VMS  IN  ALLEGHENY  ElVEU  MADE  IN  COMPLIANCE  AVITH 
RIVER   AND   HARBOR   ACT   APPROVED   JCNE    13.  1902. 

Maj.  W.  L.  Sibert  submitted  report,  dated  November  29,  1904,  with 
estimate  of  cost  of  work  ret/ulred  to  complete  the  project  for  locl-x 
and  dams  on  Allegheny  liicer,  PciDisylimnia,  required  by  the  river 
and  harbor  act  approved  June  13,  1902.    An  estimate  of  $256,521.50 
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is  submitted.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Document  No.  167,  Fifty-eighth  Congress,  third  session. 
(See  also  Appendix  E  E  11.) 

CONSTRUCTION  OF  LOCKS  AND  MOVABLE  DAMS  IN  OHIO  RIVER 
BETWEEN  THE  IICNNSYLVANIA  STATE  LINE  AND  CINCINNATI, 
OHIO,  AND  IMPROVEMENT  OF  KANAWHA  AND  LITTLE  KANAWHA 
RIVERS,  WEST  VIRGINIA. 

This  district  was  in  the  cliarge  of  Maj.  (Jeorge  A.  Zinn,  Corps 
of  Engineers.  Division  engineer.  Col.  (t.  J.  Lydecker,  Corps  of 
Engineers. 

1.  Movable  damx  in  Ohio  River  hetween  the  Pennsylvania  State 
line  and  Cincinnati. — A  general  description  of  the  ()hio  River  is 
contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  2062.  The  system  of  improvement  of  this  river  by  movable 
dams  was  appro  veil  by  Congress  in  the  act  of  March  3,  1875  (con- 
struction of  clam  at  Davis  Island — first  dam  below  Pittsburg).  The 
act  of  September  19,  1890,  provided  for  the  construction  of  a  dam 
at  or  near  Beaver,  Pa.,  known  as  No.  6.  The  above  represent  prac- 
tically the  original  projects  for  the  slack-water  system  of  the  Ohio. 
The  project  for  Dams  Nos.  8  to  18,  inclusive,  is  contained  in  Annual 
Report  of  the  Chief  of  Engineers  for  1899,  page  2361.  and  that  for 
Dams  Jsos.  19  and  20,  in  Annual  Report  of  the  Chief  of  Engineers 
for  1902,  page  1867. 

Congre.ss,  in  the  river  and  harbor  act  of  March  3,  1905,  made  pro- 
vision for  9-fo()t  navigation  in  the  pools  formed  by  Dams  Nos.  2,  3, 
4,  5,  and  6,  and  for  an  examination  of  and  report  on  the  river  by  a 
Board  of  Engineers,  with  regard  to  the  method  and  means  of  improve- 
ment which  will  meet  the  demands  of  traffic,  present  and  prospective. 

When  completed  the  present  project  will  provide  for  6-foot  navi- 
gation from  Dam  No.  6  to  below  Cincinnati,  Ohio. 

The  adopted  estimate  of  the  cost  of  the  locks  and  dams  is  $8.50,000 
to  $950,000  each.  It  has,  however,  become  evident  from  experience 
elsewhere  on  the  river  that  greater  care  must  be  exerci-sed  in  pre- 
paring the  foundations  of  these  structures  than  was  contemplated 
when  the  adopted  estimate  of  cost  was  made.  For  this  reason,  as 
well  as  on  account  of  the  general  increase  since  that  time  in  the 
prices  for  labor  and  material,  it  is  desirable  that  a  formal  revision 
of  this  estimate  should  be  presented  to  Congress.  From  present  in- 
formation the  district  officer,  in  reports  to  this  office,  has  placed  the 
average  cost  of  Ijocks  and  Dams  Nos.  8,  11,  13.  18,  and  19  at  abqut 
$1,020,000  each,  varying,  of  course,  at  the  different  localities. 

As  the  difference  in  cost  at  the  different  localities  is  considerable, 
it  is  desirable  that  appropriations  should  not  be  confined  to  any  par- 
ticular dam,  but  that  the  acts  should  be  so  worded  that  a  surplus  at 
one  locality,  where  the  cost  is  less  than  the  average,  may  be  applied 
to  make  up  the  deficiency  at  another,  where  the  average  estimate  is 
insufficient. 

C-ontinuing  contracts  have  been  authorized  for  carrying  on  part 
of  the  work  on  loc;ks  for  Dams  Nos.  8  and  11  and  constructing  Dams 
Nos.  13  and  18. 
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The  following  is  a  statement  of  the  condition  of  the  works : 

Dam  No.  8. — Work  on  the  lock  and  guide  walls  was  commenced 
July  25  and  good  progress  made.  At  the  close  of  the  year  the 
foundation  for  the  upper  guide  wall  and  240  linear  feet  of  the  wall 
were  completed.  The  foundations  for  the  upper  gate  track  and  for 
170  linear  feet  of  river  wall  are  well  under  way!  This  work  is  being 
done  under  contract,  about  10  per  cent  of  which  is  completed. 

Dam  No.  11. — On  July  17  work  was  commenced  by  the  contractor 
on  the  lock  and  guide  walls,  but  only  fair  progress  was  made.  About 
75  per  cent  of  the  lower  gate  recess,  330  linear  feet  of  foundation  for 
land  wall,  and  50  linear  feet  of  foundation  for  lower  guide  wall 
were  built.  Twenty-five  feet  of  the  land  wall  was  carried  to  its 
proper  height.  Not  over  5  per  cent  of  the  work  contracted  for  is 
completed. 

All  the  land  necessary  for  this  site  was  purchased. 

Dam  No.  13. — Progress  on  the  lock  at  this  site  has  been  unusually 
slow,  and  unless  greater  activity  is  shown  the  contract,  which  was 
entered  into  June  21,  1901,  will  not  be  completed  by  the  close  of  the 
present  working  season.  The  following  is  the  condition  of  the  work 
at  the  close  of  the  fiscal  year:  619  linear  feet  of  the  river  wall,  640 
linear  feet  of  the  land  wall,  and  the  upper  gate  recess  and  track  are 
completed.  The  lower  gate  recess  lacks  about  25  per  cent  of  comple- 
tion, and  the  sheet  piles  are  driven  for  the  track  foundation.  Foun- 
dation for  the  power  house  is  built.  About  70  per  cent  of  the  contract 
is  completed. 

An  additional  piece  of  land  required  as  a  site  for  lock  houses,  et«., 
was  acquired. 

Dam.  No.  18. — ^The  lock  and  guide  walls  were  completed  and  con- 
siderable filling  and  paving  placed  in  the  lock  yard.  This  work  lacks 
about  10  per  cent  of  completion. 

A  contract  was  entered  into  May  18,  1905,  for  constructing  the 
movable  dam.  Work  was  commenced  on  June  1,  but  high  water 
interfered  with  its  progress. 

Work  at  this  locality  is  in  good  condition  for  early  completion 
should  the  necessary  funds  be  made  available. 

Dam  No.  19. — All  the  land  for  this  site  was  purchased  and  marked 
with  concrete  monuments. 

According  to  the  river  and  harbor  act  of  March  3,  1905,  work  at 
this  locality  is  contingent  upon  the  completion  of  the  survey  (exami- 
nation) above  referred  to.    Operations  are  suspended. 

Dam  No.  26. — ^The  river  and  harbor  act  of  March  3,  1905,  appro- 
priates $35,000  for  purchase  of  site,  but  stipulates  that  no  part  of 
same  shall  be  expended  until  further  action  by  Congress.  Accord- 
ingly no  work  will  he  undertaken. 

The  amount  expended  on  the  above  works  to  June  30,  1905,  is  as 
follows : 

Dam  No.  8 $90,503.91 

Dam  No.  11 87,797.23 

Dam  No.  13 294,810.25 

Dam  No.  18 266,291.70 

Dam  No.  19 17,011.64 

Total r 764, 414.  7:5 
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The  canalization  of  this  part  of  the  i-iver  is  not  far  enough  ad- 
vanced to  benefit  navigation,  and  therefore  has  had  no  effect  upon 
freight  rates. 

For  commercial  statistics  see  reports  for  improving  Ohio  River  and 
operating  and  care  of  Davis  Island  dam. 

July  1,  1904,  balance  unexpended 11.329,022.60 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 :. 295,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905..      100, 000. 00 

1, 724, 022.  00 
June  30.  1905.  amount  expended  during  fiscal  year,  for  works  of 
improvement  301. 837. 33 


July  1,  1905.  balance  unexpended 1.  362. 18.'.  27 

July  1,  1905.  outstanding  liabilities 7,««3.81 


July  1,  1905,  balance  available « 1,3.54,  .'HI.  46 


July  1,  1905,  amount  covered  by  uncompleted  contracts 79.5,868.35 

Amount  (estimated)  required  for  completion  of  existing  project--  2,2,58,400.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 »653,400.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  FFl.) 

2.  Little  Kanawha-  River,  West  Virginia. — A  description  of  the 
original  condition  of  the  river  and  its  availability  for  purposes  of 
commerce  is  given  in  the  Annual  Report  of  the  Chief  oi  Engineers 
for  1875,  page  740. 

The  original  project  provided  for  removing  rocks,  snags,  and  over- 
hanging and  fallen  trees  above  Burning  Springs,  W.  Va.,  at  a  cost 
of  $7,300,  as  adopted  by  Congress  on  August  14,  1876.  The  act  of 
Congress  of  June  14,  1880,  made  provision  for  the  construction  of  a 
lock  and  dam  about  2  miles  above  Burning  Springs.  This  lock  was 
opened  to  navigation  on  December  2,  1891,  and  has  since  been  main- 
tained under  the  indefinite  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation.  Funds  are  appropriated  from 
time  to  time  for  maintaining  tne  present  channel  by  the  removal  of 
obstructions  which  have  reformed. 

The  amount  expended  to  June  30,  1905,  is  $214,387.04,  of  which 
$904.70  was  applied  to  maintenance  under  the  act  of  June  13, 1902. 

The  four  locks  and  dams  owned  by  the  Little  Kanawha  Naviga- 
tion Company  and  the  Government  lock  and  dam  afford  4-foot  navi- 
gation from  Parkersburg  to  Creston,  W.  Va.,  48  miles.  Owing  to 
the  bad  condition  of  the  former  structures,  this  depth  is  not  main- 
tained during  the  low-water  season.  The  maximum  draft  which 
can  be  carried  at  mean  low  water  over  the  shoalest  place  in  that  part 
of  the  river  under  improvement  is  6  inches.  Flatboiit  navigation 
extends  to  Bumsville,  W.  Va.,  about  120  mi]e.s  above  Parkersburg. 

Lack  of  funds  prevented  the  removal  of  obstructions  during  the 
low-water  season  of  1904.    The  river  and  harbor  act  of  Mardj  3, 

» .$l»i».0()O  to  be  applied  to  existiug  contracts  at  Dams  Xos.  8  and  11. 
6  For  UK-ks  Nos.  8  and  11,  $160,000;  for  Locks  and  I>aiiis  Xos.  V.\  and  18, 
$493,400 ;  total,  $653,400. 
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1905,  providing  $1,000  for  maintenance,  preparations  were  in  prog- 
ress at  the  close  of  the  fiscal  year  for  beginning  work  on  the  removal 
of  obstructions  from  the  channel. 

A  statement  of  the  commerce  is  contained  in  the  report  for  oiier- 
atingj  and  care  of  lock  and  dam  on  Little  Kanawha  River,  West 
Virginia. 

As  the  most  important  part  of  the  river  is  controlled  by  a  corpo- 
ration and  as  tolls  are  charged  on  all  freight  pas.sing  its  locks  and 
dams,  the  im]:>rovements  conducted  by  the  (iovernment  liave  little 
effect  on  freight  rates.  Should,  however,  tiie  navigation  become 
reasonably  continuous  and  the  tolls  be  removed,  there  is  no  doubt 
that  the  freight  rates  would  be  reduced  in  this  section. 

Congress,  in  the  act  of  March  3,  1905,  provided  $75,000  for  the 
purchase  of  the  locks  and  dams  owned  by  tlie  Little  Kanawha  Navi- 
gation Company,  and  adopted  a  project  for  their  repair  at  an  esti- 
mated cost  of  $88,000  if  purchased  at  the  price  stated.  At  the  close 
of  the  year  no  definite  action  had  been  taken  by  the  company  toward 
transferring  its  holdings  on  this  river  to  the  Government. 

Reports  on  an  examination  of  the  river  between  Lock  No.  5  and 
Burnsville  and  on  the  locks  and  dams  not  owned  by  the  Government 
are  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  pages  2697  to  2617. 

July  1,  1004,  balance  unex|)cnded $281.  .X^ 

Amount 'appropriated  by  river  and  harbor  act  approve<l  March  3, 1905-  164, 000. 00 

164, 281. 33 
June  30,  1905,  amount  exiJcnded  during  fiscal  year : 

For  works  of  Improvement $33.  OC) 

For  maintenance  of  Improvement .31.29 

64.29 

July  1,  ime.  balance  une.xiKjnded 164, 217. 0« 

July  1.  1905.  outstanding  liabilities 18.75 

July  1,  1905,  balance  available 164,198.31 

Amount  (estimated)  retiulred  for  completion  of  existing  project 88,000.00 

(See  Appendix  F  F  2.) 

3.  Operating  and  fare  of  loch  and  dam  on  Little  Kanawha  River, 
Wext  Vi7-ginia. — The  lock  and  dam  known  as  No.  5  was  built  under 
the  appropriation  for  improving  the  Little  Kanawha  River,  West 
Virginia,  l)eing  a  pai't  of  the  original  jiroject  as  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1875,  page  740. 

The  anioimt  expended  for  operating  and  care  of  this  work  to  June 
30,  1905,  is  $38,687.46,  of  which  $3,792.06  was  expended  during  the 
past  year. 

The  lock  was  operated  during  the  entire  year  except  for  one  hun- 
dred and  sixty-two  days,  owing  to  low  and  high  water  and  ice.  Such 
repairs  as  were  found  necessary  were  made  to  the  lock  and  dam. 
These  structures  were  in  reasonably  good  condition  at  the  close  of  the 
year.    The  new  storehouse  was  completed. 

The  lock  and  dam  provides  a  navigable  depth  of  4  feet  at  mean  low 
water  to  Creston,  W .  Va.,  but,  owing  to  the  leaky  condition  of  the 
dams  owned  by  the  Little  Kanawha  Navigation  Company,  the  deptli 
of  the  lower  stretch  of  the  river  is  often  less. 
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During  the  calendar  year  IDW  the  couiuierce  that  passed  Ijock  No.  '> 
amounted  to  ()(».415  tons,  of  wliich  57.953  tons  consisted  of  timlxr 
products  (saw  logs,  ties.  etc.). 

(See  Appendix  ¥  V  3.) 

4-  Kaiia'wha  Hirer,  We/tt  Virginia. — A  description  of  the  condition 
of  the  river,  the  projects,  and  the  general  work  accomplished  (the 
Jocks  and  dams  being  in  operation)  are  contained  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1900,  page  490. 

The  amount  expended  under  the  original  project  is  $50,000;  that 
expended  under  the  present  project  to  thine  30,  1905,  is  $4,124,520.  88. 

A  project  for  the  expenditure  of  the  balance  available  from  the 
funds  appropriated  June  4.  1897,  provides  for  l)etterments  to  the 
existing  works,  constructing  additional  necessary  buildings  for  shops, 
etc.,  procuring  additional  land,  providing  steam  power  for  operating 
lock  machinery,  and  dredging.  During  the  past  fiscal  year  sinks, 
pumps,  concrete  floors  (in  cellars),  and  window  blinds  were  placed  in 
and  on  the  lock  houses;  two  new  lock  houses  built  at  No.  0;  buildings 
(offices,  shops,  sheds,  etc.)  constructed  at  Ixx-ks  Nos.  2-8,  and  fences 
erected  where  needed.  Considerable  work  was  accomplished  in  grad- 
ing Government  land,  placing  sewers  for  draining  same,  laying  brick 
walks,  and  building  retaining  walls  at  No.  11.  A  contract  was 
entered  into  for  constructing  guide  cribs  at  Locks  Nos.  2,  3,  and  11, 
and  work  commenced.  Some  original  dredging — straightening, 
widening,  and  deepening  the  channel — was  done. 

The  maximum  draft  which  can  be  carried  at  the  shoalest  part  of 
tlje  slack-water  sjrstem  at  mean  low  water  is  G  foot.  IjOud  Creek 
shoal,  about  90  miles  above  Point  Pleasant,  W.  Va.,  is  the  nead  of 
navigation.  On  March  9,  1905,  the  river  reached  a  stage  of  28.5  feet 
at  Charleston. 

VoT  commercial  statistics,  see  report  for  operating  and  care  of  locks 
and  dams  on  Kanawha  River,  West  Virginia. 

The  improvement  of  this  river  having  been  gradual,  it  is  difficult 
to  give  the  exact  effect  the  improvement  has  had  upon  freight  rates. 
There  is  no  doubt,  however,-  that  the  freight  rates,  where  transporta- 
tion by  water  is  available,  are  regulated  therebv.  The  rates  for  trans- 
Sortation  by  water  have  not  changed  materially,  although  the  cos-t  of 
oating  plant  has  greatly  increased. 

A  report  of  the  examination  of  the  unimproved  section  of  the  river, 
about  ij  miles  between  Lock  No.  2  and  the  falls,  is  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904.  page  2587. 

July  1, 1904,  balance  unexpended |131.(KK).  45 

Amount  received  from  sales 275.  .32 

1.31. 27.5.  77 
.Tune  .30,  1905.  amount  expended  during  fiscal  year,  for  works  of 
Improvement  32,  ()3«.  49 

July  1,  1905.  balance  unexpended .       —    90,2.39.28 

July  1,  1905,  outstanding  liabilities ..       1,  IIO.(K) 

July  1,  190o,  balance  available 98, 12!>.  19 

July  1,  1905,  amount  (»vered  by  uncompleted  contracts 38, 092.  ,'(."> 

(See  Appendix  F  F  4.) 
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■').  (fpiratiny  mid  iitrv  of  locks  anil  dams  on  Kamiu'lia  River,  Went 
V'n</'mi<i. — Under  the  projects  for  improving  the  Kanawha  River 
ten  locks  and  dams  were  built,  two  fixed  dams  and  eight  movable 
(Chanoine  type),  extending  slack-water  navigation  for  a  distance  of 
!)0  miles  from  the  Ohio  River.  The  maintenance  of  these  works  is 
provided  for  bv  the  indefinite  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation. 

The  location  of  each  lock  and  dam,  and  year  in  which  completed, 
aiv  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  IHfli). 
page  428. 

The  total  amount  expended  in  operating  and  care  of  these  works  to 
June  30,  1905,  is  $(>f)(?.98().f)0,  of  wiiich  $61,880.27  was  expended  dur- 
ing the  past  year.  As  $1.15  of  the  amount  expended  during  the  fiscal 
year  1904  was  refunded,  it  was  deducted  from  the  total. 

Ice  interrupted  navigation  about  twenty-five  days  at  the  movable 
and  forty-five  days  at  the  fixed  dam.  As  the  rainfall  was  unusually 
light  during  the  calendar  j'ear  1904,  it  was  with  difficulty  that  the  pool 
levels  were  maintained  during  the  fall  months.  The  movable  dams 
were  oix>,rated  without  serious  accident. 

As  the  length  of  service  of  the  works  on  this  river  increases,  the 
cost  of  maintenance  Ix'comes  greater.  The  repairs  necessary  to  keep 
the  structures  in  good  condition  were  made. 

The  commerce  for  the  calendar  year  1904  amounted  to  1,233,153 
tons,  with  a  valuation  of  $7,899,233.  Of  the  foregoing,  1,094,700 
tons  consisted  of  coal  and  82,674  tons  of  timber  products,  which  are 
valued  at  $1,204,170  and  $481,607,  respectively. 

(See  Apiwndix  F  F  5.) 

IMrUpVKMENT  OK  JflTSKIXfJUM  KIVBK,  OHIO,  OF  BIG  SANDY  RIVER 
.\NT)  ITS  FORKS.  WEST  VIRGINIA  AND  KENTUCKY.  AND  OF  KBN- 
Tt'CKY  RIVER.  KEXTrCKY. 

This  district  was  in  the  charge  of  Lieut.  Col.  E.  H.  Ruffner,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  Paul  S. 
Bond,  Corps  of  Engineers,  since  September  4,  1904.  Division  engi- 
neer. Col.  G.  J.  Lydecker,  Corps  of  Engineers. 

1.  Muskingum  liiver,  Ohio. — The  original  condition  of  the  water- 
way and  its  availabilitv  for  purposes  of  commerce  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  Part  1,  page  488. 

The  rejiort  is  limited  to  work  carried  on  under  an  appropriation 
of  $102,000  by  act  of  August  11,  1888,  for  the  construction  of  a 
lock  at  Taylorsville  and  the  reconstniction  of  the  lock  at  Zanes- 
ville,  Ohio';  an  appropriation  of  $6,000  included  in  the  sundry 
civil  act  of  July  1,  1898,  for  the  repair  and  extension  of  the  levee  at 
Zanesville,  Ohio,  and  an  appropriation  of  $10,300  by  act  of  June  13, 
1902,  for  continuing  improvement,  and  appropriations  of  $8,000  for 
continuing  improvement  and  $110,000  for  the  rebuilding  of  Lock 
and  Dam  11,  contained  in  the  river  and  harbor  act  approved  March 
3,  1905.  This  act  stipulates  that  no  part  of  said  $110,000  shall  be 
expended  unless  the  Secretary  of  War  shall  have  satisfactory  assur- 
ance that  the  State  of  Ohio  or  other  agency  will  expend  not  less  than 
$200,000  upon  that  part  of  the  Ohio  canal  system  which  connects 
the  river  alx)ve  the  lock  with  Lake  Erie.  By  act  of  Congress  ap- 
proved August  18,  1894,  the  reconstruction  of  the  Zanesville  lock 


Digitized  by 


Google 


KIVKB    AND    HAKBOR    IMPROVEMENTS.  487 

was  indefinitely  postponed  and  the  money  originally  appropriated 
for  it  was  diverted  to  other  purposes.  The  amount  expended  on  the 
ori^nal  and  modified  projects  prior  to  operations  under  existing 
project  is  $117,339.45. 

The  existing  project  for  expenditure  of  the  appropriations  in  the 
river  and  harbor  act  of  March  3,  1905,  and  the  balance  unexpended 
from  former  appropriations  is  to  raise  the  crest  of  Dam  So.  3  1 
foot  and  build  a  lock  master's  dwelling  at  Lock  No.  10,  at  an  estimated 
aggregate  cost  of  $8,000,  and  to  rebuud  Lock  and  Dam  No.  11,  at  an 
estimated  cost  of  $110,000;  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1905,  no  expenditures  had  been  made  imder  this  project. 
The  work  in  progress  during  the  fiscal  year  consisted  in  completing 
the  construction  of  a  lock  master's  dwelling  at  Lock  4,  under  the 
appropriation  of  June  13,  1902,  and  preparation  of  project  and  plans 
for  the  work  to  be  done  under  the  appropriations  of  March  3, 1905. 

The  minimum  miter-sill  depth  is  the  controlling  mean  low-water 
depth  of  the  system;  this  is  6  feet  at  all  the  locks  except  the  lower 
sills  of  Locks  1  and  4,  where  it  is  3  feet  and  5  feet,  respectively. 
The  usual  variations  of  level  of  water  surfaces  is  38  feet  at  Lock'l 
and  24  feet  at  Lock  10.  The  head  of  slack-water  navigation  is  8.2 
miles  above  Dam  10,  or  84  miles  above  the  mouth  of  river;  at  ordi- 
nary stages  the  stream  is  navigable  for  light-draft  boats  to  Dresden, 
Ohio,  7  miles  above  the  head  of  slack  water. 

The  commercial  statistics  for  this  work  can  not  be  separated  from 
the  general  commerce  of  the  ^ver,  and  are  reported  under  the  head 
of  operating  and  care  of  locks  and  dams  on  Muskingum  River. 

July  1.  1904,  balance  unexpended $3,225.07 

Amount  npproprlatetl  by  river  and  harbor  act  approved  March  :J.  1905.  118, 000. 00 
Received  from  Hale  of  property  at  public  auction 47. 30. 

121. 272.  97 
June  30,  1905,  amount  exi>ende<l  during  fiscal  year,  for  works  of  Im- 
provement          2,073.05 

July  1,  1905,  balance  unexpended 119,199.92 

July  1,  1905,  outstanding  liabilities .T2.88 

July  1,  1905,  balance  available 119,167.04 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1,  .'?57. 00 

(See  Appendix  G  G  1.) 

2.  Operating  and  care  of  locks  and  dams,  Muskingum  River,  Ohio. — 
The  slack-water  system  comprises  ten  locks  and  dams.  The  locks  have 
an  available  length  of  163  leet,  with  a  width  of  36  feet  and  a  depth 
over  the  sills  at  mean  low  water  of  from  6  to  8  feet,  except  at  the 
lower  sill  of  Lock  4,  where  the  depth  is  5  feet,  and  at  the  lower  sill 
of  Lock  1,  at  the  mouth  of  the  river,  where  the  depth  is  about  3  feet. 
The  original  condition  and  scope  of  this  improvement  is  described  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  Part  1,  pages 
485  and  486. 

The  operating  and  maintaining  of  the  locks  and  dams  and  main- 
taining of  navigable  widths  ana  depths  of  channels  devolves  upon 
the  indefinite  appropriation  for  "  Operating  and  care  of  canals  and 
other  works  of  navigation."  The  amount  expended  for  this  purpose 
up  to  the  close  of  the  fiscal  year  ending  June  30,  1905,  was 
$1,540,096.81.    An  additional  sum  of  $17,190.44  was  expended   in 
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building  a  protection  wall  at  Zanesville  and  altering  certain  bridges 
at  Taylorsville  and  Marietta.  The  expenditures  during  the  fiscal 
year  ending  June  30, 1905,  amounted  to  $55,048.57. 

The  system  was  in  good  navigable  condition  at  the  close  of  the  year, 
but  some  parts  are  decayed,  worn-out,  and  must  be  renewed. 

The  total  comnjerce  for  the  calendar  year  1904  was  approximately 
60,146  tons  freight,  valued  at  $3,250,000,  and  74,000  passengers. 

(See  Appendix  G  G  2.) 

3.  Big  Sandy  River  and  Levi«a  and  Tug  forks.  West  Virginia 
and  Kentucky. — In  their  original  condition  this  river  and  its  forks 
were  much  obstructed  by  rocks,  bars,  sna^,  and  leaning  trees.  Dur- 
ing the  low-water  period  of  each  year  navigation  was  practically  sus- 
pended. 

The  original  project,  providing  for  the  removal  of  rtxjks,  snags, 
and  overhanging  trees  from  the  main  stream  and  the  Tug  and  Levisa 
forks,  which  unite  at  the  town  of  Louisa,  Ky.,  to  form  the  main  stream, 
was  for  "  : 
head 

the  Chief 

was  for  the  purpose  of  aiding  light-draft  steamboat,  push-boat,  and 
rafting  navigation  on  the  main  river  and  on  the  Tug  and  Ije.visa  forks. 

In  1880  the  appropriations  for  the  forks  were  made  distinct  from 
that  for  the  main  river,  and  three  works  resulted.  At  the  same  time 
the  project  of  1878  for  the  improvement  of  the  Big  Sandy  proper  was 
so  modified  as  to  provide  for  the  consfruction  of  a  lock  and  dam  in' 
that  stream  at  Louisa,  Ky.,  immediately  below  the  juncticm  of  the  Tug 
and  Levisa  forks.  A  concurrent  resolution  of  Congress  of  April  14, 
1898,  required  surveys  and  the  preparation  of  more  complete  plans 
and  estimates  for  the  improvement  of  the  Big  Sandy  and  the  Tug  and 
Levisa  forks  of  the  same  in  West  Virginia  and  Kentucky,  with  prob- 
sible  cost  of  same.  A  report  was  submitted,  and  is  printed  as  House 
Document  No.  456,  Fifty-fifth  Congress,  second  session,  and  found 
on  page  2159  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1898. 

The  river  and  harbor  act.  of  March  3,  1899,  adopted  a  portion  of 
the  extended  improvement  recommended  and  authorized  the  letting 
of  contracts  for  completion  of  two  locks  and  dams  on  the  Big  Sandy 
River  between  Louisa  and  the  mouth,  at  a  cost  not  to  exceed  $450,000. 

The  river  and  harbor  act  of  June  13,  1902,  authorized  the  construc- 
tion of  a  lock  on  each  of  the  forks,  next  above  their  junction,  the 
completion  of  the  locks  and  dams  in  the  Big  Sandy  River,  and  the 
raising  of  the  crest  of  the  dam  at  Louisa.  An  appropriation  of 
$175,(W0  was  made  and  authority  given  for  the  expenditure  of 
$175,000  additional.  Of  this  amount,  $50,000  was  appropriated  by 
the  sundry  civil  act  of  March  3,  1903,  and  $85,000  by  that  of  March  3, 
1905.  These  locks  have  been  placed  under  contract,  and  work  on 
them  is  progressing.  The  cost  of  the  dams  for  these  locks  will  be 
about  $100,000  eacn,  not  provided  for  in  any  existing  legislation. 
The  cost  of  the  additional  locks  and  dams  on"  the  two  forks  is  esti- 
mated at  $225,000  each,  not  provided  for  in  any  existing  legislation. 
The  river  and  harbor  act  of  March  3,  1905,  appropriated  $43,000  for 
maintenance  and  for  improving  the  mouth  of  tne  river  by  regulating 
works,  estimated  to 'cost  $40,000. 
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The  thi"ee  locks  ahvady  constructed  provide  a  minimum  depth  of 
6  feet  on  their  lower  miter  sills,  except  at  Lock  Xo.  1,  at  Catlettsburg, 
Ky.,  where  the  depth  on  the  lower  miter  sill  depends  upon  the  stage 
of  the  Ohio  River,  and  it  may  be  so  slight  that  navigation  will  be 
stopped.  The  depth  on  this  miter  sill  is  uncertain,  and  will  remain 
so  until  a  dam  is  placed  in  the  Ohio  River  l)elow  Catlettsburg,  or 
until  suitable  regulating  works  at  the  mouth  of  the  Big  Sandy  Siver 
are  provided.  The  proposed  height  of  the  Ohio  pool  is  such  as  to 
give  a  minimum  depth  of  7.3  feel  on  the  lower  miter  sill  of  Ijock 
Xo.  1.  The  sand  bars  in  the  mouth  of  the  Big  Sandy  River  are  some- 
times above  the  lower  miter  sill  of  the  lock,  and  because  of  low 
water  in  the  Ohio,  due  to  the  fact  that  there  is  no  Ohio  dam,  regu- 
lating works  at  the  mouth  of  the  Big  Sandy  are  required  pending 
the  construction  of  said  dam.  These  works  are  already  provided  for 
by  existing  legislation,  as  hereinbefore  mentioned.  The  crest  of  the 
dam  at  Louisa  will  be  raised  as  soon  as  funds  become  available. 

Up  to  June  30,  1905,  the  expenditures  on  the  main  stream  had 
aggregated  $955,957.15,  with  the  following  result: 

Under  the  project  for  removing  obstructions  a  good  channel  had 
been  opened  and  maintained,  and  under  modified  projects  (1880  and 
1891)  a  lock  and  movable  dam  at  Louisa,  Ky.,  had  been  completed 
and  opened  to  navigation.  Under  the  provisions  of  the  act  of  March 
3,  1899,  the  survey  nad  been  made  and  two  locks  and  movable  dams 
in  the  main  river  had  been  completed  and  opened  to  navig>»tion. 
Under  the  provisions  of  the  act  of  June  13,  1902,  the  construction 
of  locks  on  each  of  the  forks  next  above  their  junction  had  been 
commenced. 

Up  to  June  30,  1905,  $30,241.21  had  been  expended  on  Tug  Fork, 
and  $30,194.22  on  Levisa  Fork,  resulting  in  the  material  improvement 
of  navigation,  and  giving  increased  facilities  for  push  boats  at  low 
water  and  for  rafts  and  steamboats  at  moderate  stages  for  a  distance 
of  about  100  miles  on  each  fork. 

The  work  heretofore  done  has  removed  most  of  the  dangerous 
snags  and  overhanging  trees  from  the  river  and  its  forks.  The  mini- 
mum draft  that  can  be  carried  over  the  shoalest  portions  of  the 
forks  at  mean  low  water  is  uncertain  and  changeable,  owing  to  the 
constant  movement  of  the  bottom,  and  can  not  be  definitely  stated. 
At  times  navigation  bv  the  shallowest  craft  can  be  carried  on  only 
by  the  building  of  spfasli  dams  in  the  streams.  In  the  main  river 
navigation  at  fow  water  is  provided  by  the  locks  already  built,  as 
above  mentioned.  The  variation  of  the  water  surface  at  Catlettsburg 
is  60  feet  and  at  Louisa  50  feet.  , 

The  commerce  consists  largely  of  timber,  cross-ties,  and  staves,  and 
varies  somewhat  with  the  condition  of  the  streams,  being  greatest 
during  wet  seasons  and  least  during  times  of  long-continued  dry 
weather.  In  general,  it  is  about  125.000  tons  for  Tug  Fork  and  175,- 
000  tons  for  Levisa  Fork,  a  total  of  300,000  tons  per  annum.  The 
statistics  in  detail  are  given  in  the  report  of  the  local  officer. 

The  head  of  the  projected  slack-water  system  is  at  the  mouth  of 
Pond  Creek  (just  above  Williamson,  W.  Va.),  on  Tug  Fork,  and  at 
Pikeville,  Ky.,  on  Levisa  Fork.    These  places  are  also  the  heads  of 
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present  naviffatiou  and  are  located  58  miles  and  fSb..")  miles,  rc^^ijec*- 
tively,  above  Louisa,  Ky.,  by  river. 

Commercial  statistics. 

Fiscal  year —  Tonii.        Calendar  year —    '  Tong. 

ISSK) 208,582  1897 406,900 

1891 27T,;«)3  1898 415,400 

1802 455,92«  \m.* .328,272 

189:! 466,723  1900 300.000 

1894-  _   25)7,800  1901 ,.349,862 

1895 .  .->45,910  1002 350,935 

1806-  .  .  471,;«2  1903-    290.401 

1897 .414,500  1904 152,077 

The  abovo  i-  the  conunerce  of  the  three  streams.  Big  Sandy  proper 
from  its  mouth  at  Catlettsbnrg,  Ky.,  to  Louisa,  Ky.,  a  distance  oi  26 
miles,  and  of  the  Levisa  and  Tug  forks,  which  unite  at  Ix)uisa,  Ky., 
to  form  the  main  stream. 

•July  1,  1004,  balance  unexpended . $285,365.31 

Amount  approprlateil  by  river  and  harbor  act  approved  Mawh  3. 

1005    43,000.00 

Amount  appropriated  by  mmdry  civil  act  appr()ve<l  March  3,  1905.  8.5, 000.  00 


June  flO,  1905,  amount  expended  during  flscal  year : 

For  works  of  imi)rovenieiit_-    $1(B,  010.  76 

For  maintenance  of  Improvement 42.23 


41.1,  .'$65.  31 


1(8, 053. 01 


.Tuly  1,  1905,  balance  unexi)ended ..      250,.312.30 

July  1.  19<Ki,  outstanding  liabilities 2.802.54 


.Tuly  1.  1905,  balance  available 247,509.76 


.July  1,  1905,  amount  covered  by  uncomplelwl  (•(iiitrncts 188.634.30 

Amount  (estimated)  requlreil  for  completion  of  existing  project—  3.980,000.00 


Amount  that  can  be  profitably  e.xi)ende<l  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 40,000.00 

Submitted  In  compliance  with  requirements  of  siuidry  civil  act  of 
June  4,  1897. 

(See  Appendix  G  G  3.) 

4.  Operating  and  core  of  locks  and  dams  on  the  Big  Sandy  River, 
West  \  irginia  and  Kentucky. — There  are  three  locks  and  movable 
dams  in  operation  on  this  river.  Lock  and  Dam  No.  1.  at  the  mouth 
of  the  river  at  Catlettsburg.  Ky.,  were  placed  under  operation  and 
care  on  February  1.  IDOa.  Loick  and  Dam  No.  2,  at  Kavanaugh, 
Ky.,  13  miles  above  Catlettsburg.  were  placed  under  operation  and 
car*  on  May  10,  190.").  L(X'k  and  Dam  Xo.  3,  at  I.K)uisa,  Ky.,  2(>.."> 
miles  above  Catlettsburg,  and  just  below  the  junction  of  the  forks, 
were  placed  under  operation  and  care  on  January  1,  1897.  A  brief 
description  of  the  three  locks  and  dams  is  given  in  tlie  report  of 
improvement  of  Big  Sandy  River. 

The  project  involves  the  operating  and  care  of  the  three  locks  and 
dams  with  such  funds  as  may  lie  annually  allotted. 

The  amount  expended  for  this  purpose  to  June  30,  1905,  was 
$26,862.89,  the  work  having  continued  since  July  1,  1897. 
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Oil  JiUM'  80,  1905,  all  the  locks  and  dams  were  in  good  order  and 
condition  and  available  for  the  purposes  of  navigation. 

The  exi)enditures  during  the  fiscal  year  ending  June  30,  1905, 
were  $3,822.88.  with  the  following  results:  Ixx-k  and  Dam  Xo.  3 
have  been  kept  in  good  condition  and  have  been  operated  satis- 
factoril}\  The  buildings,  grounds,  and  walks  are  in  good  repair. 
At  Locks  and  Dams  Xos.  1  and  2  the  expenditures  have  been  aj)plied 
to  maintenance  of  the  buildings  and  grounds  in  good  condition,  and 
the  adjustment  and  rej)air  of  the  machinery  of  the  locks  and  dams. 
As  these  two  works  were  but  lately  received  from  the  contractors,  con- 
siderable work  remains  to  be  done  before  the  buildings  and  grounds 
are  in  a  satisfactory  condition. 

Commercial  statistics  for  this  work  are  given  in  the  report  of 
improvement  of  Big  Sandy  River. 

(See  Appendix  GG  4.)' 

J.  Kentucky  Rirer,  Kentucky. — At  the  time  the  United  States 
assumed  control  of  the  Kentucky  River  the  improvement  that  had 
been  made  by  the  State  of  Kentucky,  which  included  five  locks  and 
fixed  dams,  was  found  to  be  in  a  dilapidated  and  almost  worthless 
condition,  the  pools  being  filled  with  snags  and  navigation  entirely 
suspended. 

The  original  project,  adopted  in  1879  (Annual  Report  of  the  Chief 
of  Engineers  for  1879,  pp.  1398-1422),  jjrovided  for  repairing  and 
rebuilding  the  five  old  locks  and  dams,  removing  snags,  log^s,  and 
C'ther  obstructions,  and  extending  ()-foot  slack-water  navigation  by 
locks  and  dams  upstream  to  Three  Forks,  a  distance  of  about  261  miles 
from  the  mouth  of  the  river  in  the  Ohio,  at  Carrollton,  Ky. 

The  amount  expended  to  June  30,  1905,  was  $2,(>f)(5,054.22.  The 
result  of  this  expenditure  was  the  repairing  and  rebuilding  of  five  old 
locks  and  dams  built  by  the  State  of  Kentucky;  the  completion  of 
Locks  and  Dams  Nos.  6,  7,  8,  9,  and  10,  and  a  dam  at  Beattyville ;  the 
partial  completion  of  Lock  and  Dam  No.  11,  and  a  considerable 
amount  of  snagging  in  the  pools. 

The  first  dam  in  the  series  is  4  miles  from  the  Ohio  River,  and 
during  the  extreme  low  water  in  that  stream  the  depth  below  the  lock 
is  reduced  to  about  2\  feet.-  Above  I^ock  No.  1  the  minimum  depth  is 
5.5  feet  to  Lock  No.  9  (which  is  at  present  the  head  of  slack-water 
navigation),  a  distance  of  157  miles.  Above  Lock  No.  9  no  boats  can 
run  at  low  stages  of  the  river. 

During  the  year  there  was  an  increase  in  the  length  of  navigable 
river  of  "23 J  miles,  made  by  the  completion  of  Lock  and  Dam  No.  10, 
which  extended  the  slack  water  to  Lock  No.  11,  200  miles  from  the 
mouth  of  the  river.  In  March  a  freshet,  the  highest  since  the  comple- 
tion of  Ix)cks  Nos.  9  and. 10,  cut  new  channels  for  the  river  behind 
these  two  locks,  putting  both  locks  and  dams  out  of  operation,  restor- 
ing the  pools  to  their  original  state,  and  reducing  the  navigable  river 
by  43  miles.  The  usual  variations  of  level  of  water  surface  are  from 
25  to  40  feet,  and  occasionally  much  more. 

The  five  old  State  locks  have  available  lengths  of  from  145  to  147 
feet,  with  widths  of  38  feet.  The  newer  locks,  from  No.  6  up.  have 
available  lengths  of  150  feet,  with  widths  of  52  feet.  Single  narrow 
boats  somewhat  longer  can  be  passed  through  the  locks  by  swinging 
to  clear  the  lower  gates. 
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There  is  at  present  very  little  coniinerce  other  than  timber  on  the 
part  of  the  river  under  improvement.  The  timlwr  business  is  not 
l)enefited  by  the  improvement  made.  It  is  probable  that  the  locks 
and  dams  are  a  detriment  to  this  business,  for  while  the.y  form  fine 
harlwrs  for  holding  lo^ys  at  the  mills,  they  delay  the  running  of  logs 
and  rafts,  and  many  logs  are  damaged  by  going  over  the  upi^er  dams. 

There  are  not  likely  to  be  any  decided  changes  in  the  volume  or 
character  of  the  commerce  benefited  until  the  improvement  is  carried 
to  the  head  of  the  river,  whore  it  is  hojjed  that  coal  lands  may  be 
developed  and  the  ])rodHct  shipped  by  water.  The  development  of 
coal,  with  the  i-esulting  traffic,  is  the  specific  puriMise  to  which  the 
expenditure  will  Ix!  ai)plied.  It  can  be  stated  that  the  project  for  the 
improvement  of  the  Kentucky  River  has  had,  so  far,  no  effect  on 
freight  rates. 

The  cost  of  the  complete  improvement  will  exceed  by  a  large  sum 
the  limit  of  authority  granted  by  existing  legislation,  as  statecfin  the 
Annual  Report  of  the  Chief  of  I^lnginneors  for  1809,  page  2.514.  This 
limit  of  $1,349,000  will  he  reached  while  the  locks  and  dams  required 
above  Lock  Xo.  11  are  still  untouched  or  incomplete. 

The  washouts  at  Nos.  9  and  10  indicate  that  expensive  precaution 
must  \ye  taken  to  protect  the  upper  IcK-ks  and  dams  agtiinst  freshets. 
There  will  Ix;  a  larger  additional  amount  expended  on  No.  11,  at  least 
$.'•0,000.  for  this  purpose  than  was  deemed  necessary  last  year,  and 
this  will  reduce  the  amount  of  any  balance  nMnaining  for  I^ock  and 
Dam  No.  12. 

Tlie  completion  of  Lock  and  Dam  No.  11  will  probably  nearly  ex- 
haust this  limit  of  authority  granted,  leaving  a  possible  small  balance 
available  for  In'ginning  Ix)ck  Xo.  12. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  Secre- 
tary of  War,  in  his  discretion,  to  use  so  much  of  the  funds  theretofore 
appropriated  as  might  be  necessary  to  repay  the  county  cotirt  of 
Clark  County,  Ky.,  for  the  cost  of  constructing  the  county  bridge 
over  Twomile  Creek,  and  of  repairs  to  the  county  road  made  nec- 
essary by  construction  of  Jjock  and  Dam  No.  10. 

The  commercial  statistics  will  be  found  in  the  report  upon  operat- 
ing and  care  of  locks  and  dams  on  Kentucky  River. 

July  1,  1904,  balance  unexi)ende(l 1458,44.1.45 

Auioiuit  appropriiited  by  river  niid  harbor  ai-t  ai)i»roved  March  .3, 

1905 .'•0.000.00 

Received  from  sale  of  projierty  nt  public  auction 95.  50 

Overpayment    refunded .40 

."VOS.  !KK).  41 
.June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of 
Improvement 186,442.(55 

July  1.  190.5,  balance  unexi)ended_—   '- .122.00(i.  70 

July  1,  1905.  outstanding  liabilities .TOl.  50 

July  1.  100.5,  balance  available       321,7a5.2<! 

July  1,  1905,  amount  covered  by  uucompletc<l  contracts 189, 706.  20 

Amount  (estimated)  required  for  completion  of  existing  project..  1,885,000.00 
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Amount  that  can  Ite  profltably  ex]>ended  In  fiscal  year  ending 
June  30,  1907,  for  works  of  improvement,  in  addition  to  the 
liilance  unexiK?nded  July  1,  10()5 ?174,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  ac-t  of 
June  4,  18»7. 

(See  Appendix  G  G  5.) 

6.  Operating  and  care  of  locks  and  damn  on  Kentucky  Riiter,  Ken- 
tucky.— ^The  luaintenance  of  these  works  devolves  upon  the  indefinite 
appropriation  of  July  .5,  1884,  for  oi)erating  and  care  of  canals  and 
other  works  of  navigation. 

The  total  amount  expended  to  June  nO.  lOO."),  was  $1,2.35,64'2.9(). 
The  amount  expended  during  the  fistral  year  ending  June  30,  11)05, 
was  $89,203.42.  With  tliis  sum  the  looks  were  operated  and  the  chan- 
nels maintained  in  navigable  condition,  with  the  exception  of  I^ocks 
\os.  i)  and  10,  where  a  washout  around  these  IcK-ks  occurred  March 
13,  1905,  Lock  No.  9  Ijeing  at  present  the  head  of  slack-water  naviga- 
tion. 

The  minimum  draft  that  can  be  carried  over  the  shoalest  part  of 
the  system  is  5.6  feet  on  the  upper  miter  still  at  Lock  No.  4. 

The  usual  variations  of  the  level  of  water  are  slight,  except  during 
freshets,  which  have  attained  a  height  of  21  feet  above  pool  stage  at 
Lock  No.  4. 

Minor  repairs  were  made  to  the  various  locks,  dams,  and  appurte- 
nant structures.  New  isolated  concrete  approach  piers  were  con- 
structed at  Locks  Nos.  1.  4,  arid  5,  and  a  new  concrete  lower  miter  sill 
is  now  in  process  of  construction  at  Lock  No.  2. 

The  commerce,  in  tons  of  freight,  at  the  different  locks  for  the  last 
four  vears  has  been  as  follows : 


(^lendsr  year— 
L'-'CkB. 


1801.  1902.  1«H.     I     igot. 


No.  1 122.185  I  84,488  125,722 

No.2 1  108,51-1  57,fil2  113,674 

No.a 108,761  67,738  104,592 

No.4 I      92,131  '  56,671  104,596 

No.5 147,134,  «5,»B  126,605 

N(..0 ,  l!rr,345  1  87,973  126,881 

N.;.7 1  136,473  93,101  111,02) 

No.« I  147,062  113,680  132,236  1   149,389 

No.  9 43        148,236 


126,284 
114,007 
101,280 
102,122 
127,618 
122,4,30 
131,651 


Average  for  H  loclcs :    124,201  i     80, 888  .    118,17 

Average  for  9  locl(s I ; 


121,848 
124,891 


(See  Appendix  G  G  6.) 

IMPUOVE.MENT  OF  FALLS  OF  THE  OHIO  RIVER,  OF  WHITE  RIVER, 
INDIANA,  OF  WABASH  RIVER.  INDIANA  AND  ILLINOIS,  AND  OF 
fEHTAIX  RIVERS  IN  KENTUCKY. 

This  district  was  in  the  charge  of  C^apt.  Harry  Burgess,  Corps  of 
Engineers.  Division  engineer,  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers. 

J.  Falln  of  the  Ohio  River  at  LouvsrilU,  Kv. — Improvements  under 
this  title  have  included  the  enlargement  oi  the  basin  immediately 
above  the  locks  of  the  Louisville  and  Portland  Canal,  the  enlargement 
of  the  head  of  the  canal,  and  straightening,  deepening,  and  controlling 
the  water  flow  in  the  Indiana  Chute  channel. 
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The  work  of  enlarging  the  basin  above  the  canal  locks  was  com- 
pleted in  1893. 

The  original  conditions  at  the  other  localities  are  more  conveniently 
and  fully  described  under  separate  headings,  as  follows: 

Head  of  Louisville  and  Portland  Caiud. — Previous  to  1883  the 
approach  to  the  canal  at  its  upper  end,  above  the  Louisville  Bridge 
Company's  bridge  at  Fourteenth  street,  was  so  narrow  as  to  consti- 
tute a  source  of  much  expensive  delay  to  the  large  quantity  of  traffic 
which  came  down  the  river  on  ordinary  rises.  The  canal  proper  from 
Ninth  to  Fourteenth  streets  was  only  100  feet  wide  and  curved  be- 
tween the  two  points,  so  that  progress  was  slow  and  accidents  fre- 
quent and  unavoidable.  The  greater  part  of  the  dike  marking  the 
north  side  of  the  approach  to  the  canal  was  submerged  when  the 
river  reached  a  stage  of  8.4  feet,  upper-canal  gauge ;  and  at  stages  of 
9  feet  or  more  a  strong  current  set  out  from  tne  shore,  thus  carrying 
many  vessels  against  the  dike  and,  at  high  enough  stages,  over  it  onto 
the  rock  ledges.  This  approach  was  1,800  feet  long  and  varied  in 
width  from  400  feet  at  the  upper  end  to  100  feet  opposite  Ninth 
■  street.  Its  area  was  wholly  insufficient  for  the  required  breaking  and 
rearrangement  of  tows  preparatory  to  entering  or  leaving  the  canal. 

Indiana  Chute. — ^This  is  the  main  channel  of  the  river,  by  which 
commerce  passes  over  the  falls  when  the  stage  of  water  is  such  as  to 
permit  navigation  via  that  route.  Originally  it  was  very  crooked, 
with  swift  currents  and  whirls,  filled,  with  dangerous  rocky  points 
projecting  from  the  sides  and  bottom,  and  it  could  be  navigatea  only 
at  stages  of  11  feet  or  more,  upper-canal  gauge.  Even  at  such  stages 
the  services  of  special  skilled  pilots  of  long  local  experience  and  hav- 
ing intimate  knowledge  of  the  channel  conditions  were  essential  for 
reasonablj'  safe  passage  through  it. 

Projects. — The  original  project  for  the  enlargement  of  the  head  of 
the  Louisville  and  Portland  Canal  was  adopted  in  1883,  and  pro- 
posed the  enlargement  of  the  canal  beginning  at  a  point  a  short  dis- 
tance below  the  railroad  bridge  at  Fourteenth  street  and  extending 
eastwardly  to  the  cross  dam,  so  as  to  not  only  straighten  and  widen 
the  canal  proper,  but  also  provide  ample  space  for  the  necessary  rear- 
rangement 01  tows  about  to  enter  or  leave  the  canal.  This  was 
slightly  modified  in  1885,  so  far  as  the  location  of  the  new  north  wall 
was  concerned.  A  revision  of  the  project  was  made  by  a  Board  of 
Engineer  officers  January  28,  1890,  and  approved  by  the  Chief  of 
Engineers  January  31,  1890.  This  revision  modified  the  area  for- 
merly proposed  to  be  excavated,  and  determined  the  number  and  kinds 
of  structures,  etc.,  to  be  erected.  As  approved,  it  provided  for  en- 
larging the  canal  on  its  northerly  side  from  a  point  725  feet  Ix'low  the 
railroad  bridge  at  Fourteenth  street,  where  the  width  of  the  canal  was 
abruptly  increased  from  90  feet  to  210  feet ;  this  latter  width  is  then 
gradually  increased  through  a  distance  of  nearly  2,800  feet  to  325 
leet  at  the  head  of  the  canal  proper,  at  which  point  the  enlargement  is 
expanded  into  a  capacious  basin  or  harbor  1,200  feet  wide  and  prac- 
tically parallel  to  the  Kentucky  shore.  The  structures  proposed  were 
a  new  retaining  wall  on  the  north  side  of  the  canal ;  a  movable  dam 
about  800  feet  long;  a  fixed  dam  extending  from  the  movable  dam  at 
the  westerlv  end  of  the  basin  to  the  south  abutment  of  (he  movable 
dam  in  the  Middle  Chute  opening  of  the  cross  dam;  the  excavation  of 
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rock  within  designated  limits  to  the  same  grade  as  the  canal  bottom ; 
the  construction  of  certain  walls  and  slope  revetment  on  the  south 
side  of  the  canal,  and  the  removal  of  the  old  structures  within  the 
limits  of  the  proposed  enlargement.  Under  date  of  March  31,  1899, 
a  further  moaification  of  some  of  the  details  of  the  project  was  con- 
sidered by  a  Board  of  Engineer  officers  and  their  recommendations 
approved  by  the  Chief  of  Engineers  April  8, 1899.  These  later  modi- 
fications, together  with  the  work  outlined  .in  the  report  approved 
January  31,  1890,  constitute  the  existing  project  toward  the  comple- 
tion of  which  operations  are  now  directed.  The  totals  of  estimates 
under  the  original  project  and  the  several  revisions  are  as  follows : 

Project  of  1883,  page  1539,  .\iimial  Ueiwrt  of  the  Chief  of  Kngl- 
neera  for  1883 $1, 3.S5,  3C3. 00 

Revision  approved  January  31,  1890,  page  2217,  Annual  Ueiwrt 
of  the  Chief  of  Engineers  for  1800 710,2.30.40 

Modification  approved  April  8,  1899.  page  2545,  Annual  UeiK)rt  of 

the  Chief  of  EngineerH  for  1899 300,:«)1.92 

A  revision  of  the  latter  estimate  was  made  November  13,  1900,  ap- 
proved by  the  Chief  of  Engineers  November  17,  1900,  and 
amounted  to 398,.359. 12 

The  foregoing  relates  particularly  to  the  improvements  at  the  head 
of  the  Louisville  and  Portland  Canal. 

Prior  to  January  31, 1890,  there  was  no  specific  comprehensive  proj- 
ect for  the  systematic  improvement  of  the  Indiana  Chute  channel, 
although  much  work,  consisting  of  the  removal  of  some  of  the  more 
dangerous  rock  ledges,  had  been  done  under  estimates  and  allotments 
from  appropriations  for  improving  Ohio  Kiver.  On  the  date  just 
mentioned  the  project  submitted  by  a  Board  of  Enginwr  officers  for 
the  radical  improvement  of  this  chute  was  approved  by  the  Chief  of 
Engineers.  Tnis  project  had  for  its  object  the  widening  and  deepen- 
ing of  the  channel  by  rock  excavation  to  specified  grades  within  cer- 
tain limits  and  the  control  of  water  flow  in  the  channel  by  means  of 
dikes,  etc.,  so  as  to  make  this  channel  available  for  descending  navi- 
gation drawing  6^  feet  at  stages  of  8  feet,  upper-canal  gauge.  How- 
ever, only  a  part  of  the  work  necessary  for  the  purpose  in  view  was 
included  in  the  estimate  accompanying  the  report  of  the  Board,  it 
being  stated : 

As  the  exact  Isnowledge  of  the  results  of  that  work  (i.  e.,  the  worii  estimated 
for  in  the  Board's  report)  would  be  of  great  importance  in  flxing  the  details  of 
location  and  cross  section  of  the  additional  worlcs  that  will  be  required,  it  would 
be  as  well  to  leave  the  determination  of  the  additional  worlt  above  the  bridge  to 
a  later  day. 

The  estimates  for  work  on  this  chute  since  the  adoption  of  a  spe- 
cific project  therefor  are  as  follows : 

Project  approved  January  31.  1890 $1:^8,610.97 

Modification  approved  April  8,  1899 74.  .320. 98 

Uevisiou  of  estimate,  approved  by  the  Chief  of  Engineers  November 
17,    1900 129,651.99 

A  consolidation  of  the  projects  for  the  enlargement  at  the  head  of 
the  canal  and  the  improvement  of  the  Indiana  Chute  was  authorized 
by  the  Chief  of  Engineers  June  28,  1897,  and  since  that  date  funds 
have  been  provided  for  work  at  both  localities  under  one  title  of 
appropriation.  Therefore  combining  (he  He])arate  estimates  out- 
lined above  gives  the  following  as  the  estimates  under  the  oonsoli- 
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dated  projects,  but  it  must  be  remembered  that  the  project  of  1883 
did  not  provide  for  any  work  on  Indiana  Chute  : 

Projec-t.    1883 $1, 335,  IMS.  00 

Revision,    1800 848.841.37 

Modification,   1899 374,712.90 

Revision  of  estimates.  November  17.  1000 ..        478,011.11 

The  aggregate  of  estimates  to  date  is  $1,659, 639.78. 

Woi'k  under  that  part  of  the  combined  project  applicable  to  the 
Indiana  Chute  ha\nng  been  completed,  a  Board  of  Engineer  officers 
was  assembled  to  determine,  as  anticipated  in  the  project  of  1890, 
what  further  work  was  essential  to  provide  the  requisite  depth  neces- 
sary to  facilitate  the  passage  of  traffic  through  this  channel.  The 
report  of  the  Board  was  submitted  December  16,  1901,  and  approved 
by  the  Chief  of  Engineers  December  30,  1901.  ^  The  items  of  addi- 
tional work  found  to  be  necessary  to  produce  tlie  desired  result  and 
the  estimated  cost  thereof  are  as  follows : 

Submerged  dam  at  Whirljwol  Point  (large  atone),  2,300  cubic  yards, 

at  $3 $7,500 

Raising  movable  dam  north  of  canal  wall 2,  ."KW 

Removing  old  dam  and  building  movable  dam.  1,000  feet,  at  $75 75,000 

Longitudinal  contracting  dikes  (concrete),  22,;KK)  cubic  yards,  at  $12.-  207,600 

Submerged  dams  below  bridge  (concrete),  3.000  cubic  yards,  at  $20—  60,000 

Rock  excavation,  3,200  cubic  yards,  at  $3..'>() 11.200 

Contingencies,  10  per  cent 42,  .380 

Total  1 466, 180 

For  this  latter  work  the  Board  prescribed  the  order  in  which  it 
should  be  done,  and  stated  that  it  was  possible  that  a  part  of  the 
work  might  become  unnecessary  if  certain  results  were  produced  by 
the  submerged  dam  at  AVhirlpool  Point,  and  in  that  event  about 
$125,000  would  probably  be  saved  from  the  estimated  cost. 

The  estimate  for  this  additional  work  on  the  Indiana  Chute  does 
not  aifect  the  former  estimate  for  work  to  be  done  at  the  head  of  the 
canal,  except  in  so  far  as  it  provides  $2,500  for  increasing  the  height 
of  the  movable  dam  north  of  the  canal  wall. 

The  "  amount  (estimated)  required  for  completion  of  project,"  as 
shown  in  the  money  statement  following,  is  made  up  as  follows: 

Balance  of  estimate  approved  November  17,  1001 $86,380.79 

B;ilance  of  cost  of  work  recommended  in  Board's  report  of  December 
16,  1901,  approved  December  30,  1901,  by  the  Chief  of  Engineers..  :{91, 180.  (Xt 

It  seems  desirable  to  state  that  surveys  made  during  the  past  fiscal 
year  have  afforded  data  for  a  careful  computation  of  the  item  for 
excavation  of  rock  in  the  enlargement  of  the  head  of  the  canal,  and 
that  the  balance  remaining  from  the  former  estimates  made  .several 
years  ago  will  not  be  sufficient  for  completion  of  exi.sting  project. 

Following  is  a  brief  synopsis  of  expenditures  under  the  allotments 
and  projects  summarizecl  above : 
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Expended  from  allotments,  1881  to  Januaiy  31,  1890 $116,049.  80 

Expended  under  project  of  1883.  for  enlargement  of  head  of  canal, 

to  January  31,  18!K) 347,380.68 

Reserved,  OflSce  Chief  of  Engineers,  United  States  Army 1,874.20 

Expended  under  project  for  enlarging  canal  basin  at  locks 133,000.00 

Expended  under  revised  project  of  January  31,  1890.  to  June  30, 
1897: 

On  enlargement  at  head  of  canal $298,  856.  .35 

On  Indiana  Chute  channel 103,602.81 

—      402, 459. 16 

Expended  under  appropriations  for  enlargement  nt  head  of  canal 
and  Indiana  Chute,  In  accordance  with  project  of  January  31, 

ia90,  to  March  31,  1809 208,659.75 

Expended  under  appropriations  for  enlargement  at  bead  of  canal 
and  Indiana  Chute,  in  accordance  with  the  modified  project  of 
March  31,  1899  (approved  April  8,  1899),  to  June  30,  1905,  not 
Including  outstanding  liabilities 372,419.80 

Total   1,582,843.39 

The  results  derived  from  the  expenditures  to  date  for  those  por- 
tions of  the  work  completed  have  been  of  marked  advantage  to 
traffic  and  greatly  facilitate  its  movement.  The  enlargement  of  the 
basin  immediatelv  above  the  new  locks  was  completed  in  1893  and 
increased  the  width  of  the  canal  at  that  locality  irom  90  feet  to  215 
feet  throughout  a  distance  of  800  feet.  At  the  head  of  the  canal  the 
work  of  enlargement  has  been  entirely  completed  from  a  point  725 
feet  below  the  Fourteenth  Street  Railroad  Bridge  to  a  point  2,800 
feet  above  that  bridge.  Beyond  this  point,  in  the  basin  east  of  the 
north  canal  wall,  the  excavation  to  grade  within  the  prescribed 
limits  is  about  97  per  cent  completed,  a  clear  width  of  415  feet 
excavated  to  grade  being  at  this  date  available. 

In  the  Indiana  Chute  above  Fourteenth  Street  Bridge  the  channel 
width  has  been  increased  from  200  feet  to  400  feet,  and  all  rock  within 
these  limits  excavated  to  the  grades  prescribed  in  the  project.  At 
Wave  rock  and  Willow  Point  all  excavation  and  the  dikes  have  been 
completed.  The  depth  of  water  over  Wave  rock  and  Willow  Point 
approximates  very  closely  the  depth  anticipated — i.  e.,  8  feet,  when 
there  are  8  feet  on  the  upper  canal  gauge.  But  the  depth  on  the 
upper  portion  of  the  chute  is  still  unsatisfactory ;  hence  the  necessity 
for  the  additional  work  recommended  in  the  Board's  report  of  Decem- 
ber 16,  1901,  and  approved  by  the  Chief  of  Engineers  December  30, 
1901.  The  additional  work  includes  structures  designed  so  as  to 
produce  the  desired  depth  of  8  feet  by  forcing  a  sufficient  volume  of 
water  into  that  part  of  the  chute  above  the  Fourteenth  Street  Bridge 
and  controlling  its  flow  therein.  The  chute  can  now  be  navigated 
with  ease  by  heavy-draft  coal  boats  at  stages  of  11.5  feet  or  more, 
upper  canal  gauge,  but  as  coal  barges  reach  Louisville  on  an  8-foot 
stage  and  coal  boats  on  a  9^-foot  stage,  the  necessity  becomes  apparent 
for  providing  sufficient  depth  in  the  open-river  channel  in  order  to 
facihtate  the  passage  of  commerce  without  the  heavy,  unavoidable 
incidental  expense  due  to  breaking,  rearranging,  and  passage  of  tows 
through  the  canal  locks  and,  not  infre(^uently,  the  loss  of  opportunitj' 
to  continue  without  interruption  the  journey  on  the  stage  of  water 
prevailing  on  arrival  of  the  tow  at  this  place,  the  stage  in  many 
mstances  being  of  such  short  duration  as  to  pass  before  the  tows  can 

ERG  1905  M 32 


Digitized  by 


Google 


498  BEPOET   OF   THE   CHIEF   OF   ENGINEEE8,  U.  8.  ABliY. 

be  passed  through  the  canal,  reasssembled,  and  regain  the  crest  of  the 
wave. 

The  amount  reported  in  the  money  statement  below  as  having  been 
expended  for  maintenance  was  applied  to  the  repair  of  damage  done 
by  ice  to  Wave  rock  and  Willow  Point  dikes  during  the  winter  of 
1903-4.  The  break  in  the  Wave  rock  dike  was  entirely  completed, 
stone  bedded  in  natural  cement  mortar  being  used  for  the  purpose, 
and  the  paving  on  the  crest  of  the  dike  grouted.  Repairs  to  the 
Willow  Point  dike  were  limited  to  the  pavement  only. 

A  summary  of  the  work  done  follows : 

Concrete  (rubble) cubic  yards—  2,526.6 

Concrete  (in  bags) do 180.4 

Stone  fllHng do 280. 1 

Excavation do 192. 5 

Grouting square  yards..  1, 563. 1 

Commercial  statistics  are  embodied  in  the  following  report  for 
operating  and  care  of  Louisville  and  Portland  Canal,  and  a  compara- 
tive statement  of  same  will  be  found  in  Appendix  H  H  2  of  this 
report. 

Keferences  to  more  detailed  information,  special  reports,  sketches, 
etc.,  are  given  on  page  488,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904. 

July  1,  1904,  balance  unexpended $7,916.  75 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  80, 000. 00 
Net  amount  allotted  from  appropriation  for  maintenance  of  river 

and  harbor  improvements,  act  of  April  28,  1904 14,545.06 

102,461.81 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $7,965.08 

For  malntenauce  of  improvement 14,645.06 

22,510.14 

July  1,  1905,  balance  unexpended o79, 951. 67 

July  1,  1905,  outstanding  liabilities 1,5.12.67 

July  1,  1905,  balance  available 78,419.00 

Amount  (estimated)  required  for  completion  of  existing  project 477,569.  79 

(See  Appendix  H  H  1.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal. — ^This 
canal  was  constructed  bv  a  private  corporation,  acting  under  a  charter 
granted  by  the  Kentucky  legislature  in  1825  and  subsequent  acts  of 
the  same  body  extending  the  time  for  completion  and  increasing  the 
capital  stock.  It  was  completed  and  the  first  boat  passed  through  it 
December  22,  1830.  At  that  time  there  were  three  combined  lift 
locks,  each  with  a  lift  of  about  8|  feet,  a  width  of  50  feet,  and  length 
of  200  feet.  The  width  of  the  canal  proper  was  from  64  to  68  feet 
at  normal  stages,  with  a  depth  of  nearly  3  feet  at  extreme  low  stages 
of  the  river.  There  was  no  dam  at  the  head  of  the  canal.  The 
United  States?  became  a  stockholder  in  the  corporation  in  1826,  and 
gradually  increased  its  holdings  until  all  of  the  outstanding  stock 
and  bonds  passed  into  its  pos.session. 

« In  addition  to  this.  $15,000  has  been  allotted  from  appropriation  of  March  3, 
1905,  for  general  Improvement  of  Ohio  Elver  for  removal  of  rocks  at  entrance  of 
Louisville  and  Portland  Canal. 
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In  1860  an  enlargement  and  extension  of  the  canal,  which  included 
new  locks,  was  begun  under  the  corporate  management,  and  resulted 
in  the  width  of  the  canal  being  increased  to  90  feet,  with  three  basins 
or  passing  places,  and  the  construction  of  two  new  combined  lift 
locKS  with  a  total  lift  of  about  26  feet.  Each  of  the  chambers' of  the 
new  locks  has  a  width  of  80  feet  and  an  available  length  of  350  feet. 
The  new  locks  were  opened  to  navigation  February  6, 1872. 

The  United  States  assumed  charge  of  the  wort  of  enlargement  of 
the  canal  and  construction  of  a  dam  at  the  head  of  the  canal  subse- 
quent to  the  allotment  of  funds  for  that  purpose  in  1868,  but  the 
operation  of  the  canal  and  collection  of  tolls  remained  under  control 
or  the  corporate  management  until  June  11,  1^74,  upon  which  date 
the  entire  control  of  the  canal  was  assumed  by  the  United  States,  pur- 
suant to  the  act  of  Congress  of  May  11,  1874,  which  provided  that  the 
canal  should  be  held  "  free  of  all  tolls  and  charges,  except  such  as  are 
necessary  to  pay  the  current  expenses  of  said  canal  and  keep  the  same 
in  repair."  Tolls  were  entirely  abolished  after  midnight  July  1, 
1880,  and  since  that  date  the  expenses  of  operation  and  maintenance 
of  the  canal  have  been  borne  directly  by  Treasury  funds  made  avail- 
able by  the  act  of  March  3,  1881,  and  the  indefinite  appropriation  for 
"Operating  and  care  of  canals  and  other  works  of  navigation," 
act  of  July  5,  1884. 

The  general  project  for  operation  and  care  of  the  canal  by  expendi- 
tures under  allotments  from  the  act  of  July  5,  1884,  contemplates  the 
operation  of  the  canal  locks,  the  operation  of  the  dredging  plant  to 
keep  the  canal  clear  of  deposit  brought  into  it  by  high  water,  and 
the  repair  of  existing  structures,  so  as  to  maintain  the  whole  system 
in  good  serviceable  condition.  On  account  of  the  continuity  of  the 
work,  no  fixed  astimate  of  cost  has  been  made.  The  funds  are 
provided  under  estimates  submitted  annually  at  the  beginning  of  each 
fiscal  year  and  allotments  therefor  from  the  act  of  July  5, 1884. 

The  approved  project,  estimate,  and  allotment  for  the  fiscal  year 
1905,  in  addition  to  the  provisions  for  ordinary  current  repairs,  sup- 

Slies,  miscellaneous  work  of  maintenance,  operation  of  locks  and 
redging  plant,  included  items  for  four  dump  scows,  repairs  to  mid- 
dle gates,  new  locks,  building  pew  guard  gate.s,  old  locks,  repairs  to 
miter  sill  at  lower  gates,  new  locks,  repairs  to  towboat  Major  Mac- 
kenzie, and  repairs  to  certain  parts  of  the  cross  dam.  The  estimate  for 
the  fiscal  year  amounted  to  $104,399,  and  was  made  available  by 
allotment  J^uly  15, 1904. 

In  reporting  the  total  of  expenditures  made  in  connection  with  this 
work  it  seems  best,  for  the  purpose  of  clearne^  in  showing  the  gen- 
eral application,  to  subdivide  the  total  to  date  into  amounts  for  each 
period  indicated,  as  follows : 

From  allotments  and  appropriations,  September,  1868,  to  June  .TO, 
1882,  for  completion  of  new  locks,  enlargement  of  canal,  and 
for  cross  dam  at  head  of  canal,  payment  of  bonds,  etc $1,463,200.00 

From  tolls  collected  by  United  States.  June  11, 1874,  to  midnight 
July  1,  1880,  for  operation  and  maintenance 417,069.38 

From  allotments  from  act  of  March  3,  1881,  for  operation  and 

maintenance 214, 062.  01 

From  allotments  from  act  of  July  5.  1884.  for  operation  and  main- 
tenance       1,723,878.47 

Total 3, 818, 210.  76 
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The  canal  is  available  to  commerce  at  all  stages  of  the  river  less 
than  12,7  feet,  upper  canal  gauge,  and  affords  free  navigation  around 
the  falls  of  the  Ohio  River  at  stages  of  water  when  the  passage  there- 
over can  not  be  made  by  the  open-river  chatmel. 

The  zero  of  the  upper  gauge  corresponds  to  reference  35  and  the 
bottom  of  the  canal  at  its  head  to  reference  M,  canal  datum.  The 
lowest  recorded  reading  of  the  upper  gauge  is  1.7  feet;  the  highest 
reading  on  the  same  gauge  is  46.7. 

Under  the  regulations  prescribed  by  the  Secretary  of  War  for  the 
use,  administration,  and  navigation  oi  this  canal,  the  maximum  draft 
of  vessels  that  can  be  passed  through  the  canal  is  limited  to  the  depth 
of  water  above  zero  oe  the  gauge  at  the  time  the  boat  enters  the  canal. 

During  the  fiscal  year  ending  June  30, 1905,  4j727  boats,  barges,  and 
small  craft  passed  through  the  canal,  carrying  732,607^  tons  of 
freight.  During  the  same  period  1,482  boats,  barges,  and  small  craft 
passed  over  the  falls  via  tne  open-river  channel,  carrying  509,642J 
tons  of  freight,  the  aggregate  that  passed  Louisville  via  lx)th  routes 
being  6,209  boats,  barges,  and  small  craft,  carrying  1,242,250  tons  of 
freight. 

As  compared  with  the  previous  year,  both  the  number  of  vessels 
and  the  freight  carried  show  a  decrease.  However,  this  is  readily- 
accounted  for  by  unusually  unfavorable  conditions,  consisting  of  low 
water,  followed  by  a  long  period  of  severe  weather,  producing  much 
ice  to  hinder  a  resumption  of  navigation  when  the  stages  of  water 
would  ordinarily  have  permitted. 

For  a  more  e.xtensive  comparative  statement  of  commerce,  see  the 
report  on  this  work  by  district  officer. 

References  to  more  extended  information  concerning  original  con- 
dition, purchase,  and  progress  of  the  improvement  ot  this  canal  are 
given  on  page  491,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

(See  Appendix  H  II  2.) 

3.  Wabmh  Rirer,  Indiana  and  Illinois. — At  the  time  the  United 
States  began  the  work  of  improving  this  river  it  was  badly  obstructed 
by  bars,  accumulations  of  snags,  rocky  reefs,  and  numerous  secondary 
cfiannels  or  cut-offs,  which  lessened  the  flow  of  water  through  the 
main  chaimel.  Navigation  was  impracticable  e.xcept  at  high  stages 
of  water.  A  lock  and  dam  had  been  built  at  Grand  Rapids  by  the 
Wabash  Navigation  Company,  and  a  few  improvements  made  at 
other  places  also  by  private  enterprise,  but  as  none  of  them  was  of  a 
substantial  character  they  rapidly  deteriorated  and  became  useless. 

The  original  project  and  outline  of  improvements  proposed  is 
found  in  the  report  of  Maj.  G.  Weitzel,  Corps  of  Engineers,  U.  S. 
Army,  January  4,  1872,  page  472.  Annual  Report  of  the  Chief  of 
Engineers,  United  States  Army,  1872.  The  first  appropriation  for 
work  under  this  project  was  made  by  Congress  June  10,  1872.    This 

firoject  proposed  the  improvement  of  the  river  from  its  mouth  to 
>afayette,  Ind..  by  special  works  at  twelve  designated  localities,  the 
construction  of  a  liew  lock  and  dam  at  (irand  Rapids,  and  the  general 
work  of  snagging  and  dredging.  The  estimated  cost  of  the  work  pro- 
posed amounted  to  $312,672.62.  Work  at  various  places  other  than 
those  mentioned  in  the  project  has  been  added  from  time  to  time,  but 
no  general  revision  of  tne  original  estimate  has  been  made. 
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The  river  and  harbor  act  of  March  3,  1881,  made  separate  appro- 
priations for  work  above  Vincennes  and  for  work  below  Vincennes, 
thus  dividing  the  original  project,  and  subsequent  to  that  date  funds 
have  been  provided  separately  for  each  section. 

From  the  commencement  of  the  work  in  1872  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  $324,845.44.  Those  for  work  since  that  date  are  given 
under  their  respective  headings,  as  follows : 

(a)  Below  Vincennes. — Sul>sequent  to  1881  work  was  continued 
under  the  original  project,  but  the  estimates  were  modified  from  time 
to  time  as  necessity  therefor  arose,  as  in  the  cases  of  the  dam  for 
closing  the  New  Harmony  cut-off,  the  lock  and  dam  at  Grand  Rapids, 
etc.  Levee  work  at  Grayville,  111.,  was  added  in  1887,  and  com- 
pleted, as  proposed,  at  a  cost  of  $2.5,000.  In  1898  a  plan  and  esti- 
mate, amounting  to  $50,000,  for  additional  work  at  New  Harmony  was 
approved,  but  at  the  same  time  it  was  urged  that  if  the  improvement 
of  the  river  was  to  be  continued  the  old  project  should  be  abrogated, 
a  comprehensive  survey  of  the  river  made,  and  a  new  project  formu- 
lated, based  upon  data  furnished  by  the  survey  and  of  sufficient 
scope  to  meet  existing  needs  of  commerce.  The  survev  was  author- 
ized and  funds  therefor  provided  by  the  river  and  harbor  act  of 
June  13, 1902.  The  report  on  the  survey,  proposed  plan  for  improve- 
ment, estimate  of  cost,  and  action  taken  in  connection  therewith  may 
be  found  on  page  2729,  Annual  Report  of  the  Chief  of  Engineers, 
United  States  Army,  1904.  The  aggregate  of  the  items  of  the  original 
estimate  applicable  to  this  part  of  the  river,  and  of  the  several  sub- 
sequent estimates  constituting  the  estimate  of  cost  of  existing  project 
adopted  by  Congress,  is  $755,000. 

Tne  expenditures  to  March  31,  1881,  amounted  to  $317,845.44,  in 
addition  to  the  $7,000  paid  to  extinguish  the  franchise  of  the  Wabash 
Navigation  Company  and  acquire  their  property,  those  for  the 
levee  work  at  Grayville  from  1887  to  1892,  $25,000,  and  those  for 
other  work  since  1881  on  this  part  of  the  river,  $363,793.10,  or  an 
aggregate  of  $713,638.54  for  work  below  Vincennes  to  June  30,  1905. 

Previous  to  1885  a  fairly  good  channel  for  boats  having  a  draft  not 
exceeding  2^  to  3  feet  was  maintained,  but  as  the  river  and  harbor 
act  of  July  5,  1884,  made  specific  appropriation  for  a  lock  and  dam 
at  Grand  Kapids,  near  Mount  Carmel,  111.,  the  suspension  of  opera- 
tions elsewhere  l)ecame  necessary  in  view  of  the  fact  that  the  funds 
available  since  that  date  were  not  sjifficient  to  complete  the  lock  and 
dam  and  at  the  same  time  maintain  the  former  works  for  bank  pro- 
tection and  to  concentrate  the  water  flow  and  clear  the  channel  of 
obstructions.  Consequently  the  work  formerly  done  deteriorated 
rapidly,  the  structures  l>eing  destroved  by  ice  and  high  water  or  ren- 
dered useless  by  the  water  cutting  its  way  around  them.  The  chan- 
nels, cut  through  rock  reefs  ana  shoal  places,  became  choked  with 
snags,  stumps,  and  bowlders,  thus  leaving  the  river  without  any  per- 
manent improvement  excepting  that  resulting  from  the  lock  and 
dam  at  Grand  Rapids.  Through  navigation  at  low  water  is  imprac- 
ticable. Boats  drawing  20  inches  can  pass  from  Mount  Carmel  to 
Vincennes  (a  river  distance  of  about  34  miles)  at  all  stages,  but  can 
reach  Mount  Carmel,  92.7  miles  from  the  mouth  of  the  river,  only 
when  the  gauge  at  the  lock  reads  7.5  feet  or  more. 
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Commercial  statistics  will  be  found  in  the  report  for  operatiiig 
and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  Appendix 
HH4. 

The  only  work  in  progress  during  the  fiscal  year  was  the  completion 
of  the  map,  in  65  sheets,  of  the  survey  of  the  river  below  Vincennes; 
the  completion  of  an  index  map  of  four  sheets,  which  latter  were 
traced,  and  snagging  operations  below  Mount  Carmel,  111.,  such 
operations  being  on  a  limited  scale  on  account  of  the  small  amount 
of  funds  available  for  such  work. 

References  to  more  extended  information  are  given  on  page  494, 
Annual  Report  of  the  Chief  of  Engineers,  1904. 

July  1.  1904,  balance  unexpended $4,301.20 

Refundment  from  overpayment .26 

4, 301. 4«! 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 2,939.74 

July  1,  1905,  balance  unexpended 1,361.72 

July  1,  1905,  outstanding  liabilities 191.  OS 

July  1,  1905,  balance  available 1, 170.  <>4 

Amount  (estimated)  required  for  completion  of  existing  project 40,  (KK).  00 

(b)  Above  Vincennes. — At  the  time  this  section  of  the  river  be- 
came the  object  of  seimrate  appropriations  there  had  been  no  revision 
of  the  estimate  in  the  original  project  for  the  improvement  of  the 
river  from  its  mouth  to  Lafayette,  and  the  amount  appropriated  in 
(he  act  of  March  3,  1881,  was  in  excess  of  the  estimate  for  items  in 
that  project  applicable  to  this  part  of  the  river.  However,  under  the 
project  matured  after  the  approm-iation  had  been  made  (see  p.  2001, 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for 
1881),  and  subsequent  modifications,  the  estimates  to  June  30,  1905, 
amounted  to  $95,500. 

The  expenditures  on  the  work  of  existing  project  to  June  30,  1905, 
amounted  to  $95,238.42. 

The  funds  available  during  the  past  sixteen  years  have  not  been 
sufficient  to  maintain  the  former  works  for  channel  rectification  and  to 
keep  the  river  clear  of  snags,  bars,  and  similar  obstructions.  Dur- 
ing the  more  recent  years  not  enough  funds  have  been  available  for 
snagging  purposes  alone.  Therefore  it  can  not  be  said  that  any 
permanent  improvement  of  this  section  of  the  river  has  been  effected 
or  that  navigation  is  practicable,  except  at  high  stages  of  water. 

The  only  commercial  statistics  available  are  those  collected  at  the 
lock  at  Grand  Rapids  (see  Appendix  H  H  4).  References  to  more 
extended  information  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  495. 

July  1,  19(H,  balance  unexpended $261.58 

July  1,  10(K),  balance  uncxtiended 261.58 

(See  Appendix  H  II  3.) 

4.  Operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River. — This  lock  and  dam  was  built  from  funds  derived  from  appro- 
priations for  improving  Wabash  River,  Indiana  and  Illinois,  and 
opened  to  navigation  in  rfovember,  1893.  The  available  length  of  the 
lock  is  214  feet;  width,  52  feet;  depth  on  lower  miter  sul  at  low 
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water,  3.5  feet;  depth  on  upper  miter  sill  at  nonnal  pool  stage,  5.08 
feet.  At  such  stage  the  pool  above  the  lock  affords  slack-water  navi- 
^tion  about  12  miles,  and  the  maximum  draft  that  can  be  carried 
is  about  2  feet.  Conditions  beyond  the  pool  are  mentioned  in  the 
report  for  improving  Wabash  River,  Indiana  and  Illinois. 

The  expenses  of  operating  the  lock  were  paid  from  the  appropria- 
tions for  improvement  of  the  river  until  March  1,  1897,  since  which 
date  they  have  been  paid  from  annual  allotments  from  the  indefinite 
appropriation  for  "  Operating  and  care  of  canals  and  other  works  of 
navigation,"  act  of  July  5, 1884. 

The  first  and  subsequent  annual  projects  proposed  the  operation  of  • 
the  lock  and  the  maintenance  of  it  and  the  appurtenant  structures  in 
good  serviceable  condition.    The  expenditures  under  these  projects 
to  June  30j  1906,  amounted  to  $26,374.09. 

The  project  for  the  fiscal  year  1905  provided  for  the  operation  of 
the  locK,  removal  of  deposit  from  the  lock  and  approaches  thereto, 
aiid  minor  repairs  to  the  fences,  buildings,  etc.,  on  the  Government 
grounds,  at  an  estimated  cost  of  $4,800,  which  amount  was  made  avail- 
able by  allotment  July  15,  1904.  The  amount  expended  during  the 
fiscal  year  ending  June  30,  1905,  not  including  outstanding  liabilities, 
is  $1,675.94. 

During  past  fiscal  year  1,397  boats,  barges,  etc.,  and  8,025  tons  of 
freight  passed  the  lock. 

A  comparative  statement  of  traffic  and  commerce  passing  this  lock 
during  the  past  eight  years  will  be  found  in  the  report  on  this  work 
by  the  district  officer. 

(See  Appendix  H  H  4.) 

5.  White  River,  Indiana. — Originally  this  tributary  to  Wabash 
River  was  badly  obstructed  by  rocW  reefs,  remains  of  old  structures, 
and  a  very  great  number  of  snags.  It  could  be  navigated  only  at  high 
stages  of  water. 

The  original  project  is  based  upon  the  report  of  "  examination  of 
White  River  and  its  forks  in  Indiana,"  submitted  December  31,  1878. 
The  first  appropriation  for  the  improvement  was  made  in  the  act  of 
March  3,  1879.  In  this  act  the  work  of  improvement  was  limited  to 
"  White  River,  Indiana,  from  Wabash  River  to  Portersville,  and  to  the 
falls  on  the  West  Fork,  according  to  Report  of  the  Chief  of  Engineers, 
without  constructing  locks  and  dams."  A  minimum  depth  of  2  feet 
at  low  water  was  sought.  In  1886  the  estimate  was  reduced.  The 
river  and  harbor  act  of  August  18,  1894,  provided  for  a  resurvey  of 
the  river. 

Subject  to  the  modifications  mentioned,  the  original  project  con- 
stitutes the  existing  project  of  this  date.  The  estimate  of  cost  is 
$120,000.  The  amount  expended  to  June  30,  1905,  not  including  out- 
standing liabilities,  is  $119,296.18.  As  a  result  of  these  expenditures 
the  lower  13  miles  of  the  river  is  navigable  all  the  year  for  boats 
having  a  draft  not  exceeding  3  feet.  Above  this,  to  the  junction  of 
the  two  forks,  boats  drawing  18  inches  can  navigate  for  about  six 
months  of  the  year.  Low-water  navigation  on  the  forks  is  impracti- 
cable even  for  the  smallest  boats.  This  information  is  derived  from 
the  report  on  the  resurvey  made  in  1895-96,  since  which  date  opera- 
tions have  been  suspended,  the  funds  available  not  being  sufficient  for 
either  work  of  improvement  or  maintenance  of  former  structures  for 
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controlling  the  flow  of  water  and  bank  protection  or  to    keep   th  i 
channel  clear  of  snags. 

No  statistics  as  to  the  volume  or  character  of  commerce  moved  on 
this  river  during  the  past  year  are  available. 

The  report  upon  the  resurvey  of  the  river,  Annual  Report  of  th« 
Chief  of  Engineers  for  1897,  page  2483,  contains  data  concerning  tht 
volume  and  character  of  commerce  that  would  be  benefited  by  oi 
involved  in  the  further  improvement  of  the  river.  This  report  also 
contains  estimates  of  cost  of  improvement  under  alternative  plans, 
and  a  recommendation  that  "  the  further  improvement  of  the  Wliite 
River  should  be  postponed  until  the  improvement  of  the  Wabash  has 
been  such  as  to  afford  an  outlet  for  any  traffic  which  may  then  be 
developed  on  White  River." 

References  to  more  extended  information  concerning  this  river  may 
be  found  in  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page 
497. 

July  1,  1904,  balance  unexpended $703.  82 

July  1,  1905,  balance  unexpended 703.  82 

(See  Appendix  H  H  5.) 

6.  Green  Hirer  ahore  the  mouth  of  Big  Barren  Rirer,  KenfucA'i/. — 
Originally  this  part  of  Green  River  was  much  obstructed  by  snags, 
large  bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  River, 
afforded  slack  water  for  abojit  18  miles  above  the  confluence  of  Oroen 
and  Barren  rivers.  The  fall  in  that  part  of  the  river  above  slack 
water  and  below  Mammoth  Cave,  Kentucky,  a  distance  of  about  29 
miles,  was  approximately  27  feet. 

The  original  project  is  that  submitted  under  date  of  August  11, 
1891  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891, 
p.  2481).  It  proposes  the  extension  of  slack-water  navigation  from 
the  upper  limits  of  Pool  No.  4  to  Mammoth  Cave  by  the  construction 
of  two  locks  and  dams,  at  an  estimated  cost  of  $361,346.40  for  both. 
No  revision  of  the  project  and  estimate  has  been  made,  except  as  pro- 
vided by  the  river  and  harbor  act  of  March  3, 1905,  for  work  of  snag- 
ging and  clearing  banks  of  Nolin  River,  which  will  be  affected  by 
slack  water  from  Dam  No.  6,  Green  River,  for  which  $5,000  has  been 
allotted. 

The  amount  expended  to  June  30,  1905,  exclusive  of  outstanding 
liabilities  on  that  date,  is  $265,052.6(5. 

As  a  result  of  these  expenditures  one  of  the  locks  and  dams,  No.  5. 
has  been  completed  and  opened  to  navigation,  thus  extending  slack 
water  to  a  short  distance  above  Brownsville,  the  county  seat  of 
Edmonson  County,  Ky.,  and  through  a  part  of  the  rich  mineral  dis- 
trict bordering  the  river  which  previously  had  no  conveniently  acces- 
sible transportation  route.  The  site  for  the  second  lock  has  been 
decided  upon,  the  necessary  land  purchased,  and  a  contract  made  for 
the  construction  of  the  masonry  of  the  lock,  dam,  and  abutment. 
Operations  under  this  contract  are  now  in  progress. 

Commercial  statistics  are  given  in  the  report  for  operating  and 
care  of  locks  and  dams  on  Green  and  Barren  rivers,  Kentucky, 
Appendix  H  H  7. 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Army,  1904,  page 
498. 
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July  1,  1904,  balance  unexpended |177, 516.  30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5,  (XX).  00 

182. 516.  36 
June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       81, 895.  82 

July  1,  1905,  balance  unex|)emled 100,620.54 

July  1,  1905,  outstanding  liabilities 428.  69 

July  1.  1905,  balance  available 100,191.85 

July  1,  1905,  amount  covered  by  uncompleted  contracts 63, 613. 80 

(See  Appendix  H  H  G.) 

7.  Operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers,  Kentucky. — The  original  system  of  slack-water  navigation  on 
these  rivers,  including  4  locks  in  Green  River  and  1  lock  in  Barren 
Iiiver,  with  a  total  length  of  pools  of  approximately  200  miles,  was 
completed  by  the  State  of  Kentucky  in  1841.  The  State  retained  con- 
trol and  management  of  the  sv.stem  until  1868,  when  it  was  leased  to 
the  Green  and  Barren  River  Navigation  Company  for  a  term  of  thirty 
years.  The  act  of  the  Kentucky  legislature  approved  February  20, 
1886,  ceded  the  entire  system  to  the  United  States,  uix)n  condition 
that  the  unexpired  portion  of  the  lease  to  the  navigation  company  be 
purchased  by  the  United  States.  The  river  and  harbor  act  of  August 
11,  1888,  appropriated  $135,000  "  for  the  purchase  of  the  improve- 
ments known  as  the  Green  and  Barren  River  improvements."  The 
deed  from  the  Green  and  Barren  River  Navigation  Company  relin- 
quishing all  of  their  rights,  privileges,  etc.,  having  been  duly  approved 
by  the  Attorney-General  of  the  United  States,  and  the  purchase 
money  paid  to  said  company,  the  Government  assumed  control  of  the 
river,  the  improvements  therein,  and  the  propertv  formerly  owned 
by  the  State  December  11,  1888. 

The  condition  of  the  improvements  and  of  the  rivers  at  that  date 
was  as  follows:  Lock  and  Dam  No.  1,  Green  River,  reqjiired  many 
repairs;  the  walls  of  Lock  No.  2  were  cracked  and  in  bad  condition 
generally,  the  land  wall  especially  so,  it  being  held  in  position  by 
anchorage  to  cribs  filled  with  stone;  the  river  wall  had  yielded  out- 
ward. Lock  No.  3,  Green  River,  was  broken  entirely,  the  river  wall 
having  yielded  outward  and  fallen  into  the  river.  Lock  and  Dam  No. 
4,  Green  River,  was  in  fairly  good  condition,  with  the  exception  of 
needed  repairs  to  the  quoins  and  gates;  the  walls  of  IjocIc  No.  1, 
Barren  River,  were  so  badly  crackccl  that  a  part  of  one  of  them,  the 
land  wall,  leaned  toward  the  lock  chamber  about  6  inches  and  was 
liable  to  fall  at  any  time;  the  entrances  to  the  locks  were  obstructed 
with  deposit  and  the  pools  with  great  numbers  of  snags,  overhanging 
trees,  etc. ;  the  appurtenant  structures  at  the  locks  and  the  lock  ten- 
ders' dwellings  were  in  bad  condition  and  inadequate.  No  snagging 
or  dredging  plant  was  available. 

Excepting  the  funds  for  rebuilding  Lock  No.  2,  Green  River,  which 
were  provided  by  specific  appropriations,  the  funds  for  the  restoration 
of  former  structures,  the  operation  of  the  locks,  and  maintenance  of 
the  system  in  good  navigable  condition  have  been  provided  by  allot- 
ments from  the  indefinite  appropriation  for  "  Operating  and  care  of 
canals  and  other  works  of  navigation,"  act  of  July  5,  1884,  under 
estimates  submitted  annually  at  the  beginning  of  each  fiscal  year. 
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The  first  project  for  work  on  these  rivers  imder  the  latter  act  was 
approved  January  4,  1889,  and  proposed  the  restoration,  so  far  as 
practicable,  of  the  former  structures  to  ^ood  serviceable  condition, 
the  construction  of  new  ones  where  required,  the  operation  of  the 
locks,  the  removal  of  snags,  landslides,  and  deposit  from  the  entrances 
to  the  locks,  etc.,  and  such  has  been  the  general  object  of  each  subse- 
quent annual  estimate  and  project. 

In  addition  to  the  items  for  the  usual  work  of  operation  and  main- 
tenance the  project  and  estimate  for  the  fiscal  year  1905  provided  for 
the  specific  work  of  conipleting  repairs  to  Uam  No.  1,  Green  River, 
completing  a  new  cottage  and  a  new  oflSce  and  warehouse  building  at 
Lock  No.  2,  Green  River,  and  completing  a  new^  office  and  warehouse 
buUding  at  Lock  No.  3,  Green  Kiver.  The  estimate  for  the  year 
amounted  to  $81,454.71,  which  was  made  available  by  allotment  July 
25,1904. 

Expenditures  during  the  fiscal  year,  not  including  outstanding 
liabihties  June  30,  2905,  amounted  to  $74,388.02. 

The  aggregate  of  expenditures  under  the  project  of  January  4, 1889, 
and  subsequent  annual  projects  to  June  30, 1905,  is  $1,147,595.78. 

The  result  of  these  expenditures  is  the  thorough  repair  of  the  sev- 
eral locks  of  the  former  system  and  their  appurtenant  structures  and 
the  restoration  of  througt  navigation  in  the  pools  from  Lock  No.  1, 
Green  River,  to  Bowling  Green,  Ky.,  on  Barren  River,  a  distance  of 
172  miles,  for  boats  not  exceeding  35  feet  in  width,  138  feet  in  length, 
and  draft  not  exceeding  5  feet.  At  extreme  low  water  in  the  open 
river  below  Lock  No.  1,  Green  River,  there  is  a  depth  of  only  1  foot  on 
the  lower  miter  sill  of  that  lock,  which  is  located  8  miles  above  the 
mouth  of  the  river.  The  system  now  includes  6  locks  and  dams,  Lock 
No.  5  having  been  built  from  funds  provided  by  specific  appropria- 
tions therefor  and  opened  to  navigation  January  17, 1900. 

Following  is  a  synopsis  of  traffic  and  commerce  through  the  locks 
during  the  fiscal  year  1905 : 


Boats. 

Freight. 

Lock  No.  1 

ORBBH  BIVXR. 

1,321 
2,839 
2,157 
2,219 
1,723 

Tons. 
486,015 

Lock  No.  2 

303,274 

LockNo.3                      

257,181 

Lock  No.  4 

157,208 

LoekNo.6             .          ^  -    -       

107.848 

Lock  No.  1 

BABBKN  BITSR. 

1 
1,625          38.438 

A  comparative  statement  of  the  traffic  and  commerce  on  these 
rivers  during  the  past  seventeen  years  will  be  found  in  the  report  on 
this  work  by  the  district  officer."  From  these  it  will  be  noted  that, 
notwithstanding  the  unfavorable  conditions  which  prevailed  a  part 
of  the  year,  the  traffic  and  commerce  passed  through  the  locks  show  a 
decided  increase,  the  gain  at  several  oi  the  locks  being  very  marked. 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  500. 

(See  Appendix  H  H  7.) 
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S.  Rough  River,  Kentucky. — Originally  this  river  was  much  ob- 
structed by  snags,  sunken  saw  logs,  stumps,  bowldere,  and  bars  in  the 
bed  of  the  stream,  and  by  overhanging  trees  on  its  banks.  Back- 
water from  Dam  No.  2,  ureen  River,  affected  8  miles  of  the  river 
above  its  confluence  with  Green  River.  The  width  of  the  river  varied 
from  about -100  to  200  feet,  and  the  movement  of  commerce  was  lim- 
ited to  periods  of  high  water.  A  timber-crib  lock  and  dam  had  been 
built  on  the  river  about  7  miles  above  Livermore,  Ky.,  by  the  Rough 
Creek  Navigation  and  Manufacturing  Company,  but  at  the  time  the 
United  States  undertook  the  improvement  of  tte  river  the  structures 
had  been  abandoned  and  were  completely  in  ruins,  and  all  rights, 
powers,  and  privileges  granted  said  company  by  the  State  legislature 
annulled. 

The  original  project  is  found  in  the  report  of  Maj.  James  C.  Post, 
Corps  of  Engineers,  U.  S.  Army,  dated  January  27,  1885,  page  1894, 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army, 
for  1885,  and  was  adopted  by  Congress  in  the  river  and  harl)or  act  of 
September  19, 1890,  and  has  for  its  object  the  extension  of  slack-water 
navigation  to  Hartford,  Kv.,  by  the  construction  of  a  lock  and  dam 
and  clearing  the  stream  oi  snags,  overhanging  trees,  and  other  ob- 
structions. A  revision  of  the  project,  so  far  as  it  relates  to  the  esti- 
mate, dimensions  of  lock  and  dam,  and  the  number  and  kind  of  other 
structures  necessary  in  connection  with  the  lock,  was  made  August  31, 
1891.  A  further  modification  in  1805  substituted  concrete  for  stone 
in  the  construction  of  the  lock  and  provided  for  minor  changes  in  the 
dimensions  previously  proposed. 

The  existmg  project  is  the  same  as  that  outlined  in  the  preceding 
paragraph,  the  revised  estimate  of  August  31,  1891,  amounting  to 
$105,556.05.  Expenditures  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  not  including  outstand- 
ing liabilities,  amounted  to  $103,175.11.  With  the  balance  available 
it  is  proposed  to  construct  a  derrick  boat  for  use  in  snagging  oper- 
ations, etc. 

The  lock,  dam,  and  appurtenant  structures  have  l)een  completed. 
The  lock  was  opened  to  navigation  December  12,  189(5.  The  maxi- 
mum depth  that  can  be  carried  at  the  upper  end  of  the  pool  above  the 
lock  at  normal  pool  stage  is  about  4  feet;  the  depth  on  the  upper 
miter  sill  at  such  stage  is  6.8  feet.  The  available  length  of  the  lock 
is  123  feet  and  available  width  27  feet.  At  low  water  the  head  of 
navigation  is  a  .short  distance  above  Hartford,  Ky.,  or  about  29^  miles 
above  the  mouth  of  the  river  and  21J  miles  above  the  lock.  Beyond 
this  navigation  is  practicable  only  at  high  stages  of  the  river,  and  con- 
sists principally  oi  rafts  and  rowboats. 

Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  lock  and  dam  on  Rough  River,  Kentucky  (Appendix  H  H  9). 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers,  1904,  page  501. 
July  1,  1904.  balance  wnoxpendetl $2,324.89 

July  1,  1905,  balance  unexpendwl 2,324.89 

July  1,  1905,  outstanding  liabtUtlen 17.27 

July  1, 1905,  balance  available 2,307.  «?2 

(See  Appendix  H  H  8.) 
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9.  Operating  and  care  of  lock  and  dmn.  on  Rough  Rirer,  Ken- 
tacky. — This  lock  and  dam  was  built  with  funds  provided  in  appro- 
priations for  improving  Rough  River,  Kentucky,  and  opened  to 
navigation  December  12,  1896.  The  lock  has  an  available  length 
of  123  feet,  width  of  27  feet,  and  de])th  on  upper  miter  sill  at  normal 
pool  stage  of  6.8  feet.  At  such  stage  the  pool  above  the  lock  affords 
slack-water  navigation  21J  miles,  to  a  short  distance  above  Hartford, 
Ky..  for  boats  with  draft  not  exceeding  4  feet. 

The  expense  of  operating  the  lock  was  paid  from  the  appropria- 
tion for  improvement  until  June  30,  1897;  since  that  date  the  ex- 
jjenses  of  operating,  care,  etc.,  have  been  borns  by  the  indefinite 
appropriation  for  oj)erating  and  care  of  canals  and  other  works  of 
navigation,  act  of  July  5,  1884,  the  funds  Iwing  made  available  by 
allotment  for  projects  and  estimates  submitted  annually  at  the 
beginning  of  each  fiscal  year. 

The  project  for  the  fiscal  year  1905  proposed  to  operate  the  lock 
end  maintain  existing  structures  in  good  serviceable  condition  at 
an  estimated  cost  of  $1,300,  which  amount  was  made  available  by 
allotment  of  July  14,  1904.  Expenditures  during  the  year  amounted 
to  $1,037.24. 

The  amount  expended  since  July  1,  1897,  to  June  30,  190.5,  not 
including  outstanding  liabilities,  is  $6,604.99. 

Traffic  through  the  lock  during  the  past  fiscal  year  included  697 
boats  of  various  kinds,  carrying  55,333  tons  of  freight.  A  com- 
parative statement  of  traffic  and  commerce  on  this  river  during  the 
Sast  fourteen  years  will  be  found  in  the  report  on  this  work  by  the 
istrict  officer. 

(See  Appendix  H  H  9.) 

LAKE    RIVERS   AND    HARBORS. 
IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Chas.  L.  Potter,  Corps  of 
Engineers.  Division  engineer.  Col.  O.  II.  Jirnst,  Corps  of  Engineers, 
until  April  5, 1905,  and  Lieut.  Col.  W.  II.  Bixby,  Corps  of  Engineers, 
i-ince  that  date. 

1.  Ilarbor  at  Grand  Marais,  Minn. — This  harbor  is  an  elliptical 
bay,  whose  major  axis  is  about  one-half  mile  and  whose  minor  axis  is 
about  one-fourth  of  a  mile  in  length.  It  has  an  opening  on  the  south 
side,  which  was  originally  about  1,000  feet  in  width.  Before  improve- 
ment there  was  a  maximum  depth  of  14  feet  over  a  very  limitea  area, 
the  general  average  depth  being  only  8  or  9  feet.  It  is  the  only  har- 
bor of  refuge  on  the  north  shore  between  Agate  Bay  and  the  interna- 
tional boundary  line,  a  distance  of  125  miles. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  each  .'^50  feet  long,  from  the  east  and  west  points  of  the  bay,  or 
one  pier  700  feet  long  from  the  east  point,  and  ciredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  allat  an  estimated 
cost  of  $139,6(59.40.  For  reasons  explained  in  the  report  of  the  local 
officer  (Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  2217), 
this  estimate  was  increased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on  Au- 
gust 13,  1901. 
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The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1905,  not  including  outstanding  liabilities,  was 
$165,172.24,  of  which  about  $4,200  was  for  maintenance.  The  work 
done  has  resulted  in  a  more  protected  harbor  and  a  16-foot  anchorage 
area  of  about  26  acres. 

The  minimum  mean  low-water  depth  June  30,  1905,  over  the  shoal- 
est  part  of  the  locality  under  improvement  was  15  feet. 

The  usual  variations  of  water  level  extend  from  about  0  to  -j-l  foot 
above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and 
clearances  made  by  4  tugs  and  5  schooners,  with  60  tons  of  cargo,  val- 
ued at  $6,000,  in  1878,  to  1,134  clearances  and  entrances,  nearlv  all 
steamers,  with  64,240  tons  of  cargo,  valued  at  $1,179,902,  in  1904."^ 

The  value  of  the  commerce  of  the  harbor  from  1878  to  1904,  both 
inclusive,  is  estimated  at  $4,977,878. 

The  freight  tonnage  in  1904  was  82  per  cent  greater  than  in  1903, 
and  numerous  private  improvements  have  been  added  to  the  village 
during  the  last  few  years. 

July  1,  1904,  balance  unexpended $316.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

2, 316. 41 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 138.  65 

July  1,  1905,  balance  unexi)ended 2,177.76 

(See  Appendix  III.) 

2.  Harbor  at  Agate  Bay,  Minnesota. — ^This  important  harbor,  situ- 
ated on  the  north  shore  of  Lake  Superior,  27  miles  northeast  of  Du- 
luth,  Minn.,  is  a  shipping  port  for  iron  ore  and  lumber  and  a  harbor 
of  refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  but  the 
harbor  was  exposed  to  storms  from  the  soutnwest  and  to  reverse  swells 
from  severe  northea.st  storms. 

The  approved  project  of  January  4,  1887,  was  to  construct  two 
breakwater  piers  on  a  line  toward  each  other  from  the  eastern  and 
western  points  of  the  bay,  to  be  1,000  and  900  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extremities  and  inclos- 
ing an  area  of  109  acres. 

By  letter  of  the  Chief  of  Engineers,  March  23,  1899,  the  total  ulti- 
mate length  of  the  easterly  breaKwater  was  increased  by  50  feet. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Report  of  1887  on  account  of  higher  prices. 

The  amount  expended  on  the  approved  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  not  including  outstanding  liabilities, 
was  $245,205.62,  of  which  about  $11,000  was  applied  to  the  mainte- 
nance of  the  improvement. 

The  project  was  completed  on  November  1,  1901,  and  fulfills  very 
effectually  the  purpose  for  which  it  was  designed. 

The  depth  at  the  entrance  is  over  50  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  piers  in  safety. 

The  usual  variation  of  water  level  extends  from  about  0  to  about 
-j-l  foot  above  low-water  datum. 
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The  vessel  freight  of  this  harbor  has  increased  from  236,000  tons 
of  2^0  pounds,  valued  at  $524,800,  in  1885,  to  5,350,293  tons  of  2,000 
pounds,  valued  at  $13,532,524,  in  1904. 

The  total  valuation  of  the  commerce  of  this  port  for  twenty  years, 
1885  to  1904,  inclusive,  is  estimated  at  $107,721,424. 

July  1,  1904,  balance  unexpended ^1,858.63 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

3,858.63 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 

of   improvement 790.  06 

July  1,  1905,  balance  unexpended 3,06&57 

(See  Appendix  112.) 

3.  Harbor  at  Duluth^  Minn.,  and  Superior,  Wis. — Previous  to  the 
Annual  Report  of  1897  this  harbor  was  reported  on  under  the  sep- 
arate heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3,  1896,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,130,553. 

This  harbor  consists  of  the  Duluth  Canal,  the  Wisconsin  Entrance, 
Superior  Bay,  AUouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River  to 
the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from 
the  original  natural  entry,  which  l)efore  improvement  was  obstructed 
by  shifting  bars  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  a  natural  channel  through  them  where  the  depth  was  greater, 
but  variable. 

The  project  adopted  by  the  act  of  March  3,  1881,  previous  to  the 
present  one,  was  for  16-ioot  navigation.  This  was  practically  com- 
pleted July  1,  1897,  and  resulted  in  giving  a  good  IC-foot  navigation 
through  the  natural  or  Wisconsin  Lntry;  through  the  artificial  Du- 
luth Canal;  over  the  Duluth  Basin  of  i04  acres;  along  and  parallel 
to  the  principal  dock  lines  of  Duluth  and  Superior  in  Superior  and 
St.  Louis  baj's,  and  up  the  St.  Louis  River  to  New  Duluth,  near  the 
head  of  navigation  of  the  river,  with  well-defined  channels  of  from 
85  to  300  feet  in  width. 

The  present  project,  authorized  by  the  act  of  June  3,  1896,  and  by 
the  modifications  of  August  14,  1896,  and  May  9,  1901,  provides  for 
the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  AUouez  Bay  and  St.  Louis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widening 
the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth  Canal 
and  Wisconsin  Entrance  and  finishing  them  off  with  concrete  super- 
structures built  of  monolithic  blocks. 

The  estimated  cost  of  the  work  was  $3,130,553,  but  this  referred 
only  to  the  deepening  of  the  channels  and  basins  by  dredging.  This 
has  been  done  at  much  less  than  the  estimated  cost,  permitting  the 

{(urchase  of  lands  to  the  extent  of  $10(),5<>1-15)5  the  rebuilding  of  the 
)uluth  Canal  piers  at  a  cost  of  over  $050,000,  including  price  of  land, 
and  leaving  a  balance  of  about  $27."),000  toward  the  rebuilding  of  the 
piers  at  the  Wisconsin  Entrance  now  under  construction. 
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The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  exclusive  of  outstanding  liabilities, 
■was  $3,283,331.14,  of  which  $275,000  was  expended  for  maintenance. 

The  work  done  under  the  existing  project  up  to  the  close  of  the  past 
fiscal  year  has  been  as  follows : 

The  dredging  of  channels  and  basins,  which  was  in  operation  for 
six  seasons  under  continuous  contract,  was  completed  in  1902,  and 
21,697,243  cubic  yards  of  material  removed.  Since  then  some  shoals 
have  been  removed. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost 
of  $53,919.05. 

The  land  needed  for  the  improvement  at  the  Wisconsin  Entrance, 
the  mouth  of  the  Nemadji  River,  and  on  a  marshy  island  in  the  St. 
Louis  River  was  obtained  by  condemnation  proceedings,  at  a  cost  of 
$42,795.94. 

A  small  parcel  of  land  at  the  end  of  Gras^  Point  and  certain  lands 
in  Spirit  Lake  were  purchased  at  a  cost  of  $3,146.20. 

A  sit«  for  a  boat  yard  on  Minnesota  Point,  near  the  Duluth  Canal, 
was  acquired  by  purchase  and  condemnation,  at  a  total  cost  of  $7,200, 
and  the  vacation  of  a  portion  of  a  street  was  effected  through  the  city 
authorities,  which  was  found  necessary  in  order  to  carry  out  a  proper 
system  of  improvement.  This  property  has  now  iJeen  improved 
by  building  a  bulkhead  and  a  landing  pier,  dredging  a  slip,  filling  the 
yard  with  sand,  moving  the  four  Government  buildings,  which  had 
been  occupying  leased  ground  at  the  foot  of  Seventh  avenue  for  the 
last  seven  years,  and  by  fencing  in,  paving  a  roadway,  and  surfacing 
and  seeding  for  grass.  The  cost  of  this  improvement  has  been  about 
$17,750. 

New  piers  were  built  for  the  Duluth  Canal.  These  piers  have 
been  equipped  with  67  iron  lamp-posts,  and  the  city  has  undertaken 
to  furnish  the  electric  current  for  lighting  same. 

Concrete  walls  inclosing  the  Government  lands  at  the  Duluth  Canal 
were  built  and  the  tracts  filled  to  grade,  requiring  the  deposit  of  about 
50,000  cubic  yards  of  material. 

The  construction  of  an  engineer  building  on  the  Government  land 
north  of  the  canal  for  oflices  and  a  watchman's  house  will  be  carried 
out  during  the  present  season  and  the  coming  winter,  at  a  probable 
cost  of  $20,000,  and  will  be  occupied  about  May  1, 1906.  The  present 
leased  quarters  for  offices  will  then  be  given  up,  for  which  an  annual 
rental  of  $1,260  is  now  paid.  The  parking  of  the  canal  grounds  will 
follow  the  construction  of  the  engineer  building. 

The  dredging  operations,  which  were  completed  November,  1902, 
have  given  17  miles  of  dredged  channels  from  120  to  600  feet  in  width 
and  basins  of  an  aggregate  area  of  about  360  acres,  all  of  a  depth  of 
20  feet  or  over,  at  low-water  datum,  which  must  be  maintained  there- 
after by  dredging,  as  needed. 

The  piers  at  the  TYisconsin  Entrance  were  placed  about  thirty-two 
years  ago  in  water  of  an  average  depth  of  8  to  10  feet,  the  object  then 
being  to  secure  a  depth  of  12  feet  in  the  channel.  With  the  growth 
of  commerce  the  channel  depth  has  been  increased  to  24  feet,  and  the 
crib  bottoms  are  now  many  feet  above  the  bottom  of  the  channel. 
Owing  to  this  and  other  causes  considerable  displacement  has  resulted 
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and  the  present  piers  are  to  be  replaced  by  new  ones,  to  consist  of  a 
novel  design  of  concrete  construction,  from  21  feet  below  water  to  10 
feet  above  water.  The  plan  adopted  was  proposed  in  1902,  and  the 
work  of  construction  was  begun  in  the  spring  of  1903,  and  is  now  in 
progress.  About  one-half  of  the  south  pier,  or  one-fourth  of  the 
entire  work,  was  completed  last  season.  A  description  of  the  plant 
and  methods  employed  will  be  found  in  Appendix  A  A  A,  page  3779, 
of  the  Annual  Report  of  the  Chief  of  Engmeers  for  1904. 

The  work  for  this  season  has  been  interrupted  for  a  time  by  the  loss 
of  a  protection  dike  during  a  severe  storm  in  May,  necessitating  the 
building  of  a  more  substantial  breakwater.  It  is  expected  that  the 
laying  of  concrete  will  be  resumed  later  in  the  season. 

The  estimated  cost  of  this  work  is  $925,000.  The  balance  available 
from  the  appropriations  authorized  by  the  act  of  June  3,  1896,  was 
9275,000. 

The  remainder  of  the  estimated  cost  has  been  provided  for  by 
appropriations  and  authorized  contracts  in  the  river  and  harbor  acts 
of  June  13,  1902,  and  March  3,  1905. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1 
foot  above  low-water  datum. 

The  head  of  navigation  is  at  the  foot  of  the  rapids  just  aliove  the 
village  of  Fond  du  Lac,  on  the  St.  Louis  River,  about  20  miles  from 
Lake  Superior. 

The  improvements  made  are  in  excellent  cx)ndition,  and  the  expen- 
diture has  been  amply  justified  by  the  immense  commerce  which  it 
has  readily  accommodated. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
Iwnefits  by  increasing  facihties  of  navigation  and  making  present 
improvements  more  permanent  in  character. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  amounted  to  16,617,017  tons  (of  2,000  pounds), 
valued  at  $157,233,209,  and  from  the  beginning  of  improvements  by 
the  United  States  in  1867  to  1904,  inclusive,  the  vessel  freight  enter- 
ing and  departing  has  amounted  to  155,547,901  tons  (of  2,000 
j)ounds),  valued  at  $2,144,080,679. 

It  is  believed  that  the  tonnage  of  Duluth-Superior  Harbor  is  now 
exceeded  by  that  of  but  two  ports  in  the  United  States — New  York 
and  Philadelphia. 

Fifty-three  per  cent  of  the  freight  passing  the  Sault  locks  in  1904 
was  for  Dulutn-Superior  Harbor. 

For  a  comparison  between  the  cost  of  improvements  and  the  volume 
of  commerce  it  may  be  stated  here  that  the  total  amount  of  money 
expended  by  the  Government  on  the  improvement  of  this  harbor  from 
the  commencement  of  work  in  18(>7  up  to  1904,  inclusive,  is  $4,831,- 
514.14.  The  vessel  freight  received  and  shipped  at  this  port  during 
the  same  period  was  155,547,901  tons,  and  its  market  value  was 
$2,144,080,()79.  From  this  it  appears  that  the  cost  of  Government 
improvements  has  been  less  than  one-fourth  of  1  per  cent  of  the 
value  of  the  freight  transported. 

Effect  of  project  on  freight  rates:  It  may  not  be  possible  to  give 
exact  figures  showing  the  effect  of  the  improvement  of  this  harbor  on 
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freight  rates,  but  the  following  statements  have  a  bearing  on  the 
question : 

The  average  rate  on  freight  passing  through  the  St.  Marys  Falls 
canals  in  1904  was  0.81  mill  per  mile  per  ton,  and  the  average  haul 
was  843..'>  mile.s,  as  shown  by  the  official  records.  If  the  same  freight 
had  beeh  carried  by  rail,  the  rate  would  probably  have  been  as  much 
as  3  mills  per  ton-mile,  making  a  diiTerence  of  2.2  mills  per  ton-mile. 

Assuming  this  difference  to  apply  to  freight  for  Duluth-Superior 
Harbor,  and  that  the  average  haul  is  900  miles,  in  round  numbers,  tlie 
saving  in  cost  of  transportation  by  water  would  be  $1.98,  or  about  $2 

Eer  ton,  and  for  the  16,617,017  tons  received  and  shipped  at  this  har- 
or  in  1904  the  saving  in  cost  amounts  to  $33,000,000  in  that  one  year. 

The  saving  in  cost  of  this  large  sum  has,  of  course,  been  made  possi- 
ble by  the  Go%'ernment  improvements,  not  only  at  this  harbor,  but  at 
St.  Marys  River  and  at  other  points  between  here  and  the  Ijake  Erie 
ports,  and  it  is  not  known  just  how  much  of  the  above  saving  should 
be  credited  to  the  Duluth-Superior  improvements. 

It  has  been  estimated  "  that  the  amount  of  saving  in  freight  rates 
on  Lake  Superior  commerce  during  a  single  year  is  within  $5,000,000 
of  the  entire  amount  appropriated  by  the  United  States  for  all  har- 
bors and  waterways  on  the  lakes  above  Niagara  Falls  from  the 
formation  of  the  Goverimient ;  and  that  if  the  commerce  between  Lake 
Michigan  and  Lake  P]rie  be  included,  the  annual  saving  greatly 
exceeds  the  amount  thus  appropriated. 

Taking  this  view  of  it,  it  is  easy  to  see  that  with  any  reasonable 
proportion  of  such  saving  in  transportation  accredited  to  the  improve- 
ments at  this  harbor,  which  forms  an  essential  and  necessary  part  of 
the  whole  waterway,  the  cost  of  such  improvements  must  be  only  a 
small  fraction  of  the  saving  in  freight  rates  effected  thereby  . 

The  time  has  arrived  in  the  history  of  this  harbor  when  the  main- 
tenance of  its  improvements,  it  is  believed,  should  be  provided  for 
annually.  With  49  miles  of  harbor  frontage,  17  miles  of  20-foot 
channels,  and  the  handling  of  17,000,000  tons  of  vessel  freight  annu- 
all}',  there  is  necessity  for  the  closest  inspection,  by  a  special  patrol 
provided  with  a  steam  tug,  to  prevent  injurious  deposits,  encroach- 
ments of  wharves  and  other  private  structures,  the  enforcement  of 
rules  regarding  the  rafting  of  logs,  the  anchorage  of  vessels,  the  open- 
ing of  draws,  and  the  care  of  United  States  property.  These,  with 
the  discovery  and  removal  of  shoals,  repairs  to  Government  piers,  the 
care  of  parks,  and  the  collection  of  complete  and  reliab'3  commercial 
statistics,  which  has  already  proven  of  great  value,  it  is  thought  could 
best  be  cared  for  by  Congressional  action  authorizing  allotments  or 
appropriations  to  be  made  annually  on  estimates  to  be  submitted  by 
the  engineer  officer  in  charge. 

"  Alfred  Noble,  In  the  Development  of  the  Commerce  of  the  Great  Lakes,  a 
presidential  nddress.  Am.  Soc.  C.  E.,  June  9,  1903. 
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July  1,  1904,  balance  unexpended $240,874.73 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  270, 000. 00 


510. 874.  73 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  worlcs  of  improvement 1167,985.37 

For  maintenance  of  improvement 25,000.00 

192,985.37 


July  1,  1905,  balance  unexpended 317,880.30 

July  1.  1905,  outstanding  liabilities t 25.000.00 


July  1,  1905,  l)alance  available 292,880.30 


July  1,  1905,  amount  covered  by  uncompleted  contracts 75,000.00 

.Vmount  (estimated)  required  for  completion  of  existing  project 300,000.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1907,  for  worics  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  190.5 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  113.) 

4-  Harbor  at  Portwln^,  Wk. — ^The  harbor  of  Portwing,  formed 
by  the  mouth  of  Flag  River,  i.s  situated  on  the  south  shore  of  Lake 
Superior,  about  33  miles  from  the  head  of  the  lake. 

Before  improvement  the  depth  at  entrance  was  small  and  variable. 

Previous  to  Government  operations  the  harbor  had  been  improved 
by  private  parties  to  some  extent.  The  entrance  had  been  jettied,  but 
imperfectly  and  with  only  partial  success,  and  dredging  was  neces- 
sary every  spring  for  removing  a  sand  bar.  Within  the  harbor  much 
dredging  had  been  done  to  accommodate  the  lumber  business. 

In  accordance  with  the  provisions  of  the  act  of  Congress  approved 
March  3,  1899,  a  report  upon  a  survey  of  this  harlwr  and  a  project 
for  its  improvement  were  submitted  on  November  20,  1899. 

This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  filled  in  with  slabs  and  topped  with  large  rock.  These  piers 
were  to  be  located  200  feet  apart  and  to  be  800  reet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  be 
dredged  between  the  piers  and  for  500  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  $44,992. 

By  act  of  Congre.s.s  approved  June  13,  1902,  this  project  was 
adopted,  and  the  sum  of  $25,000  was  appropriated,  provided  the 
United  States  should,  before  the  commencement  of  operations,  be 
given  clear  title,  without  cost,  to  all  lands  needed  for  the  improve- 
ment. 

This  provision  was  complied  with  by  a  deed  to  the  United  States, 
dated  July  9,  1902,  conveying  7  acres  of  land  at  the  harbor  entrance. 

Under  the  approved  project  work  was  begun  June  1,  1903.  The 
east  pier  was  built  in  that  season.  In  the  same  season  and  the  follow- 
ing, di-edging  was  done  to  the  extent  of  39,374  yards,  which  nearly 
e.xnausted  the  funds  appropriated.  This  dredging  gave  an  entrance 
channel  15  feet  deep  at  low  water,  100  feet  wide,  and  extending  from 
deep  water  in  the  lake  through  to  a  distance  of  100  feet  inside  of  the 
inner  end  of  the  east  i)ier.  A  small  portion  of  the  proposed  turning 
slip  was  also  dredged  30  feet  wide  and  to  a  distance  of  50  feet. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
$19,992  for  completing  the  improvement  and  for  maintenance.     A 
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contract  for  building  the  west  pier  has  been  let,  and  work  on  same 
commenced  June  28,  1905.  "  Further  dredging  will  be  done  after  the 
l)ier  is  built. 

The  east  pier  has  already  been  effective  in  reducing  shoaling  very 
materially.  In  the  following  spring  after  it  was  built  there  was  an 
available  depth  of  14  feet  previous  to  further  dredging.  The  pres- 
ent season  has  shown  a  sand  bar  advancing  from  the  west  at  the 
shore  line,  narrowing  the  channel  to  70  feet  at  that  point.  The  west 
pier  will  prevent  the  formation  of  this  bar  hereafter,  and  when  the 
channel  is  completed  it  is  expected  that  the  cost  of  maintenance  of 
the  entrance  will  be  small.  At  present  the  least  depth  of  water 
through  the  entrance  is  14i  feet  at  low  water. 

It  is  proposed  to  expend  the  present  appropriation  in  completing 
the  approved  project,  and  the  balance,  if  any.  for  maintenance. 

No  additional  improvement  is  considered  advisable  under  present 
conditions  of  the  harbor  and  its  commerce,  but  provision  should  be 
made  for  maintenance. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  exclusive  of  outstanding  liabilities,  was  $25,- 
099.33: — ^all  for  improvement. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1 
foot  above  low-water  datum. 

Private  dredging  has  extended  a  navigable  channel  to  a  distance  of 
about  2,500  feet  southerly  from  the  main  entrance,  giving  access  to  a 
lumber  wharf  which  extends  along  its  entire  length  and  to  a  small 
commercial  wharf.  Navigation  is  limited  to  this  improved  stretch  of 
Flag  River. 

A  more  detailed  description  of  the  harbor  may  be  seen  in  House 
Document  No.  114,  Fifty-sixth  CJongress,  first  session,  and  in  Bulletin 
No.  14,  Survey  of  the  Northern  and  Northwestern  Lakes,  page  65,  and 
in  Supplement  (to  latter)  No.  2,  page  5. 

The  vessel  freight  of  this  harbor  has  increased  from  64  arrivals 
and  departures,  with  31,127  tons  (of  2,000  pounds),  valued  at 
$305,000,  in  1901,  to  460  arrivals  and  departures,  with  44,394  tons 
(of  2,000  pounds) ,  valued  at  $568,133,  in  1904. 

The  total  freight  for  this  port  for  four  years — 1901  to  1904,  in- 
clusive—was 168,213  tons  (of  2,000  pounds) , 'valued  at  $2,311,587. 

July  1,  low,  balance  unexi)endecl $.%52;}.9.-i 

.\inount  appropriated  by  river  and  barbor  aot  approved  Marcb  3,  IJXKi.     10. 992. 00 

2.3,  515.  03 
June  30,  1905,  amount  expended  during  flsx-al  year : 

For  works  of  Improvement $3,000.00 

For  maintenance  of  Improvement (523.26 

3,  02.3. 26 

July  1,  1905,  balance  unexi)ende<l 19,892.67 

(See  Appendix  114.) 

5.  Harbor  at  Ashland,  Wis. — Ashland  Harbor  is  located  at  the 
head  of  Chequamegon  Bay,  and  originally  had  no  protection  from  the 
waves  which  rolled  into  the  bay  nor  from  waves  generated  within 
the  bay  it.self  by  storms. 

The  original  project,  ap[)roved  December  7,  1888,  and  modified 
February  9,  1889,  was  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  in  front  of  the 


Digitized  by 


Google 


516     REPOBT  OF  THE  CHIEF  OF  ENOINEEE8,  tJ.  8.  ABMY. 

wharves  of  the  city.  The  act  of  March  3,  1899,  added  to  this  project 
by  authorizing  an  extension  of  the  breakwater  to  the  shore,  thus 
requiring  the  ultimate  construction  of  10,200  feet  of  breakwater. 
The  emergency  river  and  harbor  act  of  June  6,  1900,  provided  that 
the  appropriation  already  made  should  be  expended  m  building  a 
shore  spur  4,700  feet  in  length  from  a  point  2,600  feet  ea.st  of  the 
prolongation  of  the  present  breakwater  and  parallel  thereto.  This 
again  (Changed  the  project,  adding  greatly  to  the  total  length  of  break- 
water to  be  constructed  and  largely  to  the  total  expense. 

Under  this  project  and  its  two  modifications  there  have  been  con- 
structed 7,454  feet  of  breakwater  on  the  original  line  and  842  feet  on 
the  line  fixed  by  the  act  of  June  6,  1900. 

Of  the  7,454  feet  on  the  original  line  91  feet  is  detached  and 
uncompleted  work  near  shore  and  7,363  feet  is  completed  breakwater 
in  one  piece. 

The  total  amount  expended  on  this  project  and  its  modifications  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1905,  not  including  out- 
standing liabilities,  is  $313,544.22,  of  which  amount  $127,000  has  been 
applied  to  the  maintenance  of  the  improvement. 

The  work  done  gives  a  protected  area  of  about  1,600  acres  and 
affords  safe  anchorage  and  dockage  for  a  distance  of  3  miles-along  the 
city  front. 

The  pile,  slab,  and  rock  breakwater  on  the  original  line  is  in  very 
poor  condition  and  has  required  large  expenditures  for  maintenance. 

The  work  of  revetting  this  structure  with  riprap  so  as  to  form  a 
permanent  rubble-mound  breakwater,  with  the  old  structure  for  a 
hearting,  was  begun' in  May,  1903,  and  1,766  feet,  or  24  per  cent,  of 
the  main  breakwater  has  thus  been  strengthened. 

A  new  contract  has  been  entered  into  tor  continuing  this  rock  work, 
although  not  yet  approved.  With  the  money  available  and  the 
low  price  obtained  it  is  expected  to  revet  about  3,516  feet,  and  this 
with  what  is  already  done  would  amount  to  5,282  feet,  or  72  per  cent 
of  the  entire  length  of  the  main  breakwater,  but  will  not  complete 
that  percentage  of  the  entire  work,  as  the  water  is  much  deeper  at  the 
west  end  of  the  breakwater,  requiring  more  riprap  for  the  same 
length  of  work.  This  contract  is  to  be  completed  by  December  1, 
1906. 

This  work  of  maintenance,  by  strengthening  the  breakwater,  is 
deemed  of  more  importance  at  the  present  time  than  further  improve- 
ment by  extensions  of  breakwater  or  channels,  and  should  be  prose- 
cuted continuously  until  the  entire  7,363  feet  of  main  breakwater  is 
revetted. 

A  channel  was  dredged  by  the  United  States  in  1897,  and  extended 
in  1903,  along  the  harbor  front  from  the  natural  deep  water  near  Ellis 
avenue  and  the  Commercial  dock  westerly  to  the  Barker  &  Stewart 
lumber  docks,  a  distance  of  about  4,360  feet.  This  channel  has  a 
width  of  from  90  to  140  feet,  in  which  the  maximum  draft  that  can 
be  carried  is  18  feet  at  mean  low  water. 

See  map  in  Report  of  Chief  of  Engineers,  United  States  Army,  for 
1903,  page  1812. 

The  usual  variation  of  level  of  the  water  surface  extends  from  about 
0  to  +1  foot  above  low-water  datum. 

The  commerce  of  this  port  consists  principaly  of  iron  ore  and  lum- 
ber exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 
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The  commerce  has  increased,  during  the  seventeen  years  the  harbor 
has  been  under  improvement  by  the  United  States,  from  892  arrivals 
and  clearances,  with  cargo  tonnage  of  1,400,000  tons  (of  2,000  pounds) 
in  1887,  to  1,887  arrivals  and  clearances,  with  cargo  tonnage  of  3,435,- 
328  tons  (of  2,000  pounds),  valued  at  $18,725,768,  in  1904;  the  total 
commerce  from  1887  to  1904,  inclusive,  being  estimated  at  55,266,276 
tons  (of  2,000  pounds),  valued  at  $443,289,690. 

July  1,  1904,  balance  unexpended $9, 853.  76 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905_    60, 000. 00 

69, 853.  76 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 8, 897. 98 

July  1,  1906,  balance  unexpended 60,955.78 

Amount  (estimated)  required  for  completion  of  existing  project 326, 500. 00 

(See  Appendix  115.) 

6.  Harbor  at  Ontonagon,  Mich. — The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time 
the  project  for  securing  12  feet  depth  by  Duilding  parallel  piers  on 
either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers,  was 
adopted.  The  west  pier  was  built  to  a  length  of  2,675  feet  and  the 
east  pier  to  a  length  of  2,315  feet.  This  brought  the  outer  end  of  the 
west  pier  very  nearly  to  the  18-foot  curve  of  depth,  as  proposed. 

As  far  as  new  work  is  concerned  the  project  has  been  completed 
since  1889,  and  further  expenditure  will  be  needed  only  for  keeping 
a  12-foot  channel  open  by  dred^ng  and  for  the  repairs  to  the  piers. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1905,  not  including  outstanding  liabilities, 
is  $357,764.17,  of  which  sum  $73,000  has  been  spent  for  maintenance 
of  the  improvement. 

The  latest  dredging  was  done  in  May  and  June,  1905.  Unusual 
shoaling  of  the  entrance  was  found  early  in  the  spring,  forming  seri- 
ous obstructions  to  navigation.  The  sum  of  $3,000  appropriated  by 
the  act  of  March  3,  1905,  being  insufficient  to  afford  relief,  an  allot- 
ment of  $5,000  from  the  emergency  appropriation  for  river  and  har- 
bor works  (act  of  March  3,  1905)  was  authorized  and  dredging  was 
done  to  the  extent  of  36,310  yards,  at  a  contract  cost  of  20  cents  per 
yard,  or  $7,262.  The  county  authorities  appropriated  $500,  and  ex- 
pended this  siun  in  continuing  the  dredging  done  by  the  Government, 
and  the  Ontonagon  Lumber  and  Cedar  Company  expended  about 
$100  in  dredging  near  their  property. 

The  result  of  this  work  was  to  give  a  channel  through  the  bar  in  the 
lake  120  feet  wide  and  15  feet  deep  at  low  water,  a  channel  between 
the  entrance  piers  60  feet  wide  and  14  feet  deep,  and  a  channel  on  the 
west  side  of  the  inner  harbor  75  feet  wide  and  12  feet  deep.  The 
east  side  of  the  inner  harbor  has  a  depth  of  11  feet  up  to  the  Commer- 
cial dock  remaining  from  the  dredging  done  in  1903. 

The  channels  thus  dredged  afforded  immediate  and  much-needed 
relief,  but  are  too  narrow  to  fully  answer  the  needs  of  navigation. 

The  east  pier  is  generally  in  good  condition,  the  west  pier  badly 
decayed  near  the  outer  end. 
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The  usual  variation  of  water  level  extends  from  0  to  -|-1  foot  above 
low-water  datum. 

A  large  saw  mill  was  built  in  1904  on  the  site  of  the  former  saw 
mill  of  the  Diamond  Match  Company,  which  was  destroyed  in  the 
fire  of  1896,  when  the  village  was  nearly  wiped  out. 

A  bridge  was  built  across  the  Ontonagon  River,  2,200  feet  above  the 
highway  bridge,  by  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
Company  in  the  fall  of  1904  and  following  winter.  Authority  for 
this  bricfge  was  granted  by  the  legislature  of  the  State  of  Michigan, 
and.  the  plans  were  approved  by  the  Secretary  of  War.  The  con- 
struction was  done  under  the  supervision  of  the  engineer  officer  in 
charge  of  the  district. 

In  1867  there  were  449  arrivals  and  departures,  with  5,000  tons  of 
cargo,  and  in  1904  there  were  278  arrivals  and  departures,  with 
16,900  tons  (of  2,000  pounds)  of  cargo,  valued  at  $906,500. 

The  commerce  of  this  port  since  the  commencement  of  operations 
by  the  United  States  is  estimated  at  2,735,754  tons  (of  2,000  pounds), 
valued  at  $72,796,024. 

The  amount  of  freight  received  and  shipped  in  the  calendar  year 
1904  was  more  than  twice  that  of  1903. 

July  1.  1004,  balanc-e  unexpended 1335.30 

Amount  appropriated  by  river  and  Iiarbor  act  approved  Marcli  3, 1905.  3. 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

barbor  improvements,  act  of  March  3,  190.^> 5.000.00 

8,335..% 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 7,  971.  53 

July  1,  1005,  balanc-c  unexpended 363.83 

(See  Appendix  116.) 

7,  Waterway  aeross  Keweenaw  Pointy  from  Keweenaw  Bay  to  Lake 
Superior,  Michiyan. — This  work  was  formerly  reported  on  as  the 
Portage  Lake  and  Lake  Superior  canals,  acroas  Keweenaw  Point, 
Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  the.se  canals  on  August  3, 1891. 

At  the  time  of  the  purchase  by  the  United  States  there  was  a  very 
poor  13- foot  navigation;  the  channel  was  narrow  and  crooked,  with 
many  sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance 
piers  were  in  a  very  bad  condition,  the  revetments  were  decayed  or 
entirely  gone,  and  there  was  a  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 

The  original  project,  adopted  January  24,  1887,  was — 

1.  For  a  16-foot  channel  of  70  feet  bottom  width  from  bay  to  lake, 

2.  A  renewal  of  the  canal  revetments. 

3.  A  reconstruction  of  the  piers  at  the  Lake  Superior  entrance  and 
their  extension  to  30  feet  depth  of  water. 

4.  The  extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20- foot 
depth  of  water. 

5.  At  the  proper  time  to  increase  the  channel  depth  to  20  feet,  with 
a  corresponaing  width,  which  should  not  be  less  than  120  feet. 

The  sum  expended  in  the  purchase  of  the  canals,  lands,  etc.,  and  on 
items  1  and  2  of  the  original  project  was  $850,000. 
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The  act  of  June  3,  1896,  authorized  continuing  contracts  to  com- 
plete items  1,  2,  3.  and  4  of  the  above  project  to  the  amount  of 
$1,115,000. 

By  modification  approved  March  15,  1898,  the  width  and  depth 
were  to  be  increa.sed  to  120  feet  and  20  feet,  res|x»ctively,  as  originally 
contemplated. 

The  total  amount  expended  on  the  original  project  and  its  modifica- 
tions up  to  the  close  of  the  fiscal  year  enoing  June  30,  1905,  not 
including  outstanding  liabilities,  was  $1,295,604.95,  of  which  almut 
$22,500  was  expended  for  maintenance. 

With  the  termination  of  the  dredging  contract  in  1903  the  funds 
appropriated  for  the  improvement  of  this  waterway  were  practically 
exhausted. 

The  project  at  this  time  was  not  fully  completed,  there  being  two 
localities  where  the  width  was  less  than  120  feet,  and  some  revetment 
work  remained  to  be  done.  The  cost  of  completion  was  estimated  at 
$46,000. 

It  should  be  remembered  that  the  appropriations  made  and  author- 
ized June  3,  1896,  amounting  to  $1,115,000,  were  for  the  original 
project,  which  provided  for  a  16-foot  channel  70  feet  wide.  When 
the  project  was  modified  in  1898,  increasing  the  depth  to  20  feet  and 
the  width  to  120  feet,  there  was  no  increase  made  m  the  estimate  of 
cost,  as  it  was  thought  by  the  officer  in  charge  that  with  the  lower 
prices  resulting  from  the  continuing  appropriations  the  additional 
width  and  depth  could  be  obtained  with  the  $1,115,000  already  pro- 
vided for.  This,  it  will  be  seen  by  the  foregoing,  was  almost  realized, 
lacking  onlv  $45,000,  and  the  said  amount  appropriated  and  expended 
($1,115,000)  is  about  $715,000  less  than  the  original  estimate  for  the 
modified  project. 

The  act  of  March  3,  1905,  appropriated  $45,000  for  continuing 
improvement. 

Under  this  provision  bids  were  opened  June  27, 1905,  and  a  contract 
is  about  to  be  entered  into  for  dredging  which  will  give  a  full  width 
of  120  feet,  with  a  depth  of  20  feet  at  low  water,  throughout  the 
waterway. 

In  addition  to  the  work  neces.sary  to  complete  the  approved  project, 
which  will  be  accomplished  the  present  season,  the  district  officer  has 
represented  as  a  further  need  of  navigation  the  CvStablishment  near 
the  lower  end  of  the  canal  of  a  harbor  of  refuge  similar  to  that  known 
as  the  "  Lily  Pond,"  near  the  upper  end.  *  The  work  would  be  simple, 
involving  only  an  enlargement  of  the  canal  and  the  construction  of 
revetment,  and  is  recommended  as  of  great  value  to  navigation.  An 
estimate  can  be  submitted  without  furmer  investigation. 

The  maximum  draft  that  can  be  carried  "through  the  waterway  at 
present  is  20  feet  at  low  water. 

The  usual  variation  of  water  level  extends  from  alwut  0  to  +1  foot 
above  low-water  datum. 

During  the  navigation  season  of  1904  the  commerce  through  this 
waterway  amounted  to  2,295,922  tons^  (of  2.000  pounds)  of  freight, 
valued  at  $59,008,949,  and  26,237  pas-sengers.  The  decrease  in  freight 
tonnage  under  that  of  the  preceding  year  amounted  to  2  per  cent^ 

There  was  also  a  local  Business  of  about  100,000  tons  of  freight, 
valued-at  about  $1,000,000. 
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From  the  commencement  of  operations  for  improvement  by  the 
United  States  in  1891  to  the  close  of  the  calendar  year  1904  it  is 
estimated  that  the  total  vessel  freight  entering  and  departing  aggre- 
gated 18,651,690  tons  (of  2,000  pounds) ,  valued  at  $572,483,209. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $45, 000. 00 
Jane  30,  1905,  amoaot  expended  during  fiscal  year,  for  worlis  of  im- 
provement    367. 27 


July  1,  1905,  balance  unexiiended 44,632.73 

(See  Appendix  117.) 

8.  Operating  and  care  of  waterway  acro/rn  Keweenaw  Point,  from 
Keweenaw  Bay  to  Lake  Superior,  Michigan. — During  the  fiscal  year 
ending  June  30,  1905,  the  sum  of  $15,000  from  the  permanent  indefi- 
nite appropriation  of  July  5,  1884,  was  expended  in  maintaining,  by 
dredging,  a  20- foot  stage  of  water,  in  repairs  to  entrance  piers  and  to 
revetments,  in  superintendence  and  general  operation  of  the  canals, 
guarding  against  encroachments  on  the  channels  by  private  parties 
and  corporations,  on  surveys  and  mapping  of  the  waterway,  the 
collection  of  commercial  statistics,  etc. 

An  allotment  of  $11,. 500  from  the  same  source  for  the  same  purpose 
has  been  made  for  the  fiscal  year  ending  June  30,  1906. 

(For  further  details,  see  the  report  on  this  work  by  the  district 
officer.) 

(See  Appendix  117.) 

9.  Harbor  at  Marquette,  Mich. — ^This  harbor,  which  had  a  natural 
depth  of  18  feet  or  more,  afforded  no  protection  to  vessels  from  east- 
erly or  northeasterly  storms,  and  projects  were  approved  in  1867  and 
1888  for  the  construction  of  a  breakwater  composed  of  cribs  filled 
with  rock  and  projecting  from  the  shore  into  the  bay  a  distance  of 
3,000  feet.  This  breakwater  was  finished  in  1894  practically  as  pro- 
jected, but  since  its  commencement  extensive  repairs  have  been  made 
to  the  superstructure. 

The  amount  expended  up  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  February  27, 
1890.     Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  has  been  prosecuted  since,  with  the  exception  of  two  years 
when  no  funds  were  availaBle.  The  latest  work  has  been  done  under 
the  provisions  of  the  act  of  Congress  approved  June  13,  1902,  which 
contains  the  following  clause : 

Improving  harbor  at  Marquette,  Michigan :  Continuing  improvement  and  for 
maintenance,  twenty-six  thousand  dollars :  Provided,  That  a  contract  or  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  such  materials  and  work 
as  may  be  necessary  for  the  completion  of  said  project,  to  be  paid  for  as  appro- 
priations may  from  time  to  time  l)e  made  by  law,  not  to  excoc<l  in  the  aggregate 
eighty  thousand  dollars,  exclusive  of  the  amounts  herein  and  heretofore  appro- 
printed:  And  provided  further.  That  of  the  sum  i)rovided  for  Improvement  and 
maintenance  an  amount  not  exceeding  seven  thousand  Ave  hundred  dollars  may 
be  expended  in  connecting  the  Presque  Isle  breaiiwatcr  with  the  shore. 

The  sundry  civil  act  of  March  3,  1903,  appropriated  $80,000  in 
accordance  with  the  foregoing  act.  With  this  sum  the  entire  amount 
of  the  estimated  cost  has  been  appropriated. 
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The  amount  expended  on  the  new  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  not  including  outstanding  liabili- 
ties, was  $188,176.84,  of  which  $8,000  was  si)ent  for  maintenance. 
The  work  done  has  resulted  in  the  protection  of  the  ore.  coal,  lumber, 
and  commercial  docks  from  storms,  and  has  shown  the  efficiency  of 
the  concrete  breakwater. 

The  concrete  superstructure  is  now  built  to  a  length  of  2,920  feet, 
which  is  97  per  cent  of  the  entire  length.  It  is  100  feet  short  of  the 
end  of  the  old  breakwater,  there  not  being  money  enough  to  build  a 
pierhead  at  the  southerly  terminus. 

Some  reasons  why  this  work  can  not  be  completed  within  the  limit 
set  by  law  are:  (a)  The  diversion  of  $7,500  for  the  harlwr  of  refuge 
at  iwirquette  Bay  by  the  act  of  June  13,  1902;  (b)  owing  to  the  dis- 
advantage of  having  small  appropriations,  at  two-year  intervals,  for 
a  large  work,  it  has  cost  more  than  it  otherM-ise  would;  (r)  the  cost 
of  maintenance  of  the  old  breakwater  during  the  construction  of  the 
new  supeytructure  has  been  considerable,  and  the  new  superstructure 
suffered  damage  from  a  storm  in  December,  1904,  of  unusual  severity. 
Repairs  of  the  latter  are  now  in  progress,  which  are  estimated  to 
cost  between  $4,000  and  $5,000. 

It  is  now  estimated  that  to  complete  the  existing  project  a  further 
appropriation  of  $15,000  will  be  necessary,  and  this  sum  would  be 
expended  in  building  a  pierhead. 

For  the  maintenance  of  the  breakwater  the  sum  of  $10,000  should 
be  appropriated. 

A  preliminary  examination  and  a  survey  of  Mnrquette  Harbor  and 
vicinity  "  with  a  view  to  ascertaining  whether  lurther  harbor  of 
refuge  facilities  are  needed,  and  if  so,  at  what  point,"  authorized  by 
the  river  and  harbor  act  approved  June  13,  1902,  were  made  by  the 
district  officers,  who  express  the  opinion  that  greater  refuge  facilities 
are  needed  in  this  vicinity ;  that  Marquette  Harbor  is  the  l)est  place 
for  such  improvement,  and  that  the  additional  shelter  should  be 
secured  by  extending  the  present  breakwater  for  a  distance  of  1,500 
feet,  at  an  estimated  cost  of  $303,000.  The  reports  on  this  subject 
were  transmitted  to  Congress  by  the  Secretary  of  War  December  16, 

1903,  and  printed  in  House  Document  No.  161,  Fifty-eighth  Congress, 
second  session.  They  are  also  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  Appendix  I  I,  page  2786.  The  docu- 
ment is  accompanied  by  a  map  of  the  harbor. 

If  provision  be  made  by  Congress  for  this  extension,  no  pierhead 
will  be  required  at  the  present  end  of  the  breakwater,  and  a  smaller 
sum  of  about  $8,000  will  be  needed  to  continue  the  regulur  form  of 
concrete  superstructure  over  the  gap  of  100  feet  which  now  remains. 

Between  the  breakwater  and  the  ore  docks  to  the  west  there  is  gen- 
erally from  20  to  30  feet  of  water,  except  at  the  northerly  400  feet  of 
the  harbor,  where  the  depth  at  low-water  datum  is  only  14  to  18  feet. 

The  vessel  commerce  of  this  port  has  increased  from  780  arrivals 
and  clearances  during  the  fiscal  j'ear  ending  June  30,  1872,  with  a 
registered  tonnage  of  370,000  tons,  to  2,064  arrival?  and  clearances  in 
1896,  carrying  1,832,061  tons  (of  2,000  pounds)  of  freight,  and  1,811 
arrivals  and  clearances  in  1904,  carrying  2,414,534  tons  (of  2,000 
pounds),  valued  at  $9,080,817.    The  total  commerce  from  1867  to 

1904,  inclusive,  is  estimated  at  30,583,819  tons  (of  2,000  pounds), 
valued  at  $139,798,748.    This  includes  Marquette  Bay. 
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July  1,  1904,  balance  unexpended $43,604.13 

Amount  appropriated  by  river  and  harbor  act  approved  March  S,  1905-      3, 000.  00 

4C,  604. 13 
.Tune  30,  1905,  amount  expended  during  fiscal  year : 

For  works  ot  Improvement |33, 000.  00 

For  maintenance  of  improvement 3, 954.  72 

36,954.72 

July  1,  1905,  balance  unexpended 9,649.41 

July  1,  1905,  outstanding  liabilities 250.00 

July  1,  1905,  balance  available 9,399.41 

(See  Appendix  1 1 8.) 

10.  Harbor  of  refuge,  Marquette  Bay,  Michigan. — ^Marc^uette  Bay, 
also  known  as  Presque  Isle  Harbor,  is  a  small  bay  within  the  city 
limits  of  Marquette,  north  of  Marquette  proper,  and  distant  1^  miles 
therefrom. 

Before  improvement  the  locality  was  fully  exposed  to  storms  from 
the  east  and  northeast,  and  comparatively  little  shipping  was  done. 

A  resolution  of  Congress  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.  The  results  of  this  survey,  with  estimates 
amountiujg  to  $20,000  *for  breakwater  500  feet  long  and  $50,000  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Document 
No.  318,  Fifty-fourth  C!ongress,  first  session. 

The  project  adopted  b-y^  the  act  of  June  3,  1896,  is  to  build  a  break- 
water 1,000  feet  in  length  off  Presque  Isle  Point. 

This  breakwater  was  completed  to  its  full  length  in  July,  1900. 

The  act  of  Congi-ess  approved  June  13,  1902.  provided  that  a  por- 
tion of  the  appropriation  for  Marquette  Harbor  "  not  exceedin^f  seven 
thousand  five  hundred  dollars  may  be  expended  in  connecting  the 
Presque  Isle  breakwater  with  the  shore." 

Under  this  provision  the  gap  between  the  breakwater  and  shore  was 
closed,  in  the  fall  of  1902,  by  a  timber  pier  216  feet  long,  and  100 
linear  feet  of  shore  revetment  constructed. 

No  additional  work  is  proposed  except  for  maintenance. 

The  total  amount  expanded  on  the  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  not  including  outstanding  liabilities, 
was  $57,290.58,  oi  which  $2,200  was  expended  for  maintenance. 

The  work  done  has  enabled  vessels  to  lie  in  safety  at  the  ore  pier 
and  other  docks  in  the  vicinity,  and  shipping  has  increased  greatly. 

This  harbor  is  largely  used  for  commercial  purposes,  but  to  little  or 
no  extent  as  a  harbor  ot  refuge. 

Vessels  drawing  19  feet  can  reach  the  ore  pier  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

The  lake  commerce  of  this  port  has  increased  from  1,110  arrivals 
and  departures,  with  1,095,243  tons  of  freight,  in  1897,  to  650  arrivals 
and  departures,  with  1,232,450  tons  (of  2,000  pounds),  valued  at 
$3,521,433,  in  1904.  The  total  commerce  from  1897  to  1904,  inclusive, 
being  estimated  at  11,348,440  tons  (of  2,000  pounds),  valued  at 
$28,526,749. 
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Jniy  1.  I904.  balance  unexpended 1209.42 

An»oiant  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      1, 000.  00 


July  1.  1305,  balance  unexpended 1.209.42 

tSee  Appendix  119.) 

11.  Harbor  of  refuge  at  Grand  Marais,  Mich. — Originally  the  en- 
trance to  this  harlx)r  was  obstructed  by  a  bar  having  but  9  feet  depth 
of  water  upon  it.    The  project  for  its  improvement,  adopted  August 
5.  1S81,  and  modified  December  21, 1894,  has  for  its  object  a  deep  and 
safe  channel  into  the  harbor,  making  it  a  harbor  of  refuge.     This  ob- 
ject- is  to  be  attained  by  building  parallel  piers  500  feet  apart  project- 
ing Into  the  lake  to  a  depth  of  22  feet,  and  dredging  out  an  18-foot 
channel  l>etween  them,  connecting  the  deep  water  of  the  lake  with  that 
of  the  harbor,  and  by  closing  up  the  natural  entrance,  5,770  feet  in 
width,  by  a  solid  pile  dike,  driven  with  a  slope  toward  the  waves  and 
strongly  braced.    The  proposed  length  of  each  pier  was  1,800  feet. 
The  estimated  cost  of  the  entire  project  was  $484,000.    The  west  pier 
has  now  reached  a  length  of  1,912  feet,  the  east  pier  1,545  feet,  and 
the  pile  dike  is  completed. 

This  dike  was  built  in  1895-1897  to  close  the  natural  entrance,  to 
protect  the  harbor  from  storms,  and  prevent  the  movement  of  sand 
into  the  harbor.  The  e.xpected  formation  of  a  sand  beach  along  the 
line  of  the  dike  is  partially  realized,  but  much  of  the  dike  is  still  ex- 
posed to  waves,  and  is  failing  from  age,  decay,  and  the  action  of  ice. 
The  work  of  strengthening  the  dike  by  depositing  an  embankment  of 
rock  against  it  on  the  harlwr  side  was  oegun  in  1904,  and  about 
?14,000  was  expended,  of  which  amount  the  sum  of  $5,000  was  an 
allotment  from  emergency  appropriation,  act  of  June  13.  1902. 

Bids  for  continuing  this  repair  work  on  a  slightly  different  plan 
have  been  opened,  and  an  award  of  contract  recommended,  and  it  is 
expected  to  complete  the  work  of  reenforcing  the  dike  this  season  at 
an  additional  cost  of  about  $30,000.  The  portion  of  dike  to  be 
strengthened  by  this  work  is  about  3,600  feet  long.  It  is  hoped  that 
no  further  work  than  this  will  be  necessary  on  the  dike,  but  it  is 
possible  that  the  riprap  will  settle  into  the  sand  bottom  by  the  action 
of  waves  and  require  additional  rotrk. 

The  last  dredging  was  done  in  1904  and  gave  an  average  depth  of 
18^  feet  at  low-water  datum  and  a  lea.st  depth  of  16  feet  (where  some 
lumps  were  left  by  the  dredge)  for  a  width  of  180  feet  to  190  feet. 
This  will  provide  sufficient  depth  for  coasting  ve.s.sels  and  lumber  car- 
riers, such  as  trade  at  that  port,  and  would  admit  any  of  the  larger 
vessels  when  running  light,  but  not  when  loaded. 

In  front  of  the  entrance  to  the  harbor  the  22-foot  curve  of  depth 
has  advanced  lakeward  between  400  and  500  feet  since  the  project 
for  improvement  was  adopted,  and  this  fact  will  entail  some  addi- 
tional expense  for  pier  extension  to  deep  water.  This  would  now 
require  an  addition  of  360  feet  to  the  west  pier  and  704  feet  to  the  east 
pier.  This  would  bring  the  total  cost  of  these  extensions  up  to 
S119,168 — about  $36,000  more  than  the  original  estimate.  It  is  hoped, 
however,  that  the  original  estimate  will  finish  the  west  pier  and  build 
all  that  is  necessary  of  the  east  pier.  The  west  pier  is  now  advanced 
344  feet  &rther  into  the  lake  than  the  east  pier. 


Digitized  by 


Google 


524     BEPOBT  OF  THE  CHIEF  OF  ENGINEEB8,  U.  8.  ARMY. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

The  sand  movement  in  front  of  the  entrance  is  generally  from  the 
west  toward  the  east,  and  it  is  important  that  the  west  pier  be  ex- 
tended to  deep  water  soon,  in  order  to  shut  off  the  encroachment  of 
sand  upon  the  channel  from  that  direction.  The  extension  of  the 
east  pier  should  be  built  after  the  completion  of  the  west  pier,  and  it 
is  quite  possible  that  its  full  extension  will  not  be  necessary. 

It  is  proposed  to  expend  about  $30,000  of  the  last  appropriation  for 
maintenance  in  completing  the  reenforcement  of  the  pile  dike  as 
above  described.  The  remainder  of  said  appropriation  ($20,000)  it 
is  proposed  to  expend  toward  building  the  west  pier  of  the  entrance 
out  to  the  22-foot  depth  of  water,  and  in  extending  the  east  pier  for 
a  distance  of  about  385  feet,  which  it  is  hoped  may  be  sufficient  for  a 
good  many  vears,  with  a  small  amount  of  dredging  occasionally  to 
I'emove  shoals. 

The  commerce  of  this  port  has  increased  from  1,910  tons  in  1887 
to  656  arrivals  and  clearances,  with  90,497  tons  of  freight,  valued  at 
$691,650,  in  1896,  and  1,535  arrivals  and  clearances  m  1904,  with 
82,575  tons  (of  2,000  pounds),  valued-at  $1,821,054. 

The  total  commerce  from  1880  to  1904,  inclusive,  is  estimated  at 
1,155,874  tons  (of  2,000  pounds),  valued  at  $15,736,645, 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1905,  not  including  outstanding  liabilities,  was 
$405,883.62,  of  which  $50,000  was  expended  for  maintenance. 

July  1,  1904,  balance  unexpended- |22,  (503.  64 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     50, 000.  00 

72, 603.  iH 
June  ,30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 22,  763. 94 

July  1,  1905,  balance  unexpended 49.83.9.  70 

Amount  (estimated)  required  for  completion  of  existing  project 63,401.08 

(See  Appendix  1 1 10.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  NORTHERN  AND 
WESTERN  SHORES  OF  LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  J.  G.  Warren,  Corps  of 
Engineers.  Division  engineer,  Col.  O.  II.  Ernst,  Corps  of  Engineers, 
until  April  5, 1905,  and  Lieut.  Col.  W.  H.  Bixby,  Corps  of  Engineers, 
since  that  date. 

/.  ManiHtique  Harbor,  Michigan. — The  original  depth  at  the  mouth 
of  the  Manistique  River  was  8  feet.  By  private  enterprise  3,000 
linear  feet  of  slab  piers  had  been  built  and  a  channel  dredged  to  a 
depth  of  11  feet  before  any  appropriation  had  been  made  by  the 
Government. 

The  original  project,  adopted  in  1880,  provided  for  increasing  the 
depth  of  the  channel  to  13  feet  below  datum  for  a  width  of  150  feet, 
by  dredging.    The  amount  expended  on  this  project  is  $3,955.05. 

"  The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3, 1905,  is  estimated  to  cost  $270,000,  and  provides — 
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(«)  On  the  east  side  of  the  harbor  mouth :  For  construction  of  a 
pier  connecting  the  shore  with  the  old  breakwater,  the  renewal  of  the 
superstructure  of  the  latter  with  concrete,  and  its  extension  west- 
wardly  a  distance  of  350  feet. 

(b)  On  the  west  side  of  the  harbor  mouth :  For  the  construction  of 
1,200  feet  of  pier  between  the  existing  west  pier  and  the  17-foot  con- 
tour of  the  lake. 

(c)  For  dredging  to  a  depth  of  19  feet  below  datum  (681.28  feet 
above  mean  tide  at  New  York,  N.  Y.),  except  over  the  area  inside  the 
present  17-foot  contour  on  the  west  side  of  the  entrance. 

The  estimate  of  cost  does  not  include  the  acquisition  of  land  and 
existing  structures  required  in  connection  with  the  proposed  work, 
which  should  be  transferred  to  the  United  States  without  expense 
before  the  improvement  is  begim. 

The  amount  expended  under  this  project  to  June  30, 1905,  is  $372.26. 

The  expenditures  under  existing  project  have  been  for  a  survey, 
and  no  result  in  the  way  of  increased  depth  and  width  has  been 
obtained. 

No  soundings  have  been  taken  since  1903.  It  is  thought  that  there 
has  been  no  material  change  since  then  and  that  the  maximum  draft 
which  could  be  carried  June  30,  1905,  was  about  15  feet.  The  usual 
mean  annual  variation  of  level  of  water  surface  is  about  1  foot. 

The  commerce  affected  by  the  project  is  in  lumber,  coal,  and  general 
merchandise;  car  ferries  call  at  this  harbor  during  the  entire  year. 
The  volume  of  commerce  which  will  be  benefited  is  considerable.  The 
value  of  the  commerce  affected  is  not  known. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities  such  as  coal,  grain,  and 
ore;  it  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  references  for  more  extended  information  and  for  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  Part  3,  page 
2869. 

Commercial  statistics  for  lOO^. — Arrivals  of  vessels,  149;  exports 
and  imports,  319,152  tons. 

July  1,  1904,  balance  unexpended $2, 044.  9r> 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    2.">,  000. 00 

27, 044. 95 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    372. 20 

July  1,  1905,  balance  unexpended 26, 672.  69 

July  1,  1905,  outstanding  liabilities 117.00 

July  1,  1905,  balance  available .' 26,555.69 

Amount  (estimated)  required  for  completion  of  existing  project 245,000.00 

(See  Appendix  J  J  1.) 

2.  Gladstone  Harbor,  Michigan. — ^The  harbor  of  Gladstone  is  a 
natural  one,  and  the  main  channel  is  from  24  to  42  feet  in  depth. 
The  portion  of  this  harbor  under  improvement  was  obstructed  by 
shoals. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  dredging  to  a  depth  of  21 
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feet  below  datum  of  so  much  of  the  harbor  as  lies  outside  of  a  line 
drawn  perpendicular  to  the  axis  of  the  ore  dock  through  its  outer  end. 
Estimated  cost,  $14,000.  The  total  amount  expended  on  existing^ 
project  to  June  30,  1905,  is  $133.43. 

The  expenditures  have  been  for  dredging.  The  work  has  not  pro- 
gressed sufficiently  to  be  of  any  materiar  benefit  to  commerce. 

No  soundings  have  been  taken  since  1903.  It  is  thought  that  there 
has  been  no  material  change  since  then  and  that  the  maximum  draft 
which  could  be  carried  June  30,  1905,  was  about  20  feet.  The  usual 
mean  annual  variation  of  level  of  water  surface  is  about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal,  grain,  flour, 
and  general  merchandise,  and  is  general  in  character.  The  volume  of 
commerce  is  large ;  its  value  is  not  known. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities  such  as  coal,  grain,  and 
ore;  it  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  report  on  examination  and  survey,  see  Annual  Report  for  1904, 
Part  3,  page  2861. 

Commercial  statistics  for  1904. — Arrivals  of  vessels  210;  exports 
and  imports  494,236  tons. 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  3, 1906.  $14,  000.  00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement ' 133.43 

July  1,  1905.  balance  unexpended 13, 866.  .'»7 

July  1,  1905,  amount  covered  by  uncompleted  contracts 11, 050.  00 

(See  Appendix  J  J  2.) 

3.  Menominee  Harbor  and  Biver,  Michigan  and  Wisconsin. — Prior 
to  act  of  June  13,  1902,  the  harbor  and  river  constituted  two  works; 
by  this  act  they  were  consolidated. 

(a)  Harhor. — Original  depth  of  channel,  about  5  feet;  width,  200 
feet.  Project  adopted  in  1874  to  obtain  a  depth  of  15  feet ;  modified 
in  1899  for  increasing  the  depth  to  20  feet.  Amount  ex]»ended  on 
original  and  modified  projects,  $234,344.77. 

(6)  River. — Original  navigable  depth,  5  feet.  Project  adopted  in 
1890  to  obtain  a  depth  of  17  feet.  Expended  on  original  and  modi- 
fied projects,  $114,414.15. 

(c)  Harbor  and  river. — The  existing  project,  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  increasing  the  depth 
to  20  feet,  at  an  estimated  cost  of  $60,000. 

The  act  of  March  3, 1905,  provides  for  modifying  the  existing  proj- 
ect. The  improvement  of  all  that  portion  of  the  Menominee  River 
above  and  to  the  westward  of  Ogden  Street  Bridge  will  accordingly 
be  omitted. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $41,183,  of  which 
amount  $2,931.31  was  applied  to  maintenance. 

The  existing  project,  as  modified,  was  completed  in  1903.  Since 
then  the  expenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  19  feet 
The  mean  annual  variation  of  level  of  water  surface  is  about  1  foot. 
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The  Menominee  River  is  navigable  for  a  distance  of  about  2  miles 
from  its  mouth. 

The  volume  of  commerce,  while  large,  is  not  increasing.  Its  value 
is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber.  It 
is  impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  519. 

Comrnercial  statiHtics  for  1904- — Arrivals  of  vessels,  805;  exports 
and  imports,  312,256  tons. 

July  1,  1904,  balance  unexpended" $12,3.56.32 

.Tune  30,  1905,  amount  expended  during  flsc-al  year,  for  niainteuanc-e 
of  improvement 1, 209. 21 

July  1,  1905,  ba'lance  unexi)en<Jed 11, 147. 11 

July  1,  1905,  amount  covered  by  uncompleted  contracts 2,  587. 44 

(See  Appendix  J  J  3.) 

4..  Oconto  Harbor,  Wiscorutin. — The  original  depth  at  the  mouth  of 
the  river,  about  3  feet,  was  increased  by  private  enterprise  to  4  feet 
before  work  was  begun  by  the  United  States. 

With  funds  appropriated  by  Congress  in  1881  and  1882  operations 
were  begun  in  1882  for  the  formation  of  a  channel  100  feet  wide  and 
9  feet  deep  extending  from  Green  Bay  up  the  river  for  a  distance  of 
about  2  miles.  In  1897  the  project  was  modified  so  as  to  omit  3,800 
feet  of  the  upper  end  of  the  channel,  upon  which  no  work  had  been 
done.  The  estimated  cost  of  the  modified  project  was  $115,610. 
The  amount  expended  to  June  30,  1905,  was  $92,354.65,  of  which 
amount  $7,785.18  was  applied  for  maintenance  of  the  improvement. 

The  9-foot  channel  was  completed  to  the  required  width  in  1899 
except  for  a  distance  of  about  600  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
7.5  feet.  No  soundings  have  been  taken  since  then.  One  thousand 
feet  above  the  westerly  end  of  the  Government  improvement  the 
Oconto  River  has  a  navigable  depth  of  about  3  feet. 

Mean  annual  variation  in  level  of  water  surface  is  about  1  foot. 

The  volume  of  commerce  benefited  is  very  small,  and  it  is  of  a 
purely  local  character. 

It  IS  believed  that  the  project  has  no  material  effect  in  controlling 
freight  rates. 

For  references  for  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  520. 

Commercial  statistics  for  1903. — Arrivals  of  vessels,  217;  exports 
and  imports,  43,003  tons. 

July  1,  1904,  balance  unexpended $3,650.23 

June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 4.  88 

July  1,  1905,  balance  unexpended 3,645.35 

(See  Appendix  J  J  4.) 
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6.  Green  Bay  Harbor,  Wisconsin. — This  work  consists  o£  t'w 
improved  channels — first,  from  the  mouth  of  Fox  River  northerl 
tc  the  17-foot  contour  in  (Jreen  Bay;  second,  Fox  River  below  Th 
pere  to  the  southerly  limits  of  the  city  of  Green  Bay.  The  inter 
vening  pool  in  Fox  River  connecting  these  channels  has  a  natura 
depth  of  from  25  feet  to  40  feet  and  requires  no  improvement.  Xh' 
outer  channel  was  originally  circuitous  and  narrow,  with  an  avail 
able  depth  of  11  feet.  The  original  navigable  depth  of  the  inne: 
channel  was  also  11  feet. 

The  original  projects  for  the  improvement  of  these  channefe  ■wren 
adopted  in  18GG  and  1892,  respectively,  to  obtain  a  depth  in  each  oi 
13  feet;  subsequent  modifications  provided  for  increasing'  theii 
depths  to  17  feet.  The  width  of  the  outer  channel  varies  from  20C 
feet  to  500  feet;  width  of  inner  channel,  150  feet.  These  channels 
were  completed  by  the  expenditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  J^une 
13,  1902,  provicles  for  increasing  the  depth  of  the  outer  channel  to 
20  feet,  at  an  estimated  cost  of  $105,600.  It  also  provides  for  mainte- 
nance of  existing  works. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1905,  was  $107,827.68,  of  which 
amount  $5,480.96  was  applied  to  maintenance. 

The  exjjenditures  during  the  fiscal  year  resulted  in  the  remorai 
from  the  outer  channel  of  shoals  having  a  depth  of  less  than  19  feet 
over  them. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
19  feet  in  the  outer  channel  and  16  feet  in  the  inner  channel. 

The  mean  annual  variation  in  level  of  water  surface  is  about  I 
foot. 

Connecting  with  the  upper  end  of  the  inner  channel  at  Depere, 
Wis.,  Fox  River  is  navigable  by  canals  and  slack-water  navigation  to 
Portage,  Wis.,  a  distance  of  156  miles. 

The  commerce  of  Green  Bay  is  large  and  of  a  general  character. 
Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber; 
it  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  references  for  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  521. 

Commercial  statisticH  for  190 J^. — Arrivals  of  vessels,  1,370 ;  exports 
and  imports,  1,524,214  tons. 

.Tuly  1,  low,  balance  unexpended $5,706.71 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 

15. 708. 71 
Octolier  1,  1904,  amount  allotted  from  appropriation  for  maintenance 
of  river  and  harbor  improvements,  act  of  June  13, 1902,  returned  to 
Treasury  of  United  States 2,671.61 

13,037.10 
June  30,  1905.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2.679.07 

July  I.  190.5,  balance  unexpended 10,35a03 

(See  Appendix  J  J  5.) 
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6.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin,  and 
harbor  of  refuge  connected  therewith. — Prior  to  act  of  June  13, 
1902,  the  canal  and  harbor  constituted  two  works.  By  this  act  they 
were  consolidated. 

(a)  Canal. — In  its  natural  condition  Lake  Michigan  was  separated 
from  Sturgeon  Bay,  an  arm  of  Green  Bay,  by  a  neck  of  land  about 
If  miles  wide,  having  a  maximum  elevation  above  the  lake  level  of 
about  28  feet.  The  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company  from  1872  io  1881  constructed  across  this  neck  a 
canal,  without  locks  or  gates,  7^00  feet  long,  100  feet  wide  at  water 
surface,  and  14  feet  deep,  and  in  continuation  of  the  canal  dredged 
a  channel  in  Sturgeon  Bay  6,100  feet  lone,  of  about  same  dimensions 
as  the  canal.  Of  the  14,400  linear  feet  or  canal  banks  8,437  feet  was 
provided  with  pile  revetments.  The  United  States  assumed  posses- 
sion of  the  canal  April  25,  1893. 

The  project  adopted  in  1894  and  modified  in  1896  provides  for 
completing  the  revetments,  widening  the  canal  to  160  feet,  except  the 
westerly  1,000  feet,  which  is  to  be  250  feet  wide  between  revetments, 
with  a  channel  width  of  200  feet  and  a  channel  15  feet  deep,  and  was 
completed  during  fiscal  year  ending  June  30,  1903, 

(o)  Harbor. — Before  the  construction  of  this  harbor  was  under- 
taken the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  was  entirely  unprotected  from  storms  from 
northeast  to  southwest. 

The  project  for  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified 
project,  as  carried  out  and  completed  in  1884,  consisted  of  two  piers, 
each  1,344  feet  long^  850  feet  apart  at  the  shore  line,  protecting  the 
lake  entrance  to  the  canal  and  converging  so  as  to  make  the  harbor 
entrance  335  feet  wide,  and  inclosing  an  area  of  about  10  acres, 
with  a  depth  of  at  least  17  feet. 

The  amount  expended  on  the  foregoing  projects  is  $349,119.26. 

(c)  Canal  and  harbor. — The  existing  project  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  maintenance  and  for 
increasing  the  depth  of  channel  to  21  feet  from  Lake  Michigan  to 
Sturgeon  Bay;  estimated  cost,  $222,000. 

The  amount  expended  on  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  is  $207,979.56,  of  which  $1,060.37 
was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  resulted  in  the  formation 
of  a  channel  21  feet  deep,  with  the  exception  of  that  portion  in  the 
vicinity  of  the  bridge  across  Sturgeon  Bay,  where  the  projected 
depth  can  not  be  obtained  until  the  oridge  has  been  rebuilt ;  also  in 
repairs  to  the  north  pier,  harbor  of  refuge. 

The  existing  project  is  completed  with  the  exception  of  dredging 
about  500  feet  of  channel  in  tne  vicinitv  of  the  bridge.  The  funds 
available  are  sufficient  for  completion  or  project. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  between 
Lake  Michigan  and  the  bridge  was  about  19  feet,  but  on  account  of 
shoal  water  in  the  draws  of  the  bridge  the  maximum  draft  that 
could  be  carried  between  Lake  Michigan  and  Green  Bay  was  about 
15  feet. 
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Mean  annual  variation  in  level  of  water  surface  is  about  1  foot. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber. 
It  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  523. 

The  river  and  harbor  act  of  March  3,  1905,  contains  the  following 
item: 

Improving  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin,  and  har- 
bor of  refuge  connected  therewith :  The  Secretary  of  War  Is  hereby  directed  to 
ascertain  and  determine  whether  for  the  purjwse  of  completing  the  project 
submitted  In  House  Document  Numbered  One  hundred  and  seventeen,  Flfty- 
«ixtb  Congress,  second  session.  It  is  necessary  to  remove,  relocate,  or  change 
the  bridge  across  Sturgeon  Bay,  at  the  city  of  Sturgeon  Bay,  and  If  so,  whether 
and  to  what  extent  the  owners  thereof  have  acquired  vested  or  other  rights  in 
its  present  location,  so  as  to  entitle  them  to  damages  by  such  removal,  relocation, 
or  change,  and  In  case  the  said  Secretary  of  War  shall  determine  that  such 
removal,  relocation,  or  change  is  necessary  to  complete  said  project,  and  that  the 
Bald  owners  have  acquired  vested  or  other  rights  In  the  present  location  of  said 
bridge,  he  is  hereby  authorized  and  directed  to  acquire,  by  condemnation  or 
otherwise,  such  property  as  may  be  necessary,  and  the  sum  of  fifty  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  for  that 
purpose. 

Commercial  statistice  for  1904. — Number  of  vessels  passing  through 
canal,  2,453;  tonnage,  1,348,691;  estimated  value  of  cargoes,  $18,- 
329,399.15;  number  of  vessels  seeking  shelter,  173;  tonnage,  45,223; 
number  of  passengers  passing  through  canal,  12,316;  decrease  in 
value  of  cargoes  in  1904  compared  with  1903,  $606,973.20. 

July  1,  1904,  balance  unexpended $75,640.07 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    60, 000. 00 

125, 640. 07 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $47,  268.  96 

For  maintenance  of  Improvement 1, 060.  37 

48,329.33 

July  1,  1905,  balance  unexpended 77,  .310.  74 

July  1,  1905,  amount  covered  by  micompleted  contracts 2,049.96 

(See  Appendix  J  J  6.) 

7.  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship 
Camd,  Wisconsin. — Under  an  allotment  from  the  indefinite  appro- 
priation of  July  5,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation,  there  was  expended  during  the  fiscal  year  ending 
June  30, 1905,  $6,965.43, 

Repairs  were  made  to  the  revetments  at  various  places  where  needed 
and  to  the  buildings  and  plant  pertaining  to  the  canal.  The  premises 
in  the  vicinity  of  the  office  and  watchhouses  were  graded  and  other- 
wise improved  and  the  canal  operated  and  cared  for  in  accordance 
with  the  approved  project. 

Navigation  through  the  canal  opened  April  11,  1904,  closed  by  ice 
Decemfer  16,  and  resumed  April  3, 1905. 

For  commercial  statistics,  see  report  upon  improvement  of  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  harbor  of  refuge 
connected  therewith. 

(See  Appendix  J  J  7.) 
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8.  Ahnapee  {Algoma)  Harbor,  Wisconsin. — Previous  to  the  im- 
provement of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
Ahnapee  River  was  only  3  feet,  and  the  present  harbor  was  not  avail- 
able for  purposes  of  commerce. 

The  original  project,  adopted  in  1875j  provided  for  the  formation 
of  a  small  artificial  harbor,  connected  with  the  lake  by  a  channel  100 
feet  wide  and  13  feet  deep,  by  pier  construction,  dredging,  and  rock 
removal. 

Amount  expended  on  original  and*modified  projects  prior  to  opera- 
tions under  existing  project,  $180,033.50. 

The  project  adopted  by  Congress,  by  act  approved  March  3,  1899, 

Srovides  for  extending  the  13-foot  channel,  for  a  width  of  50  feet,  a 
istance  of  800  feet  by  rock  removal  and  dredging.  Estimated  cost, 
$19,266. 

The  extension  of  channel  provided  for  by  project  of  1899  is  only 
partially  completed.  Its  depth  is  10  feet,  least  width  30  feet  for  a 
distance  of  520  feet. 

The  amount  expended  up  to  June  30, 1905,  was  $20,662.45,  of  which 
$13,000  was  for  rock  removal  and  dredging  under  existing  project 
and  $7,662.45  for  maintenance.  The  expenditures  during  the  fiscal 
year  have  been  for  dredging  for  maintenance  of  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
12  feet.  The  mean  annual  variation  in  level  of  water  surface  is  about 
1  foot 

Ahnapee,  or  Wolf,  River,  is  navigable  for  a  distance  of  about  2 
miles  from  its  mouth  for  crafts  drawing  4  feet,  but  there  are  no  ves- 
sels plying  on  it. 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 
It  is  believed  that  the  project  has  no  material  effect  in  controlling 
freight  rates. 

For  references  for  more  extended  information,  maps,  and  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  page  524. 

Commercial  statistics  for  1904. — Arrivals  of  vessels,  800;  exports 
and  imports  by  all  ways  of  transportation,  300,094  tons,  about  two- 
thirds  of  which  is  by  way  of  the  harbor. 

July  1,  1904,  balance  unexpended |9, 199.89 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    Improvement 3,  675.  64 

July  1,  1905,  balance  unexpended 5,524.05 

Amount  (estimated)  required  for  completion  of  ezistiog  project 6,266.00 

(See  Appendix  J  J  8.) 

9.  Kewaunee  Harbor,  Wisconsin. — The  original  entrance  to  the 
Kewaunee  River  was  not  more  than  20  feet  w^ide,  with  a  depth  of 
about  3  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged 
bowlders.  The  present  harbor  was  therefore  not  available  for  pur- 
poses of  commerce. 

The  original  project  for  its  improvement,  adopted  in  1881,  which  is 
the  existing  project,  provided  for  an  artificial  entrance  channel  15 
feet  deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected 
by  two  parallel  piers  200  feet  apart,  extending  from  the  shore  to  the 
19-foot  contour  m  the  lake.  Estimated  cost,  $200,000.  The  project 
was  completed  in  1898,  at  a  cost  of  about  $150,000. 
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The  amount  expended  up  to  June  30,  1905,  was  $169,525.57,  of 
which  amount  $19,525.57  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance, 
and  consisted  of  repairs  to  the  piers  and  dredging  in  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
15  feet.  The  mean  annual  variation  in  level  of  water  surface  is 
about  1  foot. 

Connecting  with  the  westerly  end  of  the  improved  channel  Kewau- 
nee River  has  a  navigable  depth  of  4  feet  for  a  distance  of  about  6^ 
miles,  but  there  is  no  regular  commerce  on  the  river. 

The  additional  work  proposed  is  for  maintenance  of  piers  and 
channel. 

The  volume  of  commerce  is  quite  large,  and  is  of  a  general  char- 
acter. A  line  of  car-ferry  steamers  calls  at  this  harbor.  Tlie  value 
of  the  commerce  is  stated  oy  the  mayor  of  Kewaunee  to  be  as  follows : 
Exports,  $13,484,750;  imports,  $4^78,300;  total,  $17,763,050.  The 
reliability  of  these  figures  is  uncertain. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities  such  as  coal,  grain,  etc.  It  is 
impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information,  maps,  and  reports 
on  examination  and  survey,  see  Annual  Report  for  1904,  page  525. 

Commercial  statistics  for  i50.^ .-^Arrivals  of  vessels,  480;  exports 
and  imports,  558,050  tons. 

July  1,  1904,  balance  unexpended $8,  308.  32 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000.  00 

11, 308.  32 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 7, 981. 70 

July  1,  1905,  balance  unexpended 3,326.62 

(See  Appendix  J  J  9.) 

10.  Two  Rivers  Harior,  Wisconsin. — The  original  depth  of  the 
entrance  to  Twin  Rivers  was  from  3  to  4  feet,  ana  the  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  original  project,  aaopted  March  3,  1871,  provided  for  the  for- 
mation of  a  channel  ot  navigable  width  and  13  feet  deep,  connecting 
Twin  Rivers  with  Lake  Michigan,  by  building  parallel  piers  extend- 
ing to  the  19-foot  contour  and  dredging  between  them,  at  an  esti- 
mated cost  of  $265,588.80. 

In  1897  the  piers  terminated  at  the  14- foot  contour,  and  a  modifica- 
tion then  adopted  provided  for  abandoning  their  further  extension. 
At  that  date  a  channel  of  the  required  deptn  had  been  obtained  at  an 
expenditure  of  $214,500.  Since  then  the  expenditures  have  been  for 
maintenance. 

The  total  expenditure  to  June  30,  1905,  was  $244,989.75,  of  which 
$30,489.75  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  were  for  maintenance, 
resulting  m  the  completion  of  pile  revetments  along  the  harbor  piers, 
and  in  restoration  of  channel  by  dredging;  also  for  a  survey  of  the 
harbor  ordered  by  act  of  March  3, 1905. 
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The  maximum  draft  that  could  be  carried  June  30,  1905,  was 
about  12^  feet.  The  mean  annual  variation  in  level  of  water  surface 
is  about  1  foot. 

East  and  West  Twin  Rivers  have  a  navigable  depth  of  7  feet  for  a 
distance  of  about  3  miles  and  7  miles,  respectively,  from  the  harbor 
piers.  There  is  no  regular  commerce  on  these  rivers.  For  many 
years  they  have  been  used  by  rowboats  and  for  floating  saw  logs. 

The  volume  of  commerce  of  this  harbor  is  small  and  of  a  local 
character.  Its  value  is  stated  by  the  mayor  of  Two  Rivers  to  be  as 
follows:  Exports,  $3,623,655;  imports,  $602,210;  total,  $4,225,765. 
The  reliability  of  these  figures  is  uncertain. 

It  is  believed  that  the  project  has  a  certain  effect  in  controlling 
freight  rates  on  coal,  but  the  amount  of  reduction  in  rates  is  unknown. 

For  references  for  more  extended  information,  maps,  and  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  page  526. 

Commercial  statistics  for  190^. — Arrivals  of  vessels,  432;  exports 
and  imports,  122,846  tons. 

July  1,  1904,  balance  unexpended 1440.02 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1906.      0. 600. 00 

7, 040. 02 
June  30,  1905,  amount  expended  during  flftcal  year,  for  maintenance 
of  Improvement 2, 929.  77 

July  1,  1905),  balance  unexpended 4, 110.  2.'> 

July  1,  1905,  outstanding  liabilities 234.74 

July  1,  1905,  balance  available 3,875.51 

(See  Appendix  J  J  10.) 

11.  Manitowoc  Harbor,  Wisconsin. — ^The  original  depth  of  water 
at  the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  original  project,  adopted  in  1854,  provided  for  building  par- 
allel piers  220  feet  apart  and  dredging  between  them  to  obtain  a  chan- 
nel 12  feet  in  depth  connecting  Manitowoc  River  with  Lake  Michigan. 
It  was  subsequently  modified  to  increase  the  depth  of  channel  to  20 
feet  and  to  protect  the  same  from  northeast  seas  by  a  breakwater  400 
feet  long.  These  projects  were  completed  at  an  expenditure  of 
$401,827175. 

The  existing  project,  adopted  by  Congress  by  act  approved  June  13, 
1902,  provides  for  extending  the  breakwater  400  feet,  at  an  estimated 
cost  of  $37,000 ;  for  a  survey,  and  for  maintenance,  $8,000,  making  a 
total  of  ^6,000. 

The  amount  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1905,  was  $45,108.20,  of  which  $8,108.20 
was  for  maintenance. 

The  breakwater  was  completed  in  1903,  and  since  then  the  expendi- 
tures have  been  for  maintenance. 

The  expenditures  during  the  fiscal  year  resulted  in  repairs  to  the 
south  pier  and  restoration  of  the  channel  by  dredging. 

The  maximum  draft  that  could  be  carried  June  30,.  1905,  was  about 
20  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 
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Connecting  with  the  western  end  of  tlie  Government  improvement 
Manitowoc  River  is  navigable  for  a  distance  of  about  1.8  miles. 

The  volume  of  commerce  is  very  large  and  of  a  general  character. 
Two  lines  of  car-ferry  steamers  call  at  this  harbor  daily  throughout 
the  entire  year. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates ;  it  is  impracticable  to  estimate  the  amount  of  reduction 
in  rates  thereby  effected. 

For  references  for  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  526. 

Commercial  statistics  for  1904. — ^Arrivals  of  vessels,  1,854;  exports 
and  imports,  1,504,759  tons. 

July  1.  1904,  balance  unexpended $4, 343.  69 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  110, 000.  00 

114, 343.  69 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement , 2,466. 92 

July  1,  1905,  balance  unexpended 111,876.77 

(See  Appendix  J  J  11.) 

IS.  Sheboygan  Harbor,  Wisconsin. — ^The  depth  of  water  over  the 
bar  at  the  mouth  of  the  Sheboygan  River  originally  did  not  exceed 
7  feet,  and  the  present  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project,  adopted  in  1866,  provided  for  extending  the 

Kiers  built  by  the  city  and  county  of  Sheboygan  and  for  a  channel 
etween  them  13  feet  deep.  Subsequent  modifications  provided  for 
extending  the  piers  and  increasing  depth  of  channel  to  19  feet. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project  is  $393,734. 

The  existing  project,  adopted  by  acts  of  March  3, 1899,  and  June  13, 
1902,  provides  for  a  breakwater  700  feet  long,  for  extending  both 
harbor  piers,  and  for  a  channel  21  feet  deep ;  estimated  cost,  $152,000. 
The  total  amount  expended  on  existing  project  up  to  June  30,  1905, 
was  $170,666.72,  of  which  sum  $22,762.91  was  for  maintenance. 

The  existing  project  is  completed  with  the  exception  of  an  exten- 
sion of  100  feet  to  the  breakwater,  for  which  there  are  funds  available. 

The  expenditures  during  the  fiscal  year  were  for  pier  extension 
under  existing  project  and  for  maintenance,  consisting  of  repairs  to 
piers  and  dredging  for  restoration  of  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
20  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  Government  improvement, 
Sheboygan  River  is  navigable  for  a  distance  of  about  1^  mues. 

The  additional  work  proposed  is  for  rebuilding  portions  of  the 
piers  which  have  become  unserviceable  through  decay  and  dredging 
for  maintenance  of  channel. 

The  commerce  of  Sheboygan  is  quite  large  and  of  a  general  char- 
acter.   Its  value  is  unknown. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  etc.    It  is 
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•impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information,  maps  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  527. 

Commercial  statistics  for  190^. — ^Arrivals  of  vessels,  905;  exports 
and  imports,  5,725,749  tons. 

July  1,  1904,  balance  unexpended $44,793.11 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.    18, 000. 00 

62, 793. 11 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $38,^1.29 

For  maintenance  of  improvement 6, 002. 00 

44,253.29 

July  1,  1905,  balance  unexpended 18,539.82 

July  1,  1905,  outstanding  liabilities 728.50 

July  1,  1905,  balance  available 17,811,32 

(See  Appendix  J  J  12.) 

13.  Port  Washington  Harbor^  Wisconsin. — ^The  natural  channel  at 
the  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot,  and  the  present  harbor  was  not  available  for 
purposes  of  commerce. 

The  project  adopted  in  1869  and  modified  in  1876  provides  for  a 
channel  13  feet  deep  between  parallel  piers  150  feet  apart  and  for  two 
interior  basins  having  a  depth  of  13  feet  and  a  combined  area  of  about 
5f  acres.    Estimatedcost,  $181,527.17. 

The  existing  project  was  completed  in  1895  at  a  cost  of  $184,848.39. 
Since  that  time  $14,779.67  has  been  expended  for  maintenance,  etc., 
making  a  total  to  June  30,  1905,  of  $199,628.06,  of  which  amount 
$311.25  was  expended  during  the  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
12  feet.  The  usual  mean  annual  variation  of  levels  of  water  surface 
is  about  1  foot. 

The  volume  of  commerce  benefited  is  small,  and  is  of  a  local  char- 
acter. Its  value  is  stated  by  the  mayor  of  Port  Washington  to  be — 
exports,  $245,000 ;  imports,  $475,000 ;  total,  $720,000. 

It  is  believed  that  the  project  has  no  material  effect  in  controlling 
freight  ratas. 

For  references  for  more  extended  information  and  for  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  pages  528 
and  2899. 

Commercial  statistics  for  190^. — Arrivals  of  vessels,  329;  imports 
and  exports,  60,501  tons. 

July  1,  1904,  balance  unexpended $5,651.44 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 811.26 

July  1,  1905,  balance  unexpended 5,340. 10 

(See  Appendix  J  J  13.) 

14.  Milwaukee  Harbor,  Wisconsin,  including  harbor  of  refuge. — 
Milwaukee  Harbor  and  the  harbor  of  refuge,  which  were  originally 
separate  works,  were  consolidated  by  the  act  of  June  13, 1902. 
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The  original  depth  of  water  at  the  mouth  of  the  Milwaukee  River 
was  not  more  than  4^  feet,  and  the  present  harbor  was  not  available 
for  purposes  of  commerce.  Milwaukee  Bay,  in  which  the  harbor  of 
refuge  is  located,  is  protected  by  the  coast  from  storms,  except  those 
from  the  northeast  to  the  southeast,  and,  while  the  anchorage  ground 
is  good,  vessels  were  in  danger  of  dragging  their  anchors  or  of  fail- 
ing to  effect  anchorage  at  the  proper  place. 

The  original  project  for  the  improvement  of  Milwaukee  Harbor 
was  adopted  in  1845-46,  and  provided  for  dredging  the  original  river 
mouth  and  protecting  the  entrance  by  parallel  piers.  Subsequent 
modifications  provided  for  the  abandonment  of  the  improvement  of 
the  original  river  mouth  and  for  the  formation  of  a  channel  19  feet 
deep  through  the  point  overlapping  the  mouth  of  the  river  and  about 
3,000  feet  northerly  from  the  original  outlet,  the  channel  to  be  pro- 
tected by  parallel  piers.  The  amount  expended  on  the  original  and 
modifiedf  projects  is  $402,752.28,  of  which  $50,400  was  expended  at 
original  mouth  of  river. 

The  project  adopted  by  act  of  March  3, 1899,  provides  for  a  channel 
21  feet  deep,  minimum  width  between  piers  to  be  200  feet,  and  the 
width  outside  of  the  pierheads  to  be  600  feet.  Estimated  cost, 
$12,000,  and  $3,000  annually  for  maintenance. 

The  project  for  the  harbor  of  refuge  was  adopted  in  1881  and  pro- 
vides for  a  breakwater  7,650  feet  long,  including  an  opening  therein 
of  400  feet.  Original  estimated  cost,  $800,000;  revised  estimate, 
$955,650. 

These  projects  for  both  the  harbor  and  harbor  of  refuge  are  com- 
pleted, the  full  projected  depth  of  channel  having  been  secured  and 
the  breakwater  built  to  its  full  projected  length. 

The  project  adopted  by  act  of  June  13,  1902,  provided  for  concrete 
superstructure  on  2,350  feet  of  the  breakwater  and  on  1,050  feet  of  the 
north  harbor  pier.    This  project  was  completed  November  8,  1904. 

The  total  amount  expended  on  these  projects  to  June  30,  1905,  is 
$959,464.67,  of  which  $939,153.50  is  for  breakwater,  $12,000  for  21- 
foot  channel,  and  $133,531.28  for  maintenance. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $150,000 
for  continuing  improvement  and  for  maintenance,  including  the 
repair  and  rebuilding  of  the  breakwater  belonging  to  the  harbor  of 
refuge,  and  directed  that  the  so-called  "  fair  weather  "  opening  in 
said  breakwater  shall  not  be  closed  except  by  direction  of  Congress. 

This  is  the  existing  project,  and  the  appropriation  is  being  ex- 
pended in  providing  about  1,100  feet  of  the  breakwater  and  600  feet 
of  the  north  harbor  pier  with  concrete  superstructure,  under  contract 
to  be  completed  by  December  31,  1906. 

The  results  obtained  by  the  expenditures  during  the  fiscal  year 
have  been  the  construction  of  250  linear  feet  of  concrete  superstruc- 
ture on  the  breakwater  and  lj050  feet  on  the  north  harbor  pier. 

The  expenditures  on  the  existing  project  to  June  30, 1905,  amounted 
to  $1,980.31,  making  the  total  of  all  expenditures  $1,586,345.91. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  20 
feet.  The  mean  annual  variation  of  level  of  water  surface  is  about 
1  foot. 

The  commerce  affected  by  the  project  is  very  large  and  is  general  in 
character.    Its  value  is  not  known. 
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It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore.  It  is 
impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information  and  for  reports  on 
examinations  and  surveys  see  Annual  Report  for  1904,  pages  529  and 
530. 

Commercial  statistics  for  190 J^. — Arrivals  of  vessels,  5,043;  ex- 
ports and  imports,  5,406,547  tons. 

July  1,  1904,  balance  unexpended fl58, 979. 18 

Amount  appropriated  by  river  and  harbor  act  anprored  March  3, 1906.  150, 000. 00 

308, 979. 18 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 127, 200. 43 

July  1,  1906,  balance  unexpended 181, 778.  76 

July  1,  1906,  outstanding  liabilities 9.35 

July  1,  1905,  balance  available 181,769.41 

July  1,  1905,  amount  covered  by  uncompleted  contracts 111,  695.  70 

(See  Appendix  J  J  14.) 

16.  Milwaukee  {inner)  Harbor,  ^yisconsin. — The  original  con-> 
dition  of  the  rivers  comprised  in  the  inner  harbor  of  Milwaukee  is 
not  definitely  known.  These  rivers  have  been  dredged,  and  a  depth 
of  about  21  feet  below  datum  maintained  therein,  by  the  city  of 
Milwaukee. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  improving  Menominee,  Mil- 
waukee, and  Kinnickinnick  rivers,  which  constitute  the  inner  harbor 
of  Milwaukee.  This  project  provides  for  the  excavation  of  four 
turning  basins — one  in  the  Menominee  and  three  in  the  Kinnickinnick; 
the  excavation  of  a  channel  100  feet  wide  from  the  turning  basin  in 
Menominee  Kiver  to  its  mouth  and  150  feet  wide  thence  to  the  harbor 
entrance;  the  excavation  of  a  channel  100  to  150  feet  wide  from  the 
mouth  of  the  Kinnickinnick  to  the  uppermost  turning  basin  in  that 
river,  all  channels  to  be  21  feet  deep.  The  estimated  cost  of  this 
improvement  is  $318,581.  The  project  does  not  contemplate  anv 
maintenance  work  after  the  channels  and  basins  have  been  provided, 
such  work  to  be  left  to  local  interests,  and  was  recommended  only  on 
condition  that  all  land  needed  for  turning  basins  and  for  widening 
and  straightening  the  rivers  shall  be  donated  to  the  United  States 
free  of  ctet;  that  the  city  of  Milwaukee  shall  revet  or  dock  all  turn- 
ing basins  and  connecting  channels  wherever  necessary,  and  that  the 
city  bridge  over  Kinnickinnick  River  and  the  two  railway  bridges 
immediately  above  said  bridge  shall  be  altered  or  rebuilt  in  such  wise 
as  to  permit  the  passage  of  the  largest  vessels.  The  act,  in  adopting 
the  project,  provided  that  no  part  of  the  appropriation  herein  made 
shall  be  expended  for  the  purpose  named  unless  the  Secretary  of  War 
shall  have  satisfactory  assurance  that  the  city  of  Milwaukee  will 
comply  with  the  conditions  imposed  upon  said  municipality  as  set 
forth  and  contained  in  said  project. 

The  work  is  to  be  done  under  continuing  contract. 
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There  has  been  no  expenditure  under  the  existing  project,  expendi- 
tures being  contingent  upon  the  conditions  mentioned,  which  have 
not  vet  been  fulfilled  by  the  city  of  Milwaukee. 

The  maximum  draft  which  could  be  carried  June  30,  1905,  was 
about  20  feet.  The  usual  mean  annual  variation  of  water  surface  is 
about  1  foot.  The  rivers  are  actually  navigable  as  follows:  Mil- 
waukee River,  about  2 J  miles;  Menominee  River,  about  2  miles; 
Kinnickinnick  River,  about  2J  miles. 

The  commerce  of  Milwaukee  is  very  large  and  of  a  general  char- 
acter.   Its  value  is  unknown. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore.  K  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  report  on  examination  and  survey,  see  Annual  Report  for  1904, 
Part  3,  page  2887. 

Commercial  statistica  for  1904. — ^Arrivals  of  vessels,  5,043;  ex- 
ports and  imports,  5,406,547  tons. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.$100, 000. 00 
July  1,  1905,  balance  unexpended 100,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 218, 581. 00 

(See  Appendix  J  J  15.) 

10.  South  Milwaukee  Harbor,  Wisconsin. — ^The  entrance  to  this 
harbor  originally  varied  in  depth  from  absolute  closure  to  about  3 
feet,  and  the  harbor  was  not  available  for  purposes  of  commerce. 

The  original  project  of  improvement,  which  is  the  existing  project, 
was  adopted  in  1896,  and  provides  for  a  channel  18  feet  deep  and  200 
feet  wide  between  parallel  piers.  Estimated  cost,  $138,000.  (Pub- 
lished in  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page 
2641  et  seq.) 

The  total  amount  expended  on  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1905,  is  $4,987.90. 

The  north  pier,  originally  built  by  private  parties,  has  been  ex- 
tended 185  feet.  No  dredging  has  been  done,  and  the  harbor  in  its 
present  condition  is  not  available  for  commerce. 

For  references  for  more  extended  information  and  for  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  pages  530  and 
2903. 

Commercial  Htatistics  for  1904- — There  were  no  arrivals  and  depar- 
tures of  vessels. 

July  1,  1904,  balance  unexpended $12. 10 

July  1,  1905,  balance  unexpended 12. 10 


Amount  (estimated)  required  for  completion  of  existing  project 133,000.00 

(See  Appendix  J  J  16.) 

17.  Racine  Harbor,  Wisconsin. — The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  7 
feet,  and  the  present  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  original  project,  adopted  in  1842-43,  provided  for  a  channel 
13  feet  deep  between  parallel  piers  160  feet  apart.  Subsequent  modi- 
fications provided  for  extending  the  piers  and  increasing  the  depth  of 
channel  to  17  feet. 


Digitized  by 


Google 


BtviBB  AND  HABBOR  IMPBOVEHENT8.  589 

The  amount  expended  on  ori^nal  and  modified  projects  prior  to 
operations  under  the  present  project  is  $336,747.26. 

The  existing  project,  adopted  by  act  of  March  3,  1899,  provides  for 
extending  the  south  pier,  building  600  feet  of  breakwater,  and  increas- 
ing depth  in  channel  to  21  feet.    Estimated  cost,  $117,650. 

The  act  of  June  13,  1902,  authorized  a  modification  of  this  project, 
said  modification  to  consist  of  a  change  in  the  location  and  direction 
of  the  breakwater. 

The  existing  project  is  completed,  with  the  exception  of  the  modi- 
fication of  1902,  which  will  probably  be  completed  about  July  15, 
1905. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1905,  is  $124,289.29.  Of 
this  amount  $7,263.33  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  was  about 
17.5  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  improve- 
ment. Root  River  is  navigable  for  a  distance  of  about  nine-tenths  of  a 
mile. 

The  additional  work  proposed  is  for  the  maintenance  of  existing 
works. 

The  volume  of  commerce  is  quite  large  and  is  general  in  character. 
Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore;  it  is 
impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information  and  reports  on  ex- 
aminations and  surveys,  see  Annual  Report  for  1904,  page  531. 

Commercial  statistics  for  1904. — Arrivals  of  vessels,  1,680;  exports 
and  imports,  412,410  tons. 

July  1,  1904,  balance  unexpended |19, 451.81 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.    30, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 6, 284. 67 

55,  736. 48 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $736.  60 

For  maintenance  of  improvement 4, 951. 96 

6, 688. 56 

July  1, 1905,  balance  unexpended , . 50, 047. 92 

July  1,  1905,  outstanding  liabilities 19, 709. 28 

July  1,  1905,  balance  available 30,  338. 64 

(See  Appendix  J  J  17.) 

18.  Kenosha  Harhor,  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,  and  the  pres- 
ent harbor  was  not  available  for  purposes  of  commerce. 

The  original  project,  adoi)ted  in  1852,  provided  for  a  channel  13 
feet  deep  between  parallel  piers  150  feet  apart.  Subsequent  modifi- 
cations provided  tor  extending  the  piers,  increasing  the  depth  of 
channel  to  16  feet,  and  dredging  in  the  basin. 
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The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  present  project  is  $298,012. 

The  existing  project,  adopted  by  act  of  March  3,  1899,  provided  for 
extending  the  south  pier,  increasing  the  width  between  piers  to  250 
feet  by  rebuilding  the  north  pier,  Duilding  600  feet  of  oreakwater, 
and  increasing  the  depth  in  channel  and  basin  to  21  feet  and  20  feet, 
respectively.    Estimated  cost,  $191,000. 

The  act  of  June  13,  1902,  authorized  a  modification  of  this  project, 
said  modification  to  consist  of  a  change  in  the  location  and  direction 
of  the  breakwater. 

The  existing  project  is  completed  with  the  exception  of  the  modifi- 
cation of  1902.  Nothing  has  been  done  in  furtherance  of  this  modi- 
fication, pending  the  action  of  the  Board  of  Engineers  created  for  the 
purpose  of  inquiring  into  wave  action  as  injuriously  affecting  this 
and  other  haroors. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30, 1905,  is  $174,480.12 ;  of  this 
sum  $1,058.49  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  bar  at  the  har- 
bor entrance  June  30,  1905,  was  about  18  feet.  The  usual  mean 
annual  variation  of  water  surface  is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  improve- 
ment Pike  Creek  is  navigable  for  a  distance  of  about  2,500  feet. 

The  volume  of  commerce  is  not  large  and  is  chiefly  of  a  local  char- 
acter.   Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore;  it  is 
impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information  and  for  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  532. 

Commercial  HtatUtus  for  1904. — Arrivals  of  vessels,  305;  exports 
and'imports,  45,991  tons. 

July  1.  1904,  balanre  unex|)eiMled |117, 47.').  (10 

Amount  appropriated  by  rlvor  and  barbor  act  approve*!  Marcb  3. 1JKK»_      5, 000. 00 

22, 475. 00 
June  at).  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 502.00 

July  1,  1905,  balance  unex()ended 21,973.00 

(See  Appendix  J  J  18.) 

19.  Waukeffan  IJarhor,  Illinois.— Originally  there  was  no  navi- 
gable channel  or  natural  harbor  at  this  place. 

The  original  project  was  adopted  in  1880,  and  provided  for  an 
artificial  harbor  of  sufficient  capacity  for  local  trade  by  including  a 
portion  of  Lake  Michigan  w^ith  pile  piers,  the  entrance  channel  and 
inclosed  area  to  l)e  dredged  to  13  feet. 

The  amount  expended  on  original  and  modified  projects  prior  to 
commencement  of  operations  under  present  project  was  $218,944.41. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  provides  for 
extending  botli  harbor  piers,  building  a  breakwater,  and  increasing 
depth  of  channel  to  20  feet ;  estimated  cost,  $345,000,  all  of  which  has 
been  appropriated. 
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The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  is  $310,339.39. 

The  results  obtained  W  the  expenditures  during  the  fiscal  year 
have  been  the  extension  oi  the  south  pier  800  feet,  the  construction  of 
the  breakwater  and  of  882  feet  of  revetment,  and  the  deepening  of  the 
channel  and  basin  to  20  feet  below  datum. 

The  maximum  draft  which  could  be  carried  June  80,  1905,  was 
about  17  feet.  The  usual  mean  annual  variation  of  water  levsl  is 
about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal  and  general 
merchandise,  and  is  general  in  character.  The  volume  of  commerce 
is  large  and  increasing.    The  value  of  the  commerce  is  not  known. 

It  IS  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore ;  it  is 
impracticable  to  estimate  the  amount  of  reduction  in  rates  thereby 
effected. 

For  references  for  more  extended  information  and  for  report  on 
examination  and  survey,  see  Annual  Report  for  1900,  page  3769. 

Commercial  statistics  for  1904. — ^Arrivals  of  vessels,  172;  exports 
and  imports,  220,391  tons. 

July  1,  1904,  balance  unexpended $270, 156.  49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.    30, 000.  00 
Miscellaneous  receipts .  14 

300, 156.  63 
June  30,  1905,  amount  expended  during  flscal  year,  for  works  of  im- 
provement     233, 940. 29 

July  1,  1905,  balance  unexpended— C6, 216. 34 

(See  Appendix  J  J  19.) 

W.  Fox  River,  Wisconsin. — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage,  Wis.,  by  a  distance  of  only  2  miles,  one  flowing  into 
Lake  Michigan,  the  other  into  the  Mississippi  River,  were  the  early 
means  of  communication  between  those  waters.  In  1846  Ck>ngress 
granted  to  the  State  of  Wisconsin  a  quantity  of  land  for  the  purpose 
of  improving  the  navigation  of  this  route.  By  means  of  a  board  of 
public  works  the  State  began  and  carried  on  the  improvement  until 
1853,  when  it  was  transferred  to  a  private  company.  In  1872  the 
United  States  acquired  possession  of  the  property,  with  the  exception 
of  the  water  power,  water-power  lots,  and  personal  property.  The 
earliest  project,  that  of  1848,  called  for  canals  40  feet  wide  at  bottom 
and  4  feet  deep,  with  locks  125  feet  long  and  30  feet  wide.  This 
project  was  enlarged  subsequently.  The  present  project  is  that  of 
a  Board  of  Engineers,  submitted  September  17,  1884,  and  modified 
May  14,  1886.  It  provides  for  deepening  and  widening  the  channel 
of  the  Fox  River  from  Green  Bay  to  Montello  to  6  feet  depth  and 
100  feet  width  and  from  Montello  to  Portage  to  4  feet  depth  and  for 
the  renovation  of  12  old  locks. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 
'  The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
to  the  close  of  the  fiscal  year  ending  June  30, 1905,  including  $145,000 
paid  to  the  Green  Bay  and  Missis-sippi  Canal  Company  for  its  prop- 
erty, was  $3,111,141.33,  of  which  amount  $446,141.33  was  appropri- 
ated solely  for  and  expended  solely  upon  the  Fox  River  since  1885. 

The  result  of  this  expenditure  upon  the  Fox  River  was  the  con- 
struction of  18  new  stone  locks,  9  composite  locks,  16  permanent 
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dams,  13  canals,  a  head  wall  and  feeder  at  the  old  iirst  locks  at 
Appleton,  a  lock  house  at  Appleton,  warehouse  at  Appleton  first 
lock  and  Berlin  lock,  a  wing  dam  and  brush  and  stone  shore  protec- 
tion to  the  Portage  levee,  masonry  waste  weirs  at  Little  Chute  com- 
bined locks,  and  Appleton  third  lock,  masonry  culvert  at  head  of 
Little  Chute  combined  locks,  a  dry  dock  at  Kaukauna,  guard  gates 
at  h«id  of  Kaukauna  Canal;  also  rebuilding  canal  banks  at  Kau- 
kauna, wing  walls  at  Kaukauna  fourth  lock,  and  1,237  linear  feet  of 
cement-laia  rubble  core  wall  in  canal  banks  of  fourth  and  fifth 
levels.  A  channel  75  feet  wide  and  450  feet  long  has  been  secured 
by  blasting  and  drilling  the  rock  bar  below  Depere  lock  from  4  to 
12  inches  Ijelow  the  top  of  the  lower  miter  sill.  Channel  below 
Depere  has  been  deepened,  and  channel  deepened  at  mouth  of  Fond 
du  Lac  River,  Neenah  channel.  Fox  River  at  head  of  Lake  Butte  des 
Morts,  Grignon  Rapids,  below  Little  Chute  and  Rapide  Croche 
locks,  and  m  the  canals  and  upper  Fox  River.  Masonry  outlet  to 
waste  weir  at  Kaukauna  second  lock,  a  roadway  upon  the  United 
States  property  at  Appleton  first  lock,  aad  fishways  in  the  Eureka, 
Berlin,  White  River,  Princeton,  Grand  ^ver,  Montello,  and  Fort 
Winnebago  dams  have  been  constructed.  The  harbors  of  Stock- 
bridge,  Calumet,  and  Miller  Bay,  Lake  Winnebago,  have  been  im- 
£  roved,  and  snags  have  been  removed  and  bars  dredged  in  Wolf 
liver,  making  a  4-foot  channel  100  feet  wide  to  New  London. 

The  full  depth  of  6  feet  has  now  been  obtained  from  Depere  to 
Princeton  lock.  Above  this  point  the  projected  depth  and  width 
have  not  been  obtained. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1905,  were 
for  construction  of  an  elevator  dredge  and  for  dredging  channel  of 
upper  Fox  River. 

The  relative  value  of  commerce  involved  and  the  cost  of  the  im- 
provement can  not  be  estimated. 

Its  principal  effect  so  far,  aside  from  the  creation  of  a  valuable 
water  power,  has  been  to  cause  some  reduction  in  freight  rates  to 

goints  m  the  Fox  River  Valley.  Deepening  the  channel  of  the  upper 
'ox  River  hj  dredging  has  also  had,  and  will  continue  to-  have,  the 
effect  of  draining  the  enormous  expanse  of  meadow  lands  in  the  Fox 
River  Valley  and  greatly  increasing  their  availability  and  value. 

The  maximum  draft  that  could  Be  carried  June  30,  1905,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  6  feet  from 
Depere  to  White  River  lock,  4  feet  from  there  to  Montello,  and  3 
feet  from  Montello  to  Portage,  the  head  of  navigation  on  the  Fox 
River. 

July  1,  1904.  balance  unexpended $70,621.12 

Amount  appropriated  by  riTer  and  harbor  act  approved  March  3, 1905-    .35, 000. 00 

105. 621. 12 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        5,  234. 60 

July  1,  1905,  balance  unexpended 100,386.52 

July  1,  1905,  outstanding  liabilities 372.  00 

July  1,  1905,  balance  available '. 100, 014.  52 

ily  1,  1905.  amount  covered  bj 
nonnt  (estimated)  required  f 

(See  Appendix  J  J  20.) 


July  1,  1905.  amount  covered  by  uncompleted  contracts 39, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 110,866.48 
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il.  Operating  and  care  of  locks  and  dams  on  Fox  River,  Wiscon- 
sin.— Under  an  allotment  from  the  indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  or  navigation  there  has 
been  expended  during  the  year  ending  June  30,  1905,  the  sum  of 
$46,427.20. 

The  principal  work  has  been  dredging  bars  and  channels ;  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats ; 
rebuilding  lower  gates  of  Depere  lock ;  repairs  of  and  raising  lower 
wingcril^  of  Little  Kaukauna  and  of  Rapide  Croche  locks;  repairs 
of  Kaukauna  third  and  fourth  and  Little  Chute  combined  locks; 
repairing  the  crest  of  Appleton  upper  dam  with  concrete  and  re- 

i>lacing  wooden  sluice  gates  with  new  steel  gates;  repairs  of  Eureka 
ock  and  dam  and  of  Princeton  lock. 

A  detailed  statement  appended  to  the  report  of  the  local  engineer 
officer  in  charge  shows  the  items  of  expenditures.  Navigation  was 
closed  December  1, 1904,  and  reopened  April  10,  1905.  The  water  in 
Lake  Winnebago  and  the  lower  Fox  has  been  maintained  at  the  crests 
of  the  dams  throughout  the  year,  with  the  exception  of  Lake  Winne- 
bago during  the  close  of  navigation,  drawn  down  by  the  mills,  with 
permission  of  the  Secretary  oi  War. 

For  commercial  statistics,  see  report  of  the  local  officer  upon  the 
improvement  of  Fox  River,  Wisconsin. 
(See  Appendix  J  J  21.) 

2S.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation — Wreck  of  sand  scow  Hiram  R.  Bond,  in  Milwaukee  Bay, 
Wisconsin. — On  May  29,  1905,  the  steam  sand  scow  Hiram  R.  Bond 
was  sunk  in  collision  at  a  point  about  five-eighths  of  a  mile  east- 
southeast  one-half  east  from  the  southerly  end  of  the  breakwater  in 
Milwaukee  Bay,  in  about  40  feet  of  water,  and  formed  a  dangerous 
olwtruction  to  navigation. 

On  June  7,  1905,  the  wreck  was  formally  abandoned  by  the  owners 
and  parties  interested. 

On  June  30,  1905,  such  parts  of  the  wreck  as  were  obstructions  to 
navigation  were  removed  oy  the  United  States,  at  a  total  cost  of 
$1,200,  leaving  an  unobstructed  depth  of  30  feet  over  the  site  of  the 
wreck. 

(See  Appendix  J  J  22.) 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  AND  CHICAGO 
RIVER,  ILLINOIS.  AND  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA ; 
SURVEY  OF  ILLINOIS  AND  DES  PLAINES  RIVERS,  ILLINOIS,  FOR 
WATERWAY  FROM  LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS.  MISSOURI. 

This  district  was  in  the  charge  of  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, to  April  4,  1905,  and  of  Lieut.  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  since  that  date. 

1.  Chicago  Harbor,  Illinois. — ^The  present  project  was  adopted  in 
1870  and  modified  in  1878  and  1899,  and  contemplates — 

(a)  The  formation  of  an  outer  harbor  by  inclosing  a  portion  of 
Lake  Michigan  just  south  of  the  entrance  to  Chicago  River  by  break- 
waters and  dredging  the  same  for  the  purpose  of  increasing  the  har- 
bor facilities  of  Chicago.  The  river  and  harbor  act  of  March  3, 1899, 
provided  for  dredging  ihe  outer  basin  and  harbor  entrance  to  20  feet 
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draft  (21  feet  depth)  at  low  water,  in  accordance  with  the  project 
outlined  at  pages  2790-2791  of  the  Annual  Report  for  1897,  and  made 
a  first  appropriation  of  $100,000  therefor.  The  total  cost  of  dredging 
contemplated  in  said  project  was  estimated  at  $509,960.  In  the  An- 
nual Report  of  1903  special  estimates  were  submitted  for  mainte- 
nance by  the  repair  in  concrete  of  the  north  pier,  to  cost  $85,000. 

{b)  The  construction  of  an  exterior  breakwater  in  deep  water  in 
Lake  Michigan,  north  of  the  entrance  to  Chicago  River  and  about  1 
mile  distant  therefrom,  to  shelter  the  approaches  to  the  river  and 
outer  harbor  and  to  form  a  harbor  of  refuge  near  the  southern  end  of 
Lake  Michigan. 

(c)  To  keep  the  entrance  to  Chicago  River  dredged  to  the  same 
depth — 21  feet — as  the  outer  harbor  for  the  passage  of  vessels  navi- 
gating the  Chicago  River  as  far  as  the  original  shore  line  of  Lake 
Michigan,  at  or  near  Rush  Street  Bridge. 

There  has  been  expended  upon  this  project  up  to  June  30,  1905, 
$1,910,305.22. 

All  the  work  under  the  projects  of  1870,  1878,  1897-1899,  and  1903 
has  been  completed  except  dredging  the  outer  basin  under  the  project 
outlined  in  the  Annual  Report  for  1897,  as  referred  to  above,  for 
which,  under  the  estimate,  $294,960  is  still  to  be  appropriated,  and 
repair  of  north  pier,  the  funds  for  which  have  been  reserved  from  the 
March  3,  1905,  appropriation,  the  work  being  considered  as  work  of 
maintenance  and  outside  of  the  1897  dredging  estimate. 

No  construction  work  was  undertaken  aunng  the  year  for  lack  of 
funds. 

July  1,  1904,  balance  unexpended $1, 674  55 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905_  200,  000.  00 
Received  from  sale  of  property 1.5.  30 

201.  689.  85 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 058. 61 

July  1,  1905,  balance  unexpended 200,631.24 

Amount  (estimated)  required  for  completion  of  existing  project 294,960.00 

(See  Appendix  K  K  1.) 

2.  Chicago  River,  Illinois. — This  river,  as  far  as  it  is  navigable,  is 
entirely  within  the  limits  of  the  city  of  Chicago,  111. 

Prior  to  the  fiscal  year  ending  June  30, 1896,  no  work  had  been  done 
for  the  improvement  of  its  navigation  by  the  United  States. 

The  proiect  inaugurated  by  Congress  under  the  act  of  June  3,  1896, 
as  modified  by  the  act  of  June  4,  1897,  contemplated  the  improvement 
of  the  river  by  dredging  and  minor  changes  of  docks  and  dock  lines 
to  admit  passage  by  vessels  drawing  16  Met  of  water.  This  project 
was  completed  with  the  fiscal  year  ending  June  30,  1902,  at  which 
time  there  had  been  expended  $i23,520.51,  exclusive  of  $25,000  allot- 
ted from  the  act  of  August  18, 1894,  for  the  improvement  of  Chicago 
Harbor,  Illinois.  As  a  result  oif  this  expenditure  the  river  was  dredged 
to  a  depth  of  17  feet  below  Chicago  city  datum  from  the  mouth  of 
the  river  to  Ashland  avenue  on  the  South  Branch  and  West  Fork, 
and  to  the  stock  yards  on  the  South  Fork,  South  Branch,  a  distance 
of  about  6  miles,  and  to  Belmont  avenue  on  the  North  Branch,  the 
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head  of  navigation.  The  lands  removed  under  the  project  for  widen- 
ing and  deepening  the  river  were  secured  at  a  cost  of  $91,949.50.  The 
total  amount  of  material  removed  was  1,998.561  cubic  yards.  There 
has  been  some  shoaling  since  the  project  was  completed. 

By  the  act  of  tJune  13,  1902,  Congress  provided  for  tw^o  turning 
basins,  the  project  for  which  was  approved  August  18,  1902,  the  esti- 
mated cost  being  $500,000. 

I  The  land  for  the.se  two  turning  basins  has  now  been  acquired  and 
the  dredging  work,  commenced  March  9,  1905,  under  contract,  is  in 
progres-s,  with  probability  of  early  completion. 

There  has  been  expended  upon  this  project  to  June  30,  1905, 
$347,989.74. 

Tunnels  under  Chicago  Rirer. — By  act  of  Congress  approved  April 
27, 1904,  the  timnels  under  Chicago  River  at  Lasalle  street.  Washing- 
ton street,  and  near  Van  Buren  street,  in  the  city  of  Chicago,  TIL,  are 
declared  to  Ix'  unreasonable  obstructions  to  navigation  and  public 
nuisances,  and  the  Secretary  of  War  is  directed  to  give  notice  to  the 
jjersons  or  corporations  owning  or  controlling  them  to  so  alter  said 
tunnels  as  to  render  navigation  over  them  free,  easy,  and  unob- 
structed, specifying  therein  the  changes  recommended  by  the  Chief 
of  Engineers  as  necessary  to  accomplish  this  end,  and  prescribing  in 
each  case  a  reasonable  time  in  which  to  perform  the  work. 

Report  on  the  subject  was  made  by  Col.  O.  H.  Ernst,  Corps  of 
Engineers,  May  26,  1904,  after  full  consideration  and  discussion  at  a 
public  hearing.  Notices,  dated  September  27,  1904,  i-equiring  altera- 
tion of  these  tunnels  so  as  to  provide  a  least  depth  of  22  feet  over  each 
for  a  width  of  160  feet  near  the  middle  of  the  river  at  Lasalle  street 
and  near  Van  Buren  street,  and  for  the  entire  width  between  abut- 
ments of  the  proposed  new  bridge  at  Washington  street,  were  served 
September  30,  1904,  on  the  North  Chicago  Street  Railroad  Company, 
the  West  Chicago  Street  Railroad  Company,  the  city  of  Chicago,  the 
Chicago  Passenger  Railway  Company,  and  the  Chicago  Union  Trac- 
tion Company,  and  October  12,  1904,  on  the  receivers  of  the  Chicago 
Onion  Traction  Companv.  Specified  alterations  to  be  completed  by 
April  15,  1906. 

The  report  of  Colonel  P^mst  is  submitted  herewith  in  Appendix 
K  K  2. 

July  1,  IIMM.  baliuice  iiiiexiwiMled IIIKi.lKtI.  32 

Uet-eived  from  sale  of  earth  and  old  buildiziKH ._  .-  .  240.00 

.■?24. 141.  82 
.luiie  .W.  1905.  amount  exi)ended  during  fiscal  year..- -..     .-_  lt>2, 473.  4.') 

July  1,  1905,  balance  unexpended-..  __   _-  1(J1,G67.S7 

July  1,  1905.  amount  covered  by  im<-ompleted  contracts ._  107, 153.53 

(See  Appendix  K  K  2.) 

■3.  Calumet  Harbor,  Illinx>hs. — This  harbor  is  known  <m  the  (Jreat 
Lakes  as  South  Chicago  Harbor. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  ana  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  between  them. 

ENG  1905  M .S5 
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The  work  began  in  1870,  and  all  the  projected  work  had  been 
accomplished  for  16-foot  draft  prior  to  June  30, 1896,  resulting  in  the 
construction  of  3,640  linear  feet  of  north  pier  and  2,020  linear  feet  of 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and 
of  suitable  width  from  water  of  similar  depth  in  Lake  Michigan  to 
the  Calumet  River  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53. 
On  June  30,  1896,  the  original  project  for  this  locality  was  completed. 

Under  date  of  February  21,  1896,  a  project  for  improvement  of 
both  the  inner  and  outer  harl)ors  was  submitted.  The  estimated  cost 
of  this  improvement  was  $1,134,830.  (Annual  Report  of  the  Chief  of 
Engineers  for  1806,  p.  2583.)  This  project,  adopted  by  Congress  in 
the  river  and  harlwr  act  of  March  3,  1899,  and  modified  in  the  act  of 
June  13,  1902,  provides  for — 

(a)  A  breakwater  4,400  feet  long,  connected  with  the  shore  and 
running  due  east  into  the  lake,  termmating  in  water  32  feet  deep. 

(h)  An  extension  of  this  breakwater  2,500  feet  long  in  a  south- 
easterly direction  from  the  end  of  the  first. 

(c)  The  anchorage  area  sheltered  by  breakwater  dredged  to  21  feet 
depth. 

(d)  South  pier,  at  the  mouth  of  the  Calumet  River,  extended 
800  feet. 

(e)  The  Cahmiet  River  dredged  to  a  width  of  200  feet  and  depth 
of  21  feet  for  a  distance  of  2  miles  from  the  mouth. 

Contract  in  progress  at  the  beginning  of  year  for  completing  the 
southeast  breakwater  was  completed.  New  contracts  for  repair  of 
south  pier  superstructure  were  made  and  are  still  in  progress. 

All  original  work  of  the  February  21,  1896,  project  has  now  been 
completed,  leaving  only  its  maintenance  and  repair. 

The  expenditures  toVune  30,  1905,  were  $1,431,278.15. 

Jul.v  1,  in04,  balance  unexpended $301,668.68 

June  80,  1905.  amount  expended  durniR  fiscal  year 18.5,  715.  83 

Jul.v  1,  1905,  balance  unexpended n.'>,052.86 

July  1,  1905,  amount  covered  b.v  uncompleted  contracts 16,025. 11 

(See  Appendix  K  K  3.) 

4.  Calumet  River,  Illinois  and  Indiana. — ^The  project  for  the  im- 
provement of  this  river,  adopted  by  Congress  in  1884  and  modified 
m  1886,  contemplated  securing  a  channel  200  feet  in  width  and  16 
feet  in  depth  below  low  water  in  Lake  Michigan  from  the  mouth  of 
Cahimet  Harbor,  Illinois,  about  10.5  miles  upward,  to  a  point  one- 
half  mile  east  of  Hammond,  Ind. 

The  project  was  modified  by  the  river  and  harbor  act  of  June  3, 
1896,  for  Calumet  Harbor,  so  as  to  provide  for  dredging  the  channel 
to  20  feet  depth  from  the  mouth  2  miles  southward  (upward). 

Under  the  project  of  1884  there  was  dredged  a  channel,  measured 
from  the  harbor  southward,  to  the  full  width  of  200  feet  and  depth 
of  16  feet,  19,518  feet  in  length,  except  that  over  a  short  portion, 
where  rock  was  encountered,  the  width  was  reduced  to  86  feet  and  the 
depth  to  14  feet. 

In  addition  there  was  removed  248,516  cubic  yards  of  material 
from  the  channel  l)etween  the  forks  (about  5.5  miles  above  the 
mouth)  and  one-half  mile  east  of  Hammond,  Ind.,  in  an  effort  to 
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secure  a  practicable  channel  10  feet  deep  and  60  feet  wide,  resulting 
in  failure  due  to  rapid  refilling  of  channel. 

Under  the  supplementary  project  of  1896  for  Calumet  Harbor,  the 
river  channel  was  dredgecl  to  20  feet  depth  for  2  miles  above  its 
mouth  and  a  small  winding  or  turning  basin  20  feet  deep  was  pro- 
vided at  the  first  cut-off  above  the  mouth  of  the  river. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $75,000 
for  the  improvement  of  this  stream,  and  providecl  for  an  extension  of 
the  20- foot  channel  from  One  hundred  and  sixth  to  One  hundred  and 
twenty-second  streets,  a  distance  of  2.2  miles,  and  for  the  resumption 
of  the  work  above  the  forks.  The  oflScer  in  charge  points  out  that 
no  useful  results  can  be  obtained  from  expenditures  above  the  forks. 

Dredging  contracts  in  force  at  the  beginning  of  the  year  have 
been  completed.  New  contracts  for  redredging,  under  the  act  of 
April  28,  1904,  were  made  and  partly  completed.  New  contracts 
for  dredging  and  rock  excavation,  under  the  act  of  March  3,  1905, 
were  made  and  the  work  is  now  in  progress.  All  this  work  was  for 
securing  21  feet  actual  depth  between  the  mouth  and  One  hundred 
and  twenty -second  street. 

The  project  of  August  3  and  September  16,  1903,  with  estimates  in 
full,  on  pages  2941-2949,  Annual  Report  for  1904,  as  adopted  by  the 
act  of  March  3,  1905,  provides  for — 

(a)  RedredKinK  from  mouth  to  One  hundred  and  Hlxtli  streft   (20 

feet  draft) $1(5. 000. 00 

(b)  Dredging  from  One  hundre<l  and  sixth  to  One  hundred  and 

twentj-second  street  (20  feet  draft) 85,050.00 

{(■)  Rock  excavation  from  One  hundred  and  eleventh  to  One  hun- 
dred and  fourteenth  street  (20  feet  draft) 276.975.00 

(d)  Dredging  from  One  hundred  and  twenty-seeond  street  to  forks 

(16  feet  draft) 75.450.00 

Contingencies,  10  per  cent 45,347.50 

(c)  Dredging  five  turning  basins  between  mouth  and  forks  (four  of 

21  feet  draft,  one  of  16  feet) 1(«,«58.  00 

Total  662, 480.  50 

(/)  Maintenance,  additional  $10,000  per  annum. 

iff)  In  addition,  the  act  of  June  13,  1902,  authorized  the  Secretary  of  War  to 
accept  deeds,  free  of  expense  to  the  United  States,  of  lands  necessary  to 
allow  a  200-foot  width  of  channel  from  forks,  5.5  miles  farther,  to  a  iwlnt 
0.5  mile  above  Hammond,  Ind. ;  and  the  act  of  March  .3,  1905,  authorizes 
similar  acceptance  for  purposes  of  the  turning-  basins  below  the  forks. 

For  this  work  $175,000  has  been  appropriated,  by  which  work 
imder  the  first  three  items  has  been  started,  and  $10,000  (of  the  190;") 
appropriation)  set  aside  for  maintenance  for  the  year  190.5-6. 

The  expenditures  to  June  30, 1905,  amounted  to  $515,750.22. 

July  1,  1904,  balance  unexpended..-. $102,250.64 

Amount  appropriated  by  river  and  harbor  act  approvetl  March  H,  1905-  100, 000. 00 
X'nexpended  balance  of  allotment  for  rivers  and  barters.  Board  of 
Engineers,  returned 8-3.16 

202, 333. 8f ) 

June  30,  1905,  amount  expended  during  fiscal  year $00,084.02 

Redeposlted  to  credit  of  Treasurer  United  States,  bal- 
ance of  allotment  of  $43,000  from  act  of  April  28,  1904-       1,  281.  02 

91,  36.-),  04 

July  1,  190.">,  balam-e  unexpende<l __  ."110,  !)68.  76 

July  1,  190.5,  amount  covered  by  unoompleteil  cfmtracts 14,S.  487.  50 

0  Includes  $5,950. 7.->  for  "  al>ove  the  forks." 
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Amount  (etitimated)  required  for  completion  of  existing  project $497,480.50 

Amount  that  can  l>o  profitably  exiiended  In  fiscal  year  ending  June  30, 
1907,  for  worlis  of  Improvement,  in  addition  to  the  balance  unex- 
Iiended  .July  1.  1905 - 17(;,000.00 

Subniitte<l  in  compliance  with  re<iulrements  of  sundry  clvU  act  of 
June  4.  1H!»7. 

(Sfe  Appendix  K  K  4.) 

•7.  Surrey  of  IlliiKm  and  Dex  PlahuH  rirers,  Illinois,  for  iraterway 
from  Lochport.  III.,  in  St.  Loiiix,  Mo. — Under  the  provisions  of  that 
part  of  the  river  and  harbor  act  of  June  13,  1902.  making  an  appro- 
priation of  $'iOO,0(K)  for  this  work,  of  which  amount  $175,000  is 
available  for  survey's,  etc..  above  the  mouth  of  the  Illinois  River,  a 
Hoard  of  Engineer  officers  consisting  of  Col,  (),  H,  Ernst,  Lieut.  Col. 
Charles  J.  Allen  (now  brigadier-general.  United  States  .4.rmy,  re- 
tired), and  Maj.  Thomas  L.  Casey,  was  appointed  by  Special  Orders. 
Xo.  10,  Headquarters,  Corps  of  Engineers,  July  5,  1002.  Under  Spe- 
cial Orders,  No.  17,  War  Department, Office  Chief  of  Engineers.  April 
2fi,  1004,  Maj.  Jas.  L.  Lusk  was  appointed  a  memljer  of  the  Board, 
succeeding  Colonel  Allen  upon  his  retirement.  Under  Special  Or- 
ders, Xo.  15,  War  Department,  Office  Chief  of  Engineers.  April  (>, 
1005,  Ijieut.  Col.  W.  H.  Bixby  was  appointeil  to  replace  Major  Lusk, 
relieved  on  account  of  sickness. 

Small  survey  parties,  topographical  and  hydrographical.  were  in 
the  field  from  July,  1904.  to  June,  1905,  mainly  maKing  discharge 
measurements,  small  surveys  to  supplement  work  of  the  past  vear  and 
surveys  of  previous  Boards,  and  making  borings.  The  w^ork  is  now 
completed.  All  office  work  was  completed  except  revision  and  prep- 
aration of  final  reports  and  a  few  maps. 

It  is  expected  that  all  work  will  be  completed  and  the  final  report 
rendered  during  the  fall  of  1905. 

.Tuly  1,  IJKH,  balance  u«exi)euded-- $43,104.17 

Uec«!iv«l  from  sale  of  itroi)erty   - 10.00 

4.%  174.  17 
,Iuiie  '.V>.  l!»or>,  amount  exftendcd  durinR  fiscal  year 39,.'>07.  11 

.fuly  1,  liK)5,  balance  unexi)end«l__   .       _.      3,»>67.0(i 

July  1,  190.5,  outstandins  liabilities- _     _    .  175.00 

.Tilly  1.  liMKj,  balance  available-,-         .-         . 3,492.00 

(See  Appendix  K  K  5.) 

I.Ml'KOVKME.NT  OF   ILLINOIS   UIVEU.   ILLINOIS,  A.ND   CX)NSTRl'CTION 
OK  ILLINOIS  AND  AIISSISSII'PI   CANAL. 

This  district  was  in  the  charge  of  Maj.  C.  S.  Kiche,  Corps  of  Engi- 
neers, until  April  20,  1905,  and  of  Lieut.  Col.  W.  H.  Bixby,  Corps 
of  Engineers,  since  that  date.  Division  enginei»r,  Col.  O.  H.  Ernst, 
Corps  of  Engineers,  initil  April  5,  1905. 

1.  IIUuoIk  Rirer.  Illinois. — ^The  project,  which  contemplates  the 
extension  of  slack-water  improvement,  begun  by  the  State  of  Illinois, 
from  Copperas  Creek  lock  to  the  Mississippi  River,  and  which  in- 
<'ludes  the  construction  of  two  locks  350  feet  long  lietween  sills,  75 
feet  width  of  chaniln'r,  with  7  feet  of  water  over  sills  at  low-water 
level  of  1870,  and  dredging  the  channel  where  necessary  to  obtain 
7  feet  depth  at  low  water,  was  adopted  in  1880. 
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The  United  8taU?!j  has  exiiended  on  this  work  up  U>  June  30.  1905. 
$1,492,506.94,  of  which  $21,255.91  was  exi>ended  during  the  fiscal 
year  in  maintenance  of  plant,  care  and  repair  of  property  and  plant, 
and  in  removing  sna^.  Owing  to  the  high  stage  of  water  through- 
out the  year  no  dredging  was  necessary. 

The  lock  and  dam  at  Kampsville,  111.,  31  miles  above  the  mouth  of 
Illinois  River,  has  been  completed  and  in  use  since  1894,  and  that  at 
I>agrange,  79  miles  above  the  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  l(x;ks  and  dams  at  Henry 
and  at  Copperas  Creek,  completing,  except  dredging,  that  part  of 
the  project  between  Lasalle  and  the  month  of  (\)pperas  Creek,  a  dis- 
tance or  about  90  miles,  over  which  section  the  State  of  Illinois  col- 
lects tolls. 

Modification  of  bridges,  ordered  by  the  Secretary  of  War  February 
27,  1904,  is  now  nearly  completed,  having  been  delayed  and  rendered 
difficult  by  continued  high  water. 

The  work  of  the  Sanitary  District  of  Chicago  in  lowering  the  dams 
at  Kampsville  and  Lagrange  was  also  delayed  and  hampered  by  the 
high  water,  and  it  was  necessary  for  them  to  secure  an  extension  of 
time  to  May  23,  1906. 

Repairs  to  the  fleet  and  plant  were  continued  during  the  year  and 
are  still  in  progress.  The  marine  ways  at  Beardstown  were  provided 
with  protection  against  ice  and  drift  by  five  ohimps  of  piles.  The 
river  nas  been  kept  clear  of  snags,  and  periodical  inspection  trips 
over  the  navigable  portion  of  the  river  have  been  inaugurated. 

.Tuly  1,  1904,  Imlance  unexpended |«5, 122. 18 

.June  .W,  liK)."),  amount  exi)ended  during  fiscal  year,  for  works  of 
improvement 21, 255.  91 

July  1,  1905,  balance  unexpende<l 4.3.860.27 

July  1,  19a'>,  outatandlnR  liabilities 1,.')00.<K) 

July  1,  190."),  balance  available 42,  .WO.  27 

Amount  (estimate<l)  rc<iuire<l  for  <'omi>Ietion  of  existing  project 182,000.00 

(See  Appendix  L  L  1.) 

2.  Operatmg  and  care  of  Lagrange  and  KampsrnlU  lorks,  Illinois 
River,  and  approachen  thereto. — ^These  locks  and  dams  have  been 
operated  and  maintained  under  the  indefinite  appropriation  provided 
for  in  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

(a)  Lagrange  lock  and  dam. — ^The  river  at  this  point  was  open  to 
navigation  for  more  than  nine  months  of  the  year,  no  boats  passing 
the  lock  from  De(«nil)er  12,  1904,  to  March  4,  1905.  From  the  begin- 
ning of  the  fiscal  year  to  May  20,  1905,  nearly  all  boats  passing  this 
l>oint  used  tlie  lo<^k ;  since  May  20  nearly  all  boats  have  passed  oyer 
the  dam.  The  number  of  boats  pa.s.sing  this  lock  shows  a  substantial 
increase  over  that  of  the  preceding  year. 

Five  thousand  four  hundred  and  sixty-three  dollars  and  sixty-eight 
cents  was  expended  during  the  past  year,  exclusive  of  $562.75  out- 
standing liabilities  June  30,  1905. 

(&)  Kampsville  lock  and  dam. — ^The  river  at  this  point  was  open 
to  navigation  during  the  entire  year  except  from  December  15,  1904, 
to  March  2,  1905.    The  lock  was  used  by  nearly  all  boats  passing 
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this  point  until  May  21,  1905.  since  which  time  the  lM)ats  have  passed 
over  the  dam. 

The  cut  stone  which  has  been  stored  at  this  lock  since  its  construc- 
tion was  broken  up  into  rubblestone  and  removed  to  land  belonging 
to  the  United  States  in  order  to  dispense  with  leased  land. 

The  number  of  boats  passing  this  lock  during  the  fiscal  year  shows 
a  considerable  increase  over  that  of  the  preceding  year. 

The  sum  of  $5,773.63  was  expended  during  the  past  year,  exclusive 
of  $572.04  outstanding  liabilities  June  30,  1905. 

(See  Appendix  L  L  2.) 

3.  Illinois  and  Mississippi  Canal,  Illinois. — The  object  of  the 
improvement  is  to  furnish  a  link  in  a  navigable  waterway  from 
Lake  Michigan  to  the  Mississippi  River  at  the  mouth  of  Rock  River, 
Illinois. 

The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as  directed  in  the  act  of 
Congress  of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at 
its  great  bend,  I3  miles  above  the  town  of  Hennepin,  111.;  thence  via 
Bureau  Creek  Valley  and  over  the  summit  to  Rock  River  at  the  mouth 
of  (Jreen  River;  thence  by  slack  water  in  Rock  River  and  a  canal 
around  the  lower  rapids  of  the  river  at  Milan  to  the  Mississippi  River 
at  the  mouth  of  Rock  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  witli  detailed  estimate  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  2586. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  the  canal,  and  directed  work 
to  be  begun  by  the  construction  of  one  of  the  locks  and  dams  in 
Rock  River. 

In  accordance  with  this  act  work  was  begun  in  July,  1892,  near 
the  mouth  of  Rock  River,  on  the  construction  of  a  canal  around  the 
lower  rapids  of  the  river,  and  since  that  date  has  been  prosecuted  as 
rapidly  as  the  appropriation  of  funds  permitted.  The  survey  work 
in  locating  the  canal  on  the  ground  and  proceedings  for  acquiring 
title  to  the  right  of  way  have  been  completed,  and  the  canal  has  been 
definitely  located  on  the  ground  throughout  its  entire  extent. 

An  aggregate  of  $7,247,921.46  has  been  made  available  for  prosecu- 
tion of  this  work  and  $200,000  additional  has  been  authorized  to  be 
expended  under  continuing  contract. 

The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretarj' 
of  War,  in  his  discretion,  to  construct  a  fixed  dam  with  movable  crest 
in  Rock  River,  in  lieu  of  the  lock  and  dam  at  or  near  Sterling.  111., 
])rovided  for  by  the  approved  project,  the  said  dam  with  movable 
crest  to  be  built  from  funds  already  appropriated  or  authorized  for 
the  construction  of  the  canal  and  to  constitute  a  part  of  the  project 
for  its  construction. 

There  has  been  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1905,  $6,492,559.80. 
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The  result  of  this  expenditure  has  been  : 

First.  The  acquisition  of  the  right  of  way  for  44  miles  around  the 
lower  rapids  of  Kock  River  and  the  completion  oi  4J  miles  of  canal 
there,  involving  the  construction  of  4|  miles  of  earthwork,  3  locks,  1 
railroad  and  2  nigh  way  swing  bridges,  7  sluiceways  and  ^tes,  1  arch 
culvert,  2  dams  1,392  leet  long  across  the  arms  of  Rock  River,  3  lock- 
keepers'  houses,  1  small  office  building,  a  thorough  riprapping  of  the 
canal  banks  (not  included  in  the  original  estimates),  and  construction 
by  contract  of  Moline  wagon  bridge,  at  a  cost  of  $25,000,  which  was 
also  not  included  in  the  original  estimate. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions', plats,  and  abstracts  of  title  of  all  lands  needed  for  the  con- 
struction of  the  canal  and  feeder,  and  for  lands  to  be  overflowed  or 
damaged  by  the  canal  at  Sterling. 

Third.  In  the  completion  on  eastern  section  of  all  earthwork  on 
miles  1  to  18,  inclusive,  and  practical  completion  of  earthwork  on 
miles  19,  20,  and  23  to  28,  inclusive,  and  73  per  cent  of  earthwork  on 
mile  21 ;  about  92  per  cent  of  earthwork  on  mile  22 ;  the  foundations 
and  masonry  for  all  culverts  and  locks  1  to  21 ;  the  construction  of  3 
aqueducts,  19  highway  and  3  railroad  bridges,  11  arch  culverts  and 
11  pipe  culverts;  the  erection  of  5  houses  for  superintendents  and  2 
houses  for  office  use,  and  acquiring  additional  land  for  deposit  of 
waste  material  on  miles  21,  22,  and  23 ;  the  purchase  and  installation 
of  a  plant  for  construction  of  the  canal  through  Cecils  Slough,  con- 
sisting of  a  duplex  overhead  cableway  and  a  turntable  dredge;  the 
purchase  of  metal  and  timber,  under  contract,  for  the  construction 
and  equipment  of  lock  gates  for  the  canal. 

Fourth.  In  the  acquisition  by  condemnation  or  piircha.se  of  all 
lands  required  for  the  canal,  with  the  possible  exception  of  additional 
flowage  lands  in  connection  with  dam  at  head  of  the  feeder. 

Fifth.  In  the  construction  of  4,673,008  cubic  yards  of  earthwork 
on  the  feeder,  completing  all  work  of  that  character  except  some  cross 
banks  and  bridge  approaches ;  completion  of  9  arch  and  10  pipe  cul- 
verts; foundations  and  abutments  for  7  highway  and  2  railway 
bridges,  and  the  superstructure  of  1  double-track  highway  and  2 
singfe-track  railway  bridges;  excavation  of  about  75,000  cubic  yards 
of  rock  in  mile  1,  and  distribution  of  same  in  the  form  of  riprap  along 
the  interior  slopes  of  the  feeder;  the  construction  of  the  masonry  of 
the  lock,  sluiceways,  and  abutments  for  headworks  of  the  feeder ;  and 
the  masonry,  backfilling,  foundations,  and  slope  paving  at  aqueduct 
crossing  Green  River  have  been  completed  and  steel  for  equeduct 
trunk  has  been  delivered. 

Sixth.  In  the  acquiring  of  lands  for  the  right  of  way,  including 
land  to  be  damaged  by  overflow  and  land  upon  which  to  deposit  waste 
material  on  western  section ;  construction  of  4,324,727  cubic  yards  of 
earthwork,  completing  28  miles  and  a  large  portion  of  the  balance; 
completion  of  all  culverts,  foundations  for  6  locks  and  walls  for  5, 
and  letting  to  contract  and  partial  construction  of  other  lock  walls, 

Eiers,  and  abutments  of  aqueduct  bridges ;  completing  masonry  of  all 
ighway  bridges  on  western  section  and  completing  superstructures  of 
all  except  2;  Duilding  2  railway  bridges,  3  lock  houses,  and  8  ware- 
houses. 
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Tlie  entire  work  embraced  in  tlie  original  project  for  the  canal,  ars 
modified  by  subsequent  projects  and  plans  as  the  work  has  progressed, 
may  be  summarized  as  follows : 

Surveys  and  locution  upon  the  ground. 
Ac<iiiisitiou  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthworlc. 

C7  highway  bridges. 

1  farm  bridge. 

3  ponton  bridges. 

8  railroad  bridges. 

0  aqueducts. 
52  culverts. 
33  locks. 

9  sluiceways  and  gates. 
3  dams. 

19  houses. 

Outlet  to  Rock  River. 

New  highway  on  mile  16. 

Improvement  of  8.5  miles  of  Ro<'k  River. 

Mollne  wagon  bridge  (not  in  original  estimate). 

The  work  thus  far  completed  may  be  summarized  as  follows : 

Surveys  and  location  upon  the  gi-ound. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

01.8  miles  of  earthwork  (e.\cept  cross  banks,  etc.). 

45  highway  bridges  and  masonry  for  S  otiiers. 

1  farm  bridge  (masonry). 
8  railroad  bridges. 

6  aqueducts,  complete  except  lining. 

52  culverts,  complete  e.\cept  14  gates  for  flushing  devices. 
3  locks  complete  and  In  oi»eration. 
25  locks  (masonry  only). 
5  locks  under  construction. 

7  sluiceways  with  gates. 

2  sluiceways  (masonry  only). 
2  dams. 

13  houses. 

New  highway  on  mile  Ki. 

Moline  wagon  bridge. 

The  work  remaining  to  be  done  consists  of  the  following,  as  far  as 
it  can  be  classified  at  present : 

Excavation  of  cross  l)nnks  and  cut  tlirongh  Cecils  Slough. 
22  highway  bridges  (8  abutments  completed). 
2  jiontou  bridges. 

1  farm  bridge. 

5  locks  (complete  masonry). 
.30  locks  (gates,  valves,  etc.). 
14  culvert  sluice  gates. 

2  sluiceways  (gates). 
<»  houses. 

3  aqueducts  (complete  mas<mrj'). 
9  aqueducts  (linings). 

Outlet  to  Rock  Klver. 

Miscellaneous  work,  consisting  «f  revetment,  bank  protection,  surfacing, 
painting,  slo|ie  paving,  i-emoving  cofFerdams  and  tracks,  closing  gups,  building 
intakes,  maintenance,  etc. 
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July   1.   11)04,  balamv  uiMJxiK'ndeil .    ._       |I,<M1..S7><. '.11 

Amount  appropriated  by  river  and  liurbor  act  approviMl  March  ;{. 

1906 :H»0.<KX).00 

Amount  received  from  sale  condemned  property 1.175.21 

I.:'.4:?.<r»4. 12 
.Tune  30,  1005,  amount  expended  durinsc  fiscal  year,  for  works  of 
improvement  .IS",  (>!)2.  2.'> 


July  1,  1905,  balance  uiK>x|>euded -       ._ .. 7.5.},  3(>1.  87 

July  1,  1905,  outstanding  liabilities ..        .30,000.00 


.Tuly  1,  1005,  balance  available _ 725.  .%1.87 


July  1,  1905.  amount  covered  by  uncmipletcl  <•  mlnicts..       246,170.06 

Amount  (estimated)   required  for  conipletinn  of  existin;;  project,       200,000.00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  in  addition  to.  the  balance 
unexpended  July  1,  1905 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  L  L  3.) 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF 
RIVERS  AND  HARBORS  ON  THE  EASTERN  SHORE  OP  LAKE 
MICHIGAN. 

Thi.s  district  was  in  the  charge  of  Col.  M.  B.  Adams,  Corps  of 
Engineers.  Division  engineer,  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, until  October  25, 1904,  and  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, since  that  date. 

General  statement  ax  to  the  tisual  variations  in  the  level  of  the  lake 
surface  at  all  the  harbors  on  the  eastern  shore  of  Lake  Michigan. — ^The 
level  of  the  lake  surface  varies  considerably  irom  time  to  time.  At 
present  its  maximum  height  may  be  stated  as  from  0.5  to  1  foot  below 
mean  low  water,  and  obtains  from  the  end  of  June  to  the  middle  of 
August.  Its  lowest  stage  is  between  1.5  and  2  feet  below  mean  low 
water,  and  obtains  with  slight  change  from  early  in  November  to 
early  in  April.  All  depths  at  the  various  harbors  in  this  report 
refer  to  zero  of  gauge,  which  is  581.63  feet  above  mean  tide  at  New 
York. 

1.  Michigan  City  Harbor,  Indiana. — ^The  inner  and  outer  harbors 
were  formerly  separate  works.  They  are  now  consolidated  in  conse- 
quence of  the  requirements  of  the  river  and  harbor  act  of  June  13, 
1902. 

The  improvement  of  this  harbor  dates  from  1836,  and  has  resulted 
in  establishing  an  inner  harbor  for  local  commerce  and  partly  com- 
pleting an  outer  harbor  designed  to  facilitate  entrance  to  the  former 
and  afford  refuge  for  vessels  engaged  in  general  lake  commerce. 

The  imier  harbor. — This  has  oeen  made  by  deepening  the  entrance 
to  Trail  Creek  and  protecting  the  channel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until  1870. 
The  original  depths  oefore  improvement  were  9  feet  upon  the  outer 
bar  and  3^  feet  or  less  at  the  entrance  to  the  inner  harbor,  and  the 
width  varied  from  175  feet  in  the  lower  portion  to  60  feet  or  less  in  the 
upper  portion.  Since  1882  the  entrance  channel  has  been  prolonged 
up  the  creek  by  dredging  between  revetments,  as  they  are  built  ou 
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established  wharf  lines  at  the  expense  of  the  adjoining  property  own- 
ers, as  required  by  city  ordinance.  No  general  project  for  the  ex- 
penditure of  funds  has  been  definitely  aoopted,  but  it  seems  to  have 
been  agreed  that  the  improvement  should  extend  upstream  between 
banks  revetted,  as  previously  described,  as  far  as  the  Lake  Erie  and 
Western  Railroad  bridge.  A  map  of  this  portion  of  Trail  Creek  is 
given  opposite  page  22  <0,  Annual  Report  of  the  Chief  of  Engineers 
for  1882. 

It  is  learned  that  a  recent  act  of  the  Indiana  legislature  now  allows 
the  city  to  build  revetments  and  to  assess  their  cost  on  the  property 
benefited,  as  in  cases  of  sewer  construction,  and  that  such  extensive 
reconstruction  of  revetments  is  soon  to  be  made  as  to  allow  the  chan- 
nels to  be  deepened  to  20  feet  from  the  entrance  to  Franklin  Street 
Bridge,  to  18  feet  from  there  to  the  raliroad  bridge,  and  to  16  feet 
thence  to  the  upper  end  of  the  harlwr. 

The  widening  of  the  channel  at  the  lower  bend  was  provided  for  in 
the  river  and  harbor  act  approved  March  3,  1905,  and  now  awaits  the 
approval  of  the  transfer  papers  donating  the  land  to  be  cut  away 
before  advertising  for  bids. 

In  recent  years  the  project  has  been  purely  one  for  maintenance, 
and  has  resulted  in  creating,  by  dredging,  a  channel  9,159  feet  long 
l)etween  revetments  from  100  to  175  feet  apart,  except  at  the  turning 
basins,  where  the  width  is  about  330  feet.  The  upper  limit  of  this 
improved  channel  is  100  feet  above  the  upper  turning  oasin  in  the  map 
above  referred  to,  but  above  the  lower  part  of  the  upper  basin  the 
channel  has  shoaled  and  is  not  available  for  lake  vessels. 

The  total  expenditure  to  June  30,  1902,  the  date  of  consolidation 
with  outer  harbor,  was  $438,365.50.  Of  this  total,  $287,383.77  was 
expended  from  1836  to  1869,  inclusive,  principally  upon  pier  con- 
struction, but  it  is  now  impossible  to  separate  the  cost  of  mamtenance 
for  this  period  from  that  of  original  construction.  Since  1869, 
$150,981.73  in  all  has  been  expended,  of  which  $54,419.55  was  applied 
to  maintenance. 

Dredging  was  begun  August  1  and  completed  Augtist  10  for  the 
i-emoval  of  the  shoal  in  front  of  the  breakwater  pier  just  outside  of 
west  entrance  pier  and  for  widening  the  channel  between  the  entrance 
piers. 

Soundings  made  May  23  to  June  1,  1905,  showed  the  following 
available  depths :  In  the  outer  entrance,  20  to  32  feet ;  at  the  entrance 
to  the  inner  harbor,  18  feet  for  a  width  of  120  feet  next  to  the  east 
pier;  thence  to  the  inner  end  of  the  piers,  16  feet  in  the  channel  of 
wst  water;  thence  to  Sixth  Street  Bridge,  15  feet,  except  about  300 
feet  below  the  angle  above  Franklin  Street  Bridge,  where  the  avail- 
able depth  was  14.5  feet;  from  the  Sixth  Street  Bridge  to  the  first 
angle  at)ove,  14.5  feet ;  thence  to  the  second  angle,  12  feet,  and  at  the 
lower  end  of  the  upper  basin,  7  feet. 

The  commerce  benefiteid  by  the  improvement  is  purely  local  in 
character,  the  principal  business  being  in  lumber  and  salt,  which 
are  brought  from  the  northern  harbors  by  small  steam  barges  and  by 
sailing  vessels. 

The  channel  does  not  maintain  itself  and  provision  should  be  made 
for  periodical  dredging. 

The  outer  harbor. — ^Michigan  City,  being  at  the  southern  end  of  the 
lake,  is  exposed  to  northerly  storms,  especially  those  from  west  of 
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nurtli.  witli  a  clear  sweep  of  the  length  of  the  lake,  about  ■J.'iO  miles. 
As  a  result  there  arose  a  demand  for  a  harbor  of  refuge  in  this 
vicinity,  which  was  answered  in  1870  by  the  adoption  of  a  project  for 
the  creation  of  an  outer  harbor  at  this  place,  which  w^as  to  consist  of 
an  outer  basin  east  of  the  entrance  to  the  inner  harbor.  In  1882  this 
])roje<t  was  extended  to  include  the  construction  of  an  exterior  break- 
water northwest  of  the  entrance.  The  piers  and  breakwaters  covering 
(he  outer  basin  were  completed  in  1885,  and  have  a  total  length  of 
.5,171  feet  measured  on  the  harbor  face,  viz,  a  pile  pier,  1,225  feet 
long,  extending  in  a  northerly  direction  from  the  shore  and  closing 
the  basin  on  the  east:  a  crib  breakwater,  1,411  feet  long,  extending 
westward  from  the  lake  end  of  the  pile  pier  and  closing  the  basin  on 
(he  north,  and  a  crib  pier,  535  feet  long,  measured  from  the  angle 
in  the  harbor  face  or  505  feet  measured  from  the  rear  face  of  me 
breakwater,  extending  northward  from  the  west  end  of  the  crib  break- 
water. The  exterior  breakwater  contemplated  bv  the  project  of  1882 
was  to  have  a  total  length  of  2,000  feet,  but  a"  length  of  only  700 
feet  had  been  built. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  the  adoption 
of  the  project  of  a  Board  of  Engineers  as  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2899  to  2904,  in- 
clusive, and  provided  for  the  completion  of  the  work  under  the  con- 
tinuing-contract  system.  This  project  requires  the  extension  of  the 
breakwater  pier  by  600  feet,  tne  construction  of  a  new  detached 
breakwater  1,500  feet  long,  and  the  removal  of  the  present  detached 
breakwater.  The  estimated  cost  of  the  work  was  given  at  $282,150, 
but  it  is  now  found  necessary  to  increase  this  estimate  by  $30,000, 
making  the  total  estimated  cost  of  the  work  $312,150. 

Up  to  June  30,  li)05,  the  sum  of  $1,096,713.88  had  been  expended 
upon  the  original  project  and  its  subsequent  modifications.  Of 
this  amount  $758,226.34  had  been  expended  upon  the  projects  of  1870 
and  1882,  of  which  $132,665.25  was  applied  to  maintenance.  The 
total  amount  expended  upon  revised  project  to  June  30,  1905,  was 
$338,487.54,  of  which  $294,988.18  was  for  new  construction  and 
$43,499.35  for  maintenance. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2899 
to  2904,  contains  the  full  report  of  the  Board  of  Engineers  referred 
to  above,  and  a  map  showing  the  outlines  of  the  present  project  is 
opposite  page  2904  of  that  report. 

During  the  past  year  the  contract  for  repairing  the  west  entrance 

f)ier  between  stations  16+20  and  21-|-58  and  the  east  entrance  pier 
)etween  stations  6-|-70  and  14+05  and  for  closing  the  entrance  to  the 
outer  basin  was  completed  in  November,  1904. 

The  district  officer  reports  that  to  complete  the  approved  project 
will  require  the  further  appropriation  of  $30,000,  to  be  used  in  con- 
stucting  200  linear  feet  of  detached  breakwater. 

The  money  on  hand,  $53,184.39,  will  be  expended  in  continuing  the 
improvement,  maintenance,  and  contingencies. 


Digitized  by 


Google 


55<>  UKl'OKT    ofc-    THK    (^HIKF    OF    KNdlNKKIlS,   V.   S.    ARMY. 

L'lilruiiri-x  iitiil  ii)'uniinfs. 


Calendar  year.  jlTiimber.;     2^' 


I 

ii«« I         asa  i     1T5.U 

i«M ass       2».a 

,  I 

Freight  onrrled,  calendar  year — 

Tons. 

1903 117,3a 

1004 69,  8S1 

Note.- -No  record  !b  kept  of  traffic  lietween  MichlKan  City.  Ind.,  and  ChloiiKO.    III. 

July  1,  IfXH,  tmltiiic-e  unexi)en(le<l ^1,8G9.79 

Amount  appropriated  by  river  and  harbor  act  approve<l  March  3, 1905.      43.  OOO.  00 

106.  889.  78 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement .» $22,173.03 

For  maintenance  of  Improvement 031,512.36 

33.  68!?.  39 

July  1,  1905,  balance  unexpended 33.1*4.39 

July  1,  1905,  outstanding  liabilities 147.20 

July  1,  1905,  balance  available 33.  (W7.  W 

.July  1,  1905,  amount  covered  by  uncompleted  contracts 4,nOO.O(t 

(See  Appendix  M  M  1.) 

2.  St.  Joseph  Harbor  and  River.,  Michigan. — These  were  formerly 
carried  as  separate  works,  but  are  now  combined  in  consequence  of  a 
provision  in  the  river  and  harbor  act  of  June  13,  1902. 

(a)  St.  Joseph  Harbor. — ^This  harbor  is  formed  by  the  junction  of 
the  St.  Joseph  and  Pawpaw  rivers  and  extends  along  the  city  front 
of  St.  Joseph  and  in  its  original  condition  had  a  natural  widtH  of  80(» 
fetit,  which  has  been  reduced  to  300  feet  by  wharves  built  upon  the 
approved  harbor  lines.    It  has  l)een  under  improvement  by  the  \laited 
States  since  1836,  previous  to  which  time  there  was  a  narrow  and 
crooked  channel  with  depths  which  varied  from  3  to  7  feet.    The 
original  project  of  1836  is  not  clearly  known.    Up  to  1866  there  were 
built  1,100  reet  of  north  pier  and  212  feet  of  south  pier,  which  pro- 
tected a  cut  through  the  narrow  tongue  of  land  to  the  north  of  the  old 
river  mouth,  the  width  between  the  piers  being  240  feet,  which  became 
257  feet  through  subsequent  repairs.     In  all  $162,113  was  expended 
upon  this  work.     In   1866  the  first  definitely  known  project  was 
adopted,  and  this  proposed  the  extension  of  the  south  pier  200  feet  for 
the  purpose  of  facilitating  the  creation  of  a  direct  channel  of  16  feet 
depth  through  the  bar  at  the  entrance.    The  project  of  18(56  was  modi- 
fied in  1874,  1875, 1880,  and  1892,  the  changes  having  reference  prin- 
cipally to  the  length  and  direction  of  the  two  piers.    The  Benton  Har- 
bor Cfanal,  which  is  about  1  mile  long  and  extends  from  the  upper 
part  of  the  harbor  to  the  town  of  Benton  Harbor,  was  taken  over  by 
the  United  States  for  the  purpose  of  care,  maintenance,  and  im- 
provement.   In  all  there  was  expended  upon  these  various  projects 
$503,113.23. 

<»$94.'}.75  account  dredge. 
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llie  river  and  harbor  act  of  March  3,  1899,  adopted  the  present 
project,  which  is  printed  in  the  Annual  Report  for  1898,  pages  2496- 
2498.  This  project  provides  for  an  entrance  channel  18  feet  deep  and 
for  an  interior  channel  18  feet  deep  and  150  feet  wide  along  the  city 
front  of  St.  Joseph,  while  the  Benton  Harlwr  Canal  and  the  turning 
basin  at  the  mouth  of  the  St.  Joseph  River  are  to  he  dredged  to  W 
feet.  The  north  pier  is  to  be  extended  1,000  feet,  and  the  south  pier, 
upon  a  line  parallel  with  the  north  pier,  1,800  feet.  The  width  between 
will  be  330  feet  at  the  entrance,  narrowing  to  257  feet  inside.  The 
estimated  cost  of  completion  of  the  existing  project  was  given  in  the 
tibove  report  at  $380,000.  Up  to  June  30.  1905.  there  had  been 
expended  upon  the  existing  project  $347,605.47,  of  which  $44,527.06 
was  applied  to  maintenance.  Operations  since  June  25,  1900,  have 
been  in  progre.ss  for  the  purpose  of  completing  all  the  work  contem- 
j)lated.  As  a  result  of  the  above  exjjenditiires  1.000  feet  has  l)een 
added  to  the  north  pier  and  1,800  feet  to  the  south  ])ier,  and  in  No- 
vember, 1901,  the  proposed  dredging  had  l)een  completed  so  far  as 
practicable.  Deterioration  in  the  dredged  channels  has  sim-e  taken 
place.  The  bar  just  beyond  the  ends  of  the  piers  still  persists  and 
limits  the  maximum  through  draft  to  16.6  feet.  To  complete  the 
existing  project  the  dredging  through  this  bar  still  remains  to  be  done, 
and  annual  dredging  will  be  required. 

The  north  pier  and  revetment  measure  2.854  feet,  2.183.5  feet  being 
crib  work  and  670.5  feet  pile  work.  At  the  east  end  a  wing  165  feet 
long  connects  it  with  the  dock  of  the  United  States  light-honse  dejMrt. 
The  south  pier  is  2,623  feet  long,  1,800  feet  being  crib  work  and  820 
feet  pile  work.  These  structures  are  in  excellent  condition  except  the 
165  feet  of  wing  at  east  end  of  north  pier. 

Dredging  for  the  maintenance  of  the  usual  channel  depths,  which 
was  in  progress  at  the  beginning  of  the  fiscal  year,  under  contract 
was  continued  until  July.  31,  1904,  and  35,170  oibic  vards  was 
removed  during  this  period  from  the  channels  through  bar  at  the 
entrance  and  within  the  harbor. 

Soundings  of  May  16-20,  1905,  showed  the  following  available 
depths:  Outside  of  the  entrance,  19.1  feet  on  line  of  north  pier,  16 
feet  200  feet  south  of  that  line,  and  19.5  feet  on  line  of  south  pier. 
Between  the  piers,  at  the  outer  end,  18  feet  for  a  width  of  130  feet 
next  to  the  north  pier  and  16.1  feet  in  the  middle  of  channel ;  thence 
to  the  angle,  18  feet  for  a  width  of  100  feet  in  the  north  half  of  the 
channel  and  the  same  width  and  depth  next  to  the  south  pier  from  the 
angle  to  the  railroad  bridge;  at  the  upper  end  of  the  bridge,  17.2 
feet ;  thence  to  the  mouth  of  the  Benton  Harbor  Canal,  18  feet  for  a 
width  of  60  feet,  and  in  the  Benton  Harbor  Canal,  18  feet  for  a  width 
of  40  feet  throughout,  except  a  length  of  about  400  feet  near  the 
upper  end,  where  the  depth  in  center  of  channel  was  16.6  feet. 

The  soundings  show  considerable  shoaling  of  the  channels  since  the 

Seneral  dredging  operations  in  1901.  The  accretions  causing  this 
eterioration  are  due  to  sand  brought  down  by  the  St.  Joseph  and 
Pawpaw  rivers  during  floods,  and,  as  this  is  a  matter  of  annual  recur- 
rence, dredging  for  the  restoration  of  the  channel  may  be  expected  to 
be  required  from  year  to  year.  The  cost  of  this  dredging  is  estimated 
at  $10,000  per  year,  or  for  two  years,  $20,000.  The  estimate  for  St. 
Joseph  River  is  $750,  making  an  aggregate  estimate  of  $20,750. 
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The  principal  traflSc  benefited  by  this  improvement  is  the  fruit 
traffic  and  the  carrying  of  passengers,  includmg  excui-sionists  to  the 
summer  resorts  in  this  vicinity.  Both  classes  or  traffic  show  continu- 
ous growth.  The  entire  traffic  is  served  by  a  single  line  of  .steamers, 
which,  however,  during  the  summer,  runs  from  two  to  four  boats 
daily,  some  of  these  being  of  verv  great  size. 

House  Document  No.  307,  fifty-fifth  CJongress,  second  session, 
reproduces  a  map  accompanying  the  present  revised  project,  which  is 
not  republished  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1898. 

(6)  St.  Joseph  River. — This  is  a  crooked  stream,  obstructed  by 
numerous  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth  at  St.  Joseph  to 
Berrien  Springs,  a  distance  of  about  25  miles  by  river.  The  improve- 
ment of  this  section  to.make  a  low-water  channel  3  feet  deep  has  been 
in  progress  since  1889,  and  consists  in  removing  snags  and  logs  and 
closing  secondary  channels,  or  concentrating  the  flow  at  other  critical 
points  by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  t«  June  30,  1905,  was  $5,949.51,  of  which 
$4,555.49  was  for  construction  and  $1,394.02  for  maintenance,  as  a 
result  of  which  many  of  the  worst  places  of  the  stream  had  been 
improved  to  the  required  extent. 

Operations  on  the  St.  Joseph  River  during  the  fiscal  year  comprised 
a  small  amount  of  wing  dam  construction,  the  removal  of  overhanging 
trees  and  snags  by  a  force  of  hired  laborers  at  a  total  cast  of  $449.51, 
given  more  in  detail  in  the  report  of  the  district  officer. 

The  average  annual  expenditure  has  been  $500.  Experience  shows 
that  this  is  too  little  to  accomplish  all  that  is  desired. 

The  traffic  benefited  by  this  improvement  is  a  limited  one,  three 
small  steamers  being  employed  to  carry  passengers  (almost  exclu- 
sively summer  tourists)  and  a  small  quantity  of  freight,  which  is 
principally  fruit. 

The  money  ou  hand  will  be  expended  in  maintenance  and  contin- 
gencies. 

Eiiiraiicm  and  clcaraiivvs. 

Culendar  year  -  iNumber.     J!^' 

1»» -.1       1,43(1  I      783,349 

1»04 1,289        658,288 

Freight  carrl«l,  calendar  year-  Tons. 

100a__.    127,872 

1904 07.0:t« 

.;uly  ].  liKM,  balance  unexi)endeU $34,388.77 

.\iuount  appropriated  by  river  and  harbor  act  approvetl  March  3, 1905-     15, 000. 00 

49, 388.  77 
.rune  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $15,350.37 

For  maintenance  of  Improvement 10, 117.  26 

«•  25, 467. 63 

.Tuly  1,  1005,  balance  unexpended 23,921.14 

(Set>  Apjwndix  M  M  2.) 

o  Includes  f  7,14&40  for  dre<lge. 
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3.  South  Haven  Harbor,  Michigan. — This  harbor  is  situated  at  the 
mouth  of  Black  River.  Improvements  were  b^un  in  1867,  at  which 
time  there  existed  a  channel  7  feet  deep  and  85  reet  wide  between  slab 
piers.  These  piers  had  been  built  by  residents  of  the  vicinity,  at  a 
cost  of  about  $18,000.  The  banks  of  the  river  for  500  feet  on  each  side 
had  a  rough  protection  of  close  piling. 

The  project  of  1866,  as  modified  in  1869,  1872,  and  1888,  provided 
for  constructing  parallel  i)iers  and  revetments  175  feet  apart  at  the 
mouth  of  Black  River,  with  the  object  of  procuring  a  channel  12  feet 
deep,  and  extending  the  navigable  channel  one-half  mile  up  Black 
River  to  the  highway  bridge  by  dredging. 

The  act  approved  March  3,  1905,  adopted  the  project,  as  per  House 
Document  No.  119,  Fifty-eighth  Congress,  second  ses.sion,  and  pro- 
vides that  none  of  the  $50,000  appropriated  for  the  improvement 
shall  be  used,  except  for  maintenance  of  existing  channels,  until 
proper  dock  lines  shall  have  been  established  and  suitable  bulkheads 
shall  have  been  built  along  these  lines  by  the  city  of  South  Haven  or 
by  the  riparian  owners,  and  the  property  lying  on  the  channel  side  of 
these  dock  lines  shall  have  been  deeded  to  the  United  States  free  of 
cost. 

The  present  project  for  this  improvement  comprehends  the  extension 
and  repairs  of  piers  and  dredging  for  a  width  of  120  feet  between  the 
piers  and  90  feet  above  them,  to  give  a  depth  of  16  feet  at  a  stage  of — 2 
leet,  at  a  cost  of  $279,370.  As  yet  the  neces.sary  action  by  the  city  of 
South  Haven  or  by  riparian  owners,  as  provided  in  the  above  act,  has 
not  been  taken.  Consequently  operations  are  limited  to  maintenance 
of  existing  channels. 

A  contract  made  for  dredging  harbors  on  the  east  shore  of  Lake 
Michigan  included  22,148  yards  at  South  Haven  Harbor,  and  opera- 
tions were  completed  June  21,  1905,  leaving  the  channels  in  very  fair 
condition  under  the  old  project,  which  must  be  regarded  as  governing 
until  the  conditions  pertaining  to  the  new  project  are  complied  with. 

The  total  expenditure  to  June  30,  1905,  was  $323,187.60,  of  which 
$187,232.83  was  expended  for  construction  and  $135,954.77  for  main- 
tenance. 

As  is  the  case  with  most  of  the  harbors  in  this  vicinity,  the  principal 
traflBc  of  South  Haven  depends  upon  the  fruit  crops  and  the  summer 
resort  and  excursion  travel  from  Chicago.  The  business  of  the  harbor 
has  been  increasing  rapidly. 

The  money  on  hand  will  be  expended  on  maintenance  and  contin- 
gencies until  the  conditions  allowmg  the  continuance  of  improvement 
are  complied  with,  and  as  appropriated  will  be  applied  in  like  manner. 

Entrances  and  clearances. 


Calendar  year—  Number. 


1908 ,  AM 

19M 1,123 


Ton- 


621, SBD 
758,872 


Freigbt  carried,  calendar  year —  Tons. 

1903 76,646 

1004 . , ,198,804 

Paaaengers  carried  during  season  of  1004,  205,9H1. 
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July  1.  190i.  balance  unexpended $3,660.65 

Anionnt  appropriated  by  river  and  harbor  a<-t  approved  Mareb  3, 1905.    50.  (XK).  00 

33, 669.  63 
.Tune  30,  19()5.  amount  exr>ended  during  fiscal  year,  for  maintenance 
of  improvement •7,419.78 

.lulv  I,  1905,  balance  unex|iended 46,249.87 

July  1.  1005,  outstanding  liabilltieH 126.  2(i 

July  1.  1905.  balance  available 46,123.61 

Jul.v  1.  1905.  amount  covered  by  uncompleted  contracts 382.  03 

Amount  (estimated)  required  for  completion  of  existing  project 247, 000. 00 

(See  Appendix  M  M  3.) 

,}.  Harbor  at  Saugatuck,  and  Kalamazoo  River,  Michigan. — Before 
the  work  of  improvement  was  begun  by  the  United  States,  in  1869, 
this  harlM)r.  which  is  at  the  mouth  of  the  Kalamazoo  River,  had  been 
improved  by  local  enterprise  by  the  construction  of  slab  piers  200  feet 
apart,  the  north  pier  being  500  feet  long  and  the  south  pier  1,575  feet. 
The  channel  depth  varied  from  5  to  7  feet.  The  present  project  for 
the  old  harlx)r  at  the  mouth  of  the  river  was  adopted  in  1867  and 
amended  in  1869,  1875,  and  1882.  To  June  30.  1905,  $201,849.20 
had  been  e.xpended,  of  which  $90,231.99  was  for  con.st  ruction  and 
$111,617.27  tor  maintenance.  At  present  there  is  a  north  pier  715 
feet  long,  which  is  entirely  unserviceable ;  separated  from  the  pier  by 
fl  long  stretch  of  unprotected  bank  there  is  a  north  revetment,  partly 
destroyed  and  partly  covered  by  sand.  The  south  pier  is  3,863  feet 
long  and  is  practically  ruined.  Frequent  dredging  has  been  required 
for  maintenance  of  an  8-foot  channel,  which  rapidly  deteriorates. 
Appropriations  since  1882  have  been  too  small  to  keep  the  piers  in 
proper  repair. 

The  existing  project  for  the  new  harbor  was  adopted  by  the  river 
and  harlwr  act  of  June  3,  1896.  It  provides  for  creating  a  channel  of 
12  feet  depth  and  navigable  width  by  dredging  the  river  for  a  dis- 
tance of  1^'  miles  Iwlow  Saugatuck,  and  thence  making  a  new  cut  from 
the  river  to  the  lake,  entering  the  latter  about  3,700  feet  below 
the  present  mouth  at  the  Saugatuck  piei-s.  The  original  estimate  for 
the  work  was  $150,000,  but  authority  was  granted  on  Mav  31,  1900,  to 
increa.se  this  to  $250,000.  To  Jime  30,  1905,  $67,672.*40  had  been 
expended. 

A  contract  was  made  July  15, 1903,  for  pier  construction  at  the  new 
harbor.  To  determine  the  exact  location  for  the  piers,  a  survey  was 
made  August  18  to  September  5,  1903,  and  in  January,  1904,  the 
limits  of  the  land  to  be  acquired  for  the  new  harbor  entrance  were 
fixed  bv  metes  and  bounds.  The  land  was  deeded  to  the  United  States 
February  15, 1904. 

Dredging  operations  were  carried  on  at  the  old  harbor  entrance 
during  the  latter  part  of  June,  1905,  under  contract.  Owing  to 
unusual  sand  accretions  having  formed  at  the  old  entrance  in  the 
early  spring  of  1904,  it  became  iieces.sary  to  change  the  direction  of 
the  approach  in  laying  out  the  dredging,  so  as  to  avoid  the  deepest 
part  of  the  bar  outside  and  keep  the  amount  of  work  within  the 
available  funds.     The  channel  outside  was  given  a  course  in  the 

o  Includes  |943.74  for  dredge. 
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exact  direction  of  the  light-house,  and  as  it  passes  close  to  the  end 
of  the  south  pier  its  direction  is  somewhat  southward  of  the  usual 
one.  The  ordinary  depth  of  12  feet  outside  and  8  feet  within  the 
piers  will  be  restored  in  the  narrow  channels  that  have  heretofore 
been  provided  when  the  work  now  approaching  completion  has  been 
finished. 

Operations  on  the  pier  construction  at  the  new  entrance  were  com- 
menced in  April,  1904,  and  have  been  in  progress  to  date. 

After  due  advertisement,  bids  were  opened  and  a  contract  entered 
into  with  the  lowest  bidder  for  excavating  the  new  channel  from 
Kalamazoo  River  to  Lake  Michigan,  under  date  of  June  16,  1905. 
Operations  under  this  head  are  to  be  commenced  early  in  July. 

The  time  limit  on  the  contract  for  pier  construction  was  waived  by 
reason  of  the  failure  of  the  contractors  to  complete  the  work  by  De- 
cember 31,  1904,  and,  owing  probably  to  its  incomplete  condition,  the 
portion  that  had  b«en  partly  finished  suffered  considerable  injury 
during  the  fall  and  winter  storms.  Under  the  specifications  the  en- 
tire work  must  be  left  in  a  state  of  completion,  but  as  the  same  storms 
that  breached  the  work  caused  considerable  erosion  of  the  bottom  at 
the  gap  and  around  the  south  pierhead,  which  stood  alone,  in  re- 
placing the  sheet  piles  carried  away  and  in  driving  new  sheet  piles 
inside  the  south  pierhead,  it  was  deemed  advisable  to  substitute  piles 
26  feet  long  for  the  23-foot  piles  of  the  specifications,  which  change 
has  been  provided  for  under  supplementary  contract.  Operations  are 
progressing  fairly  well,  but  will  require  the  season  of  1905  for  com- 
pletion. 

The  harbor  is  near  a  very  prosperous  fruit  region,  and  the  fruit 
traffic  has  been  its  principal  source  of  business.  Saugatuck  is  but  8 
miles  south  of  Holland,  with  which  it  is  now  connected  by  a  trolley 
road,  and  about  17  miles  north  of  South  Haven.  Holland  and  South 
Haven  both  command  other  sources  of  business  than  the  fruit  traffic 
alone,  and  bid  fair  to  increase  in  importance  through  the  fact  that 
thCT  are  termini  of  important  railroad  lines. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2741-2743,  and  House  Document  No.  192,  Fifty-fourth  Congress,  first 
session,  contain  in  full  the  report  pertaining  to  the  adopted  project 
for  the  proposed  change  in  the  location  of  this  harbor.  The  House 
document  contains  also  a  map  of  the  locality. 

The  money  on  hand  will  be  expended  in  continuing  improvement, 
maintenance,  and  contingencies. 

Entrances  and  clearance*. 


Calendar  year— 

Number. 

tour 
naKe. 

uoe                            .       .                     

912 

<)1,98B 

IBM ; 

66,7aO 

Freight  carried,  calendar  year — 

Tona. 
12,  B91 

1904 

10,  668 

KNQ  1905  M 36 
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July  1,  1904,  balance  unexpended $103,032.93 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    75, 000.  00 

178, 032. 93 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement «$46,720. 45 

For  maintenance  of  improvement 8,  595. 14 

55,315.59 

July  1,  1905,  balance  unexpended 122,717.34 

July  1,  1905,  outstanding  liabilities 154.67 

July  1,  1905,  balance  available 122.502.67 

July  1,  1906,  amount  covered  by  uncompleted  contracts 85, 124.09 

Amount  (estimated)  required  for  completion  of  existing  project 75,000.00 

(See  Appendix  M  M  4.) 

6.  Holland  {Black  Lake)  Harbor,  Michigan. — ^When  improvement 
was  begun,  in  August,  1867,  by  the  United  States  there  exist«d  a  nar- 
row channel  5^  feet  deep  between  piers  built  of  brush  and  of  irregular 
cribs.  These  had  been  constructed  by  the  harbor  commissioners  of 
the  adjoining  town  of  Holland. 

A  project  was  adopted  in  1867  and  amended  in  1873, 1879, 1884,  and 
1892.  From  1867  to  1880  there  were  built  by  the  United  States 
piers  and  revetments  aggregating  J,854  feet  on  the  north  side  and 
1,691  feet  on  the  south  side.  Since  the  latter  date  there  have  been 
no  additions  to  these  structures,  which  were  designed  to  create  a  12- 
foot  channel  varying  in  width  from  160  feet  inside  to  213  feet  outside, 
except,  in  1889,  a  length  of  160  feet  of  pile  pier  on  the  south  side, 
designed  to  close  a  gap  in  the  existing  structure.  Upon  this  project 
there  was  expended  up  to  March  3,  1899,  $304,217.30,  of  which  $127,- 
597.50  was  for  maintenance.  Repairs  made  during  recent  years  have 
diminished  the  width  inside  to  148  feet. 

A  revised  project  was  adopted  in  the  river  and  harbor  act  of  March 
3,  1899,  and  provided  for  securing  a  channel  16  feet  deep,  protected 
by  piers  and  revetments  148  feet  to  250  feet  apart,  the  estimated  cost 
of  completion  being  $240,000.  From  March  3,  1899,  the  date  of 
adoption  of  this  project,  to  June  30,  1905,  there  was  expended 
$109, 284.56,  of  which  $54,827.46  was  for  maintenance. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $65,000 
and  authorized  continuing  contracts  for  $110,000  additional,  with  a 
proviso  that  the  United  States  engineer  in  charge  may,  subject  to  the 
approval  of  the  Qiief  of  Engineers,  modify  the  existing  project  by 
the  widening  of  the  harbor  entrance. 

A  drawing  and  description  of  the  plan  adopted  to  carry  this  pro- 
viso into  effect  may  be  found  in  the  report  of  the  district  officer.  It  is 
expected  that  the  work  of  construction  will  soon  be  placed  under  con- 
tract, with  a  view  to  completion  as  funds  are  from  time  to  time 
appropriated. 

Operations  for  the  maintenance  of  the  u.sual  depths  were  carried  on 
under  contract,  work  having  commenced  May  22  and  having  been 
completed  June  13,  1905,  with  the  removal  of  22,992  cubic  yards. 
The  following  depths  resulted  from  the  above  operations:  A  depth 
of  18  feet  for  a  width  of  180  feet  across  the  outlying  bar,  a  depth  of 
17  feet  for  a  width  of  120  feet  between  the  outer  300  feet  of  piers,  and 
a  depth  of  15  feet  farther  inside. 

<>  Includes  |4,800  for  dredge. 
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This  harbor  is  relatively  an  important  one,  being  the  terminus  of 
one  of  the  lines  of  the  Pere  Marc[uette  Railroad  Company  and  of  the 
Grand  Rapids,  Holland  and  Chicago  Electric  Railway,  which  here 
connect  with  two  lines  of  steamers,  which,  during  the  season  of 
navigation  and  when  the  condition  of  the  harbor  permits,  run  regu- 
larly to  Chicago  and  Milwaukee.  The  passenger  business  is  spe- 
cially important^  but  there  is  also 'profitable  freight  traffic,  espe- 
cially during  the  fruit  season.  The  narbor  justifies  early  improve- 
ment in  accordance  with  the  requirements  of  the  existing  project. 

The  report  upon  which  the  present  project  is  based  is  published  in 
full  in  the  Annual  Report  of  the  Chief  or  Engineers  for  1897,  pages 
2960,  2951. 

The  money  on  hand  and  to  be  appropriated  will  l)e  expended  on 
continuing  improvement,  maintenance,  and  contingencies. 

Entrances  and  clearanccn. 


CHlendiu:  year— 

Ktunber. 

Ton- 
nage. 

1908 

678 
622 

789,886 
745,238 

19M 

Freight  carried,  calendar  year —  "   Tons. 

190.1 16,430 

1901 21,450 

July  1,  1904,  balance  unexpended $35,206.2.3 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     65, 000. 00 


100, 2C(i.  23 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement «fl7, 140.00 

For  maintenance  ot  Improvement 11, 213. 97 

28,353.97 


July  1,  1905,  balance  unexpended 71,912.20 

July  1,  1005,  outstanding  liabilities 52.33 


July  1,  1905,  balance  available 71,8i}9.a"? 


July  1,  1905,  amount  covered  by  uncompleted  contracts .S96.  62 

Amount  (estimated)  recjuired  for  completion  of  existing  project 128, 296. 69 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  19a5 110,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  M  M  5.) 

6.  Grand  Baven  Harbor,  Michigan. — This  harbor  is  at  the  mouth 
cf  Grand  River,  the  largest  river  in  the  State  of  Michigan.  Before 
any  work  had  been  done  the  natural  depth  at  the  mouth  of  the  river 
varied  from  9  to  12  feet,  with  greater  depths  in  the  inner  reaches. 

In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and 
also  revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the 

"For  dredge. 
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north  side  of  the  river.  In  1866,  when  work  by  the  United  States  was 
begun,  the  pile  pier  had  been  partly  destroyed  by  fire  and  by  stormsL' 
The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866,  and  amended  in  1868,  188CL 
1890,  and  1892.  It  provides  for  the  construction  of  parallel  piers  and 
revetments  400  feet  apart,  with  the  object  of  creating  an  entrance- 
channel  18  feet  deep.  Estimated  cost  was  $804,366.15.  The  amend- 
ments to  the  original  project  did  not  materially  change  its  original 
purpose,  the  changes  being  principally  in  the  proposed  length  of  the 
piers  and  revetments. 

To  June  30,  1905,  there  had  been  expended  upon  the  existing  proj- 
ect the  sum  of  $831,068.37,  of  which  $642,976.82  was  for  construction 
and  $288,091.55  for  maintenance. 

The  district  officer  is  of  the  opinion  that  the  project  can  be  com- 
pleted for  less  than  the  original  estimate. 

The  result  of  the  above  expenditure  was  the  construction  and  main- 
tenance of  3j538  linear  feet  of  north  pier  and  5,774  linear  feet  of 
south  pier,  with  a  channel  of  variable  depth  between  them  maintained 
by  occasional  dredging. 

The  extraordinary  rreshet  in  Grand  River,  March,  1904,  caused  an 
lumsual  amount  of  sand  movement  in  the  river  and  accretions  at  its 
mouth;  the  revetments  were  injured,  too,  by  reason  of  the  high  water 
undermining  them  and  destroying  portions  of  them.  It  was  found 
that  180,000  cubic  yards  of  sand  had  accumulated  in  a  bar  at  the 
mouth  of  the  river  and  between  the  piers,  that  135  feet  of  the  north 
revetment  was  injured  and  50  feet  actually  carried  away,  and  that 
1,600  feet  of  the  south  revetment  had  become  undermined  so  that 
1,200  feet  thereof  would  require  repairs  by  filling  and  riprapping  and 
400  feet  would  require  reconstruction. 

On  representation  of  the  condition  of  the  harbor  allotments  aggre- 
gating $10,000  and  $40,000  were  made  from  the  emergency  appropria- 
tions of  June  13, 1902,  and  April  28,  1904,  respectively,  and  informal 
contracts  were  authorized  and  made  with  the  lowest  bidders,  after 
soliciting  bids  by  circular  letters,  for  the  removal  of  100,000  cubic 
yards  from  the  bar.  May  13,  1904,  and  for  the  reconstruction  of  400 
linear  feet  of  the  .south  pier,  August  17,  1904.     Dredging  was  com- 
menced May  13  and  completed  July  18,  1904,  with  tne  removal  of 
100,000  cubic  yards,  at  a  cost  of  $16,900.    The  reconstruction  of  the 
south  pier  was  commenced  August  15  and  completed  December  31, 
1904,  at  a  cost  of  $32,082.51.    Owing  to  limited  funds,  the  entrance 
was  left  obstructed  on  the  line  of  the  north  mer  and  to  near  mid- 
channel  by  a  bar  having  only  13.5  feet  depth.    The  work  on  the  south 
pier  was  necessarily  pressed  to  completion  without  allowing  the  usual 
time  for  settlement  of  the  foundation  before  sinking  the  cribs,  and, 
though  finished  in  apparently  good  condition,  showed  Rome  settle- 
ment, which  has  since  caused  the  channel  face  at  about  mid-length 
to  subside  as  much  as  3  feet,  that  becomes  less  toward  the  ends.    As 
this  structure  is  opposite  a  place  of  extreme  scour  by  the  river,  where 
depths  of  41  feet  exist,  and  as  subsidence  has  apparently  ceased,  it 
.seems  quite  likely  that  the  foundation  has  reached  such  depths  that 
no  further  settlement  will  occur  and  that  repairs  by  leveling  up  the 
superstructure  will  meet  the  requirements. 

The  restricted  channel  at  the  entrance  became  further  shoaled  up 
duDBg  the  fall  and  winter,  so  that  a  further  sum  of  $10,000,  making 
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Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  through  these  bars,  with  a  depth  of 
al»ut'4  feet.  >>o  further  work  was  done  until  1896,  but  even  then,  at 
the  expiration  of  over  ten  years,  traces  of  the  dredged  cuts  were  still 
apparent. 

The  former  project,  upon  which  work  was  begun  in  May,  1897,  was 
adopted  by  the  river  and  harbor  act  of  June  3, 1896,  and  is  based  upon 
a  report  upon  examination  and  survey  reprinted  in  Report  of  the 
Chief  of  Engineers  for  1892,  pages  2369  to  2395.  The  project  con- 
templated dredging  a  channel  a  distance  of  38  miles,  from  Grand 
Haven  to  Grand  Rapids,  with  a  depth  of  10  feet  and  a  width  of  100 
feet.  The  project  also  proposes  the  use  of  contraction  works  wherever 
necessary  to  increase  the  effect  of  the  dredging  or  to  render  it  more 
permanent. 

The  original  estimated  cost  of  project  adopted  in  1896  was  $670,600 ; 
but  the  project  may  be  said  to  have  been  modified  by  act  of  June  13, 
1902,  and  the  cost  increased  to  not  less  than  $774,000. 

The  act  of  March  3,  1905,  appropriated  $100,000  for  this  improve- 
ment and  modified  the  former  project  by  adopting  the  report  sub- 
mitted in  House  Document  No.  216,  Fifty -'eighth  Congress,  second 
session,  and  by  providing  that  no  portion  of  the  money  appropriated 
shall  be  used  in  providing  a  turning  basin  in  the  city  of  Grand 
Rapids. 

The  report  referred  to  above  recommends,  on  pages  4  and  6,  that  a 
channel  of  6  feet  depth  and  100  feet  width  be  adopted  for  the  improve- 
ment. The  estimate  in  the  report  for  a  6-foot  channel  100  feet  wide 
from  Fulton  street,  in  Grand  Rapids,  to  Grand  Haven,  Mich.,  pre- 
pared from  data  furnished  by  the  district  officer,  is  $430,000,  including 
available  plant  and  funds. 

To  June  30,  1905,  the  sum  of  $274,756.60  had  been  expended  in 
dredging  1,191,743  cubic  yards  of  sand,  clay,  cobblestones,  etc.,  in 
builoing  121,943  linear  feet  of  training  walls,  and  in  the  purchase  and 
maintenance  of  plants  This  sum  includes  $13,427.45  expended  for 
maintenance  of  contraction  works. 

The  dredging  of  a  channel  6  feet  deep  and  100  feet  wide  above 
Wealthy  avenue,  and  as  far  up  as  Fulton  Street  Bridge,  is  soon  to  be 
imdertaken. 

Operations  during  the  fiscal  year  have  been  the  deepening  of  the 
channels  through  some  of  the  worst  shoals  between  Wealthy  avenue. 
Grand  Rapids,  and  the  mouth  of  Bass  River,  23  miles  below,  by  the 
Government  plant,  the  construction  and  repairs  of  contraction  works, 
as  required,  and  the  usual  survey  work. 

The  available  depths  a  year  ago  at  extreme  low  water  over  the 
shoalest  crossings  varied  from  3  to  5  feet,  there  being  14  crossings 
with  less  than  5  feet,  and  from  Bass  River  to  Grand  Haven  no  depui 
of  less  than  5  feet  existed.  At  the  present  time  the  available  depths 
at  extreme  low  water  between  Grand  Haven  and  Grand  Rapids  may 
be  stated  as  follows :  Six  feet  for  27.3  miles,  5  to  6  feet  for  8.86  miles, 
and  3.1  to  5  feet  for  3.34  miles.  The  contraction  works  are  in  fairly 
good  condition. 

The  project  is  naturally  one  of  constant  repair  and  maintenance. 
High  water  ordinarily  occurs  in  the  early  spring,  and  is  from  12  to  18 
feet  above  low  water  in  the  neighborhood  of  Grand  Rapids.  In  the 
lower  part  of  the  river  the  difference  between  the  high  and  low  stages 


Digitized  by 


Google 


BTVEB  AND  HABBOB  IMPBOVEMBNTB.  567 

becomes  less,  and  at  the  mouth  it  is  inconsiderable.  The  commerce 
involved  is  purely  prospective,  and  it  is  probable  that  but  little  benefit 
will  be  derived  from  the  improvement  until  it  is  practically  completed. 
It  is  expected  to  expend  the  money  on  hand  in  continuing  improve- 
ment and  in  maintenance. 

Freight  carried,  calendar  year —  Ton«. 

1903 83, 332 

1904  -. 78, 291 

July  1,  1904,  balance  unexpended $39,013.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000.  00 
Deposited  September  30  and  December  19 .• 83.  65 

139, 896. 95 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement <>$3G,  944.  27 

For  maintenance  of  Improvement 2,425.63 

39,369.90 

July  1,  1905,  balance  unexpended 100,327.05 

July  1.  1905,  outstanding  liabilities .%  739.  72 

July  ],  1905,  balance  available 96,587.33 

Amount  (estimated)  required  for  completion  of  existing  project 227,000.00 

(See  Appendix  M  M  7.) 

8.  Muskegon  Harbor,  Michigan. — This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  largest  in  Michigan,  which  before  emptying 
into  Lake  Michigan  expands  into  Muskegon  Lake.  The  channel 
between  the  lakes  in  1867,  before  operation's  were  begun  by  the 
United  States,  was  3,000  feet  long  and  about  12  feet  deep,  e-xcept  at 
the  entrance,  where  the  depth  was  11  feet,  and  the  channel  fluctuating. 
By  private  enterprise  the  entrance  had  been  protected  by  converging 
slab  piers. 

The  present  project  was  adopted  in  1866  and  amended  in  1869, 
1873,  1881,  1884,  1890,  1892,  and  1902.  In  its  final  form  it  provides 
for  a  through  channel  20  feet  deep  and  300  feet  wide,  protected  b^ 
piers  and  revetments.  Estimated  cost  of  completion  or  revised  proj- 
ect of  1902,  $380,000.  The  various  changes  in  the  original  project  did 
not  modify  it  e-ssentially.  They  refer  merely  to  the  depth  of  the 
channel  and  to  the  width,  length,  and  direction  of  the  piers. 

To  June  30, 1902,  there  was  expended  upon  former  modifications  of 
the  project  the  sum  of  $526,293.36,  of  which  $388,218.42  was  for  con- 
'struction  and  $138,074.94  for  maintenance.  As  a  result  of  the  above 
expenditure,  therefore,  there  have  been  constructed  a  north  pier  and 
revetment  2,780  feet  long,  and  a  south  pier  and  revetment  4,402  feet 
long,  protecting  a  channel  whose  width  varies  from  308  feet  at  the 
entrance  to  167  feet  inside,  while  the  maximum  depth  which,  on  June 
30,  1905,  could  be  carried  over  the  shoalest  point  in  the  channel  was 
16  feet. 

From  July  1, 1902,  to  June  30, 1905,  there  was  expended  upon  proj- 
ect approved  June  13, 1902,  the  sum  of  $71,806.15,  of  which  $47,810.33 
was  tor  construction  and  $23,995.82  for  maintenance. 

Dredging  to  increase  the  width  and  depth  of  the  navigable  channel 
between  the  piers  at  and  outside  of  the  shore  line  was  begun  August  8 
and  completed  September  7,  1904.    There  was  then  practically  a  19- 

0  Includes  |10,000  for  dredge  Oen.  Gillespie. 
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foot  depth  for  the  full  width  of  channel  at  the  end  of  piers ;  farther 
inside  there  was  an  18- foot  depth  for  a  width  of  180  feet  next  to  south 
pier,  and  at  the  shore  line  an  18-foot  depth  for  a  120- foot  width  in  the 
middle  of  channel. 

Operations  are  soon  to  be  undertaken  by  the  U.  S.  dredge  Gen. 
GUlespie  that  will,  it  is  expected,  restore  the  channel  to  a  very  good 
condition. 

The  repairs  that  were  completed  November  28, 1903,  left  the  timber 
work  of  the  south  pier  and  the  projecting  portion  of  the  north  pier, 
with  the  exception  of  some  breaks  caused  by  colliding  vessels,  in  fair 
condition.  The  interior  portions  of  the  north  pier  and  the  revetment 
are  in  need  of  repairs,  ana  the  adopted  project  provides  for  rebuilding 
them  on  a  line  300  feet  distant  from  and  parallel  to  the  south  pier. 

An  old  store  house  of  the  Pere  Marquette  Railroad  Company,  that 
was  situated  just  outside  the  car-ferry  slip,  was  removed  during  the 
S-^ear  and  will  necessitate  repairs  to  310  linear  feet  of  the  south  revet- 
ment upon  the  site  of  which  the  building  stood.  The  district  officer 
estimates  that  this  work  will  cost  $8,525. 

In  order  to  widen  the  channel  to  300  feet,  in  rebuilding  the  inner 
portion  of  the  north  pier  and  the  north  revetment  at  that  distance 
from  the  south  pier,  the  necessary  land  north  of  the  old  pier  and 
revetment  had  to  be  acquired  by  donation  from  the  Central  Land 
Company  (Pere  Marquette  Railroad  Company).  The  necessary  pa- 
pers to  this  end  are  in  the  hands  of  the  proper  legal  officials  to  pass 
on  the  validity  of  title.  It  is  expected  that  the  work  to  be  done 
with  the  funds  in  hand  will  at  once  be  placed  under  contract  for 
completion  by  the  end  of  the  season  of  1906. 

During  the  season  of  navigation  three  lines  of  steamers  regularly 
use  this  harborj  which  is  a  terminus  of  three  important  railroad  lines. 
Their  business  is  a  substantial  one,  and  with  increased  facilities  should 
grow  considerably.  A  general  freight  and  passenger  business  is  done, 
and  in  the  summer  months  is  largely  augmented  by  the  fruit  and  the 
resort  traffic.  Muskegon  Lake  itself  is  a  magnificent  harbor,  5  miles 
long  and  about  li  mi^  wide,  with  depths  varying  from  30  to  40  feet. 
If  readily  accessible  this  would  be  an  excellent  harbor  of  refuge. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3131- 
3134,  and  House  Document  No.  104,  Fifty-sixth  Congress,  second 
session,  contain  in  full  a  report  upon  a  preliminary  examination  of 
this  harbor,  in  which  it  is  estimated  that  to  secure  a  channel  300  feet 
wide  and  20  feet  deep  will  cost  $380,000.  This  project  was  adopted 
by  the  river  and  harbor  act  of  June  13,  1902.  A  map  showing  the 
harbor  and  the  outlines  of  the  above  project  accompanies  the  docu- 
ment mentioned. 

It  is  expected  to  apply  the  money  on  hand  to  continuing  the  im- 
provement and  to  maintenance,  contingencies,  etc. 

Entrances  and  clearances. 


Calendar  year— 

Nnmber. 

Tonnage. 

una               .              
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Freight  carried,  calendar  year —  Tons. 

190S 174,  353 
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July  1,  1904,  balance  unexpended $14,030.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000.  OOf 

114,030.39 
June  30,  1906,  amount  expended  during  fiscal  year,  tor  maintenance 
of  Improvement « «  7,519.90 

July  1,  1905,  balance  unexpended 106,510.49 

July  1,  1905,  outstanding  liabilities S8.  30 

July  1,  1905,  balance  available 106,422. 19 

Amount  (estimated)  required  for  completion  of  existing  project 216,300.00 

(See  Appendix  M  M  8.) 

9.  White  Lake  and  Pentwater  harbors,  Michigan. — ^These  harbors 
were  formerly  carried  as  separate  works,  but  are  now  consolidated  in 
consequence  of  a  provision  in  the  rirer  and  harbor  act  of  June  18, 
1902. 

(a)  White  Lake  Harbor. — ^When  the  present  project  was  adopted 
the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of  the  present 
entrance,  afforded  a  channel  5  feet  deep  and  125  feet  wide  between 
slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  abandonment  of  the  old 
outlet  and  the  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  piers  and  revetments.  This  project  was  adopted  in  1866, 
amended  in  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
l)eing  $353,550.  The  various  amendments  to  the  original  project 
have  not  altered  it  materially,  as  they  relate  principally  to  the  length 
of  the  proposed  piers  and  revetments.  The  existing  project,  there- 
fore, provides  for  the  creation  and  maintenance  of  a  channel  12  feet 
deep  between  piers  and  revetments  about  184  feet  apart. 

To  June  30,  1905,  there  was  expended  upon  the  existing  project 
the  sum  of  $337,325.96,  of  which  $207,862.44  was  for  con.struction  and 
$129,463.52  for  maintenance.  This  expenditure  procured  the  con- 
struction and  maintenance  of  a  north  pier  and  revetment  1,715  feet 
long,  and  a  south  pier  and  revetment  1,953  feet  long,  the  natural 
depth  of  the  channel  between  them  being  about  10  feet.  Periodical 
dredging  is  necessary  to  secure  and  maintain  a  12-foot  channel.  Up 
to  June  30,  1905,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  point  of  the  channel  was  12.2  feet. 

Dredging  operations  for  the  temporary  restoration  of  channel 
depths  were  completed  August  19, 1904.  A  channel  60  feet  wide  and 
13  feet  deep  resulted  from  these  operations. 

Soundings  were  made  April  28  to  May  2,  1905,  showing  the  fol- 
lowing available  depths :  Outside  of  the  entrance,  17.8  feet  on  line  of 
south  pier,  decreasing  to  11.7  feet  on  line  of  north  pier.  Between 
the  piers  the  best  water  for  400  feet  at  the  outer  end  was  next  to  the 
south  pier,  with  12.3  feet;  and  thence  to  A\Tiite  Lake,  in  mid-channel, 
with  14  feet.  The  stage-  of  the  lake  at  the  time  of  sounding  was 
— 0.7  to— 1  foot. 

Dredging  was  commenced  June  26,  under  contract  dated  April  29, 
and  win  be  completed  early  in  July. 

The  harbor  is  but  10.5  miles  north  of  Muskegon.  Such  traffic  as 
there  is  hardly  exceeds  in  value  the  annual  expenditure  necessary  to 
maintain  a  reliable  12-foot  channel. 

o  Includes  f !)4.'{.74  for  dredge. 
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The  last  published  map  of  the  locality  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  pace  1982. 

(b)  Pentwater  Harbor. — Before  work  was  begun  at  this  harbor  by 
the  United  States  there  existed  an  irregrular  channel  4  feet  deep  and 
75  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  existing  project,  aaopted  in  1867  and  amended  in  1873,  1884, 
and  1892,  provides  for  widening  the  old  entrance  to  150  feet  and 
deepening  it  to  12  feet,  the  sides  oeing  protected  by  piers  and  revet- 
ments. Estimated  cost  was  $327,718.40.  The  amendments  to  the 
original  project  relate  merely  to  the  length  of  the  proposed  piers 
and  revetments  and  in  no  wise  enlarge  its  original  scope.  The  present 
project,  therefore,  provides  for  a  channel  12  feet  deep  and  about 
150  feet  wide,  protected  by  suitable  piers  and  revetments. 

To  June  30,  1905,  there  was  expended  the  sum  of  $290,928.56,  of 
which  $179,873.15  was  for  construction  and  $111,055.41  for  mainte- 
nance. The  result  was  a  channel  140  to  153  feet  wide,  whose  natural 
depth  is  from  9  to  10  feet,  protected  by  a  north  pier  and  revetment 
2,226  feet  long,  and  a  south  pier  and  revetment  1,847  feet  long. 
Periodical  dredging  is  necessary  to  secure  the  projected  depth  of  12 
feet.  The  maximum  draft  which,  on  June  30,  1905,  could  be  carried 
over  the  shoalest  point  in  the  improved  channel  was  13.5  feet. 

Dredging  operations  for  the  temporary  restoration  of  channel  depths 
at  Pentwater  Harbor  were  commenced  July  13  and  completed  August 
2,  1904.  A  channel  120  feet  wide  and  16  feet  deep  at  the  entrance, 
and  60  feet  wide  and  14  feet  deep  between  the  piers,  resulted  from 
these  operations,  the  increased  depth  having  been  secured  to  allow  for 
shoaling. 

The  condition  of  the  channel,  as  shown  by  the  soundings  made 
April  26,  1905,  was  as  follows :  Outside  there  was  12.2  feet  on  line  of 
north  pier,  15.3  feet  60  feet  south  of  that  line,  and  14.2  feet  farther 
south.  Between  the  piers  there  was  15  feet  for  a  width  of  100  feet 
next  to  the  north  pier  at  outer  end,  and  thence  to  Pentwater  Lake  13.5 
feet  in  middle  of  channel. 

A  small  amount  of  dredging  is  expected  to  be  done  soon,  under  the 
contract  dated  April  29, 1905,  to  improve  the  condition  of  the  channel 
through  the  outer  bar. 

The  commercial  importance  of  this  harbor  is  not  great,  and  for 
some  years  has  shown  a  tendency  to  diminish.  The  important  har- 
bor of  Ludington  is  only  12  miles  north  of  Pentwater. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1884,  page  1980. 

It  is  expected  to  apply  the  funds  on  hand  to  continuing  the  im- 
provement and  to  maintenance,  contingencies,  etc. 

Entrances  and  clearancea,  etc.,  for  Pentwater  Harbor. 


Calendar  year— 

Nnmber. 

Tonnage. 

19(1} 

• 

1,(168 
1,«0 

«,8M 

IJKH                                 

408, aas 

Freight  carried,  ralendar  year —  Tona. 

1903 22,  230 

1904 16, 423 


Digitized  by 


Google 


BIVEB  AND   HABBOR   IMPROVEMENTS.  571 

July  1,  1904,  balance  unexpended «„    |9,983. 18 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    20,  000. 00 

29,  983. 18 
June  30,  1905,  amount  expended  during  fiscal  year,  tor  maintenance 
of  Improvemeut 4,867.70 

July  1,  1905,  balance  unexpended 25,115.48 

July  1,  1905,  outstanding  liabilities 30.00 

July  1,  1905,  balance  available 25, 085. 48 

July  1,  1905,  amount  covered  by  uncompleted  contracts 0,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 40,100.00 

(See  Appendix  M  M  9.) 

10.  Ludinffton  Harbor,  Michigan. — This  harbor  is  the  outlet  of 
Pere  Marquette  River,  which  expands  into  Pere  Marquette  Lake 
before  emptving  into  Lake  Michigan.  In  1867,  before  improvement 
wa.s  begun  by  the  United  States,  the  outlet  from  Pere  Marquette 
Lake  to  Lake  Michigan  had  a  length  of  830  feet,  protected  by  diverg- 
ent slab  piers.    The  entering  depth  was  7  to  8  feet. 

The  present  project  was  adopted  in  1867  and  modified  in  1885, 
1889,  1890,  and  1899.  In  its  final  form,  as  adopted  by  the  river  and 
harbor  act  of  March  3, 1809,  it  provides  for  a  through  channel  183  to 
285  feet  wide  and  18  feet  deep,  protected  by  the  requisite  piers  and 
revetments.  Estimated  amount  required  to  complete  revii5ed  project 
was  $210,000.  It  can  not  be  said  that  the  modifications  of  the  original 
project  materially  changed  it  in  any  regard.  The  development  of  the 
harbor  has  been  progressive,  the  cnanges  in  the  original  project  af- 
fecting only  the  length  of  the  piers  ana  their  direction  and  the  depth 
between  them.  It  may  therefore  be  said  that  the  estimated  cost  of 
completion  of  the  present  project  is  really  the  sum  of  the  above 
amount  and  that  previously  expended,  or  $691,055.91  in  all. 

To  June  30,  1905,  the  sum  of  $607,159.20  was  expended  upon  the 
original  project  and  its  subsequent  modifications.  Of  the  above, 
$491,416.22  was  expended  for  construction  and  $115,742.98  for  main- 
tenance. As  a  result  of  the  above  expenditure  there  now  exists  a 
reasonably  reliable  18- foot  channel,  protected  by  piers  and  revetments. 
Occasional  dredging  is  necessary  to  give  the  18-foot  channel  suf- 
ficient width. 

The  contract  for  extension  of  piers  and  repairs  of  piers  and  revet- 
ments was  not  completed  on  time,  and  the  time  limit  having  been 
waived,  work  was  still  in  progress  July  1,  1904,  and  was  completed 
September  3,  1904. 

With  the  completion  of  this  contract  there  remains  an  extension 
of  300  feet  to  the  north  pier  and  200  feet  to  the  south  pier  to  carry 
out  the  provisions  of  the  adopted  project. 

Soundings  made  April  20-22,  1905,  showed  the  following  available 
depths:  Outside  there  was  18.2  feet  on  line  of  north  pier,  19.5  feet 
opposite  the  middle  of  entrance,  and  17.7  feet  on  line  of  south  pier. 
The  channel  between  the  piers  had  a  depth  of  20  feet  for  a  width  of 
120  feet  at  the  outer  end,  and  for  a  width  of  70  to  80  feet,  thence  to 
Pere  Marquette  Lake,  except  about  300  feet  from  the  east  end  of  the 
piers,  where  the  width  was  reduced  to  40  feet. 

Dredging  operations  with  the  IJ.  S.  dredge  Gen.  Gillespie  were 
commenced    June    14    and    continued    until    June    23,    wnen    the 
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channel  was  in  a  condition  to  allow  of  more  pressing  work  at  other 
harbors  being  undertaken.  There  was  20,417  cubic  yards  removed 
in  seven  and  one-half  days  actual  operations  by  this  dredge. 

This  harbor  is  one  terminus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this 
point  to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  A  line  of  passenger 
and  package  freight  steamers  owned  Iw  the  railroad  company  also 
makes  regular  sailings  to  Milwaukee.  The  business  done  by  the  car- 
ferry  lines  is  of  enormous  and  constantly  increasing  importance  in 
its  effect  upon  freight  rates  to  and  from  the  Northwest.  The  volume 
of  this  business  has  steadily  increased.  It  is  desirable  to  give  to  the 
car-ferry  service  the  same  assurance  of  regularity  of  schedule  as 
exists  in  the  case  of  the  ordinary  railroad  lines.  At  present  difficulty 
is  usually  experienced  in  the  fall  and'  winter  months,  due  to  the 
narrowing  of  the  channel  by  a  shoal  from  the  north.  The  car  ferries 
arc  large  and  unwieldy  and  require  ample  sea  room.  A  narrow  chan- 
nel is  therefore  impracticable,  and  to  insure  safety  and  re^larity  to 
the  service  dredging  should  be  done  as  late  in  the  fall  as  is  possible 
with  the  type  of  dredge  available.  With  the  United  States  seagoing 
hydraulic  dredge  available,  there  will  be  practically  no  time  when 
dredging  can  not  be  done. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2951- 
2953,  contains  in  full  the  existing  approved  project,  adopted  by  the 
river  and  harbor  act  of  March  3,  1899.  This  is  based  upon  a  report 
which,  with  a  map,  is  published  in  House  Document  No.  273,  Fifty- 
fourth  Congress,  second  session. 

It  is  expected  to  apply  the  funds  on  hand,  and  those  to  be  appro- 
priated, to  maintenance,  contingencies,  etc. 

Entrances  and  clearances. 


I 
Oilendar  year—  Number.  Tonnage. 


1008. 
19M. 


8,440 
ii,S6e 


4,721,21 
5,111,4.7 


Freight  carried,  calendar  year —  Tons. 

1003     1,  862,  858 

1904    1, 631,  741 

July  1,  1904.  balance  unexpended $87,  602.  .H2 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10. 000. 00 
Deposited  December  19,  1904 .  42 

97,  662.  74 
June  .30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $.32,847.00 

For  maintenance  of  Improvement 8, 539. 82 

041,  387. 42 


July  1,  1905,  balance  imexpended 56,275.32 

July  1,  1905,  outstanding  liabilities 823.76 

July  1,  19a">,  balance  available 55,451.56 

(See  Appendix  M  M  10.) 

11.  Manistee  Harbor,  Michigan. — In  1866",  previous  to  the  begin- 
ning of  work  by  the  United  States,  the  entrance  to  this  harbor  was 

« Includes  $17^69.36  for  dredge. 
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improved  by  slab  piers  100  feet  to  150  feet  apart,  built  by  local  enter- 
prise, a  navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  present  project  was  adopted  in  1867  and  amended  in  I871, 1873, 
1875,  1884,  1890,  and  1892,  and  provides  for  a  channel  of  navigable 
width  with  a  depth  of  15  feet,  extending  from  Lake  Michigan  to  Man- 
istee Lake,  protected  by  piers  and  revetments  at  the  entrance.  The 
various  modifications  of  the  original  project  merely  extended  its 
limits,  changed  the  proposed  length  of  the  piers  and  the  proposed 
depth  from  12  feet  to  15  feet.  Operations  have  been  progressive,  and 
no  work  under  any  of  the  projects  not  essential  to  the  project  in  its 
final  form  has  been  done. 

To  June  30,  1905,  there  had  been  expended  $122,810.38,  of  which 
$329,950.64  was  for  construction  and  $92,859.74  for  qiaintcnance. 

As  a  result  of  the  above  total  expenditure  to  June  30,  1905,  there 
had  been  built  2,906  linear  feet  of  north  and  1,450  linear  feet  of  south 
pier  and  revetment,  the  width  between  the  piers  varying  between  150 
feet  inside  and  190  feet  at  the  outer  end  or  the  south  pier,  which  is 
250  feet  shorter  than  the  north  pier.  The  work  of  extending  the 
south  pier  150  feet,  under  contract  dated  November  14, 1902,  was  not 
completed  on  time,  and  the  time  limit  having  been  waived  work  was 
in  progress  at  the  close  of  the  last  fiscal  year,  with  the  expectation  of 
early  completion.  This  contract  was  completed  August  3, 1904.  The 
piers  and  revetments  are  in  fair  condition,  but  the  portion  of  the 
north  revetment  occupied  by  the  Manistee  and  Northeastern  Railroad 
Company,  referred  to  in  the  Annual  Report  for  1899,  page  2940,  still 
remains  without  repairs,  and  a  portion  of  the  south  pier  100  feet  in 
length  is  some  twenty-three  years  old  and  requires  renewal  above 
water.  Under  contract  14,513  cubic  yards  was  dredged  from  the 
channels  September  16  to  October  4, 1904. 

The  through  channel  had  at  various  times  been  dredged  so  as  to 
afford  the  projected  depth  of  15  feet  This  channel,  however,  re- 
quires periodical  dredging.  The  maximum  draft  which  on  June  30, 
1905,  could  be  carried  through  the  improved  channel  was  15  feet. 
Soundings  made  June  12-15,  1905,  showed  a  mid-channel  depth  of 
only  15  feet. 

It  is  expected  that  dredging  this  season  will  be  done  by  the  U.  S. 
dredge  Gen.  Gillespie  and  that  the  usual  channel  widths  will  be 
restored.  •  .    .     -       . 

The  completion  of  the  existing  project  requires  100  feet  additional 
extension  to  the  south  pier,  at  an  estimated  cost  of  $12,000,  and  main- 
tenance, being  for  repaias  and  dredging,  is  estimated  at  $15,000, 
making  a  total  of  $27,000. 

The  commerce  tributary  to  this  harbor  is  derived  principally  from 
the  salt  and  lumber  industries.  The  harbor  is  also  a  regular  port  of 
call  for  one  line  of  steamers  plying  from  Chicago  to  points  upon  the 
east  shore  of  Lake  Michigan,  and  a  single  steamer  makes  stated  trips 
from  Manistee  to  Milwaukee.  There  are  three  railroads  running 
into  Manistee,  being  the  Pere  Marquette,  the  Manistee  and  Grand 
Rapids,  and  the  Manistee  and  Northeastern. 

The  last  published  map  of  this  locality  is  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1890,  opposite  page  2618. 

The  funds  on  hand  are  to  be  applied  to  maintenance. 
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Entrances  and  clearance*. 


Cslendar  y«ar—  Number. 


uoe. 

ISM. 


2,1W 

1,720 


Tonnage. 


sn.sw 

35.J,811 


Freight  carried,  calendar  year —  Tons. 

1903 570.  3«1 

1904 793,  823 

July  1,  1004,  balance  unexpended $:^.  280.  00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000.  00 
Deposit  February  11,  1905 24.87 


42,305.47 
June  30,  1005,  amount  expended  during  fiscal  year : 

For  works  of  improvement o|15, 16.5.  21 

For  maintenance  ot  Improvement 2,925.77 

18,090.98 


July  1,  1905,  balance  unexpended 24,214.49 

July  1,  1905,  outstanding  liabilities 42.00 


July  1,  1005,  balance  available 24,172.40 


Amount  (estimated)  required  for  completion  of  existing  project 12,000.00 

(See  Appendix  M  M  11.) 

1£.  Harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich. — In 
1879,  when  work  was  begun  by  the  United  States,  there  was  a  chan- 
nel 4  feet  deep  and  130  feet  wide  between  slab  piers  built  by  local 
enterprise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  356  feet  wide  and  18  feet  deep,  pro- 
tected by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and 
1899,  was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed 
its  scope,  so  that  essentially  the  project  is  to-day  as  when  originally 
adopted.  All  expenditures  made  up  to  the  present  time  have  contril)- 
uted  to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  1906,  there  had  been  expended  the  snfll  of  $364,516.63, 
of  which  $254,129.21  was  for  construction  and  $110,387.42  for  main- 
tenance. The  approved  project  is  now  completed  only  as  far  as  pier 
construction  is  concerned!  • 

Repairs  to  787  feet  of  pile  work  of  the  south  pier,  under  contract 
entered  into  April  17, 1903,  were  completed  October  7,  1904,  and  left 
the  works  in  good  condition. 

In  addition  to  the  dredging  of  the  channel  under  contract  dated 
April  23,  1903,  that  was  completed  June  20,  1904,  it  is  estimated 
that  there  is  100,000  cubic  yards  that  should  be  removed  from  between 
the  piers  to  reduce  the  high  banks,  at  a  cost  of  $17,500.  This  estimate, 
based  on  ruling  prices  for  contract  work,  would  doubtless  be  very 
much  reduced  if  it  should  be  found  that  the  United  States  dredge 
can  be  operated  advantageously  in  as  shoal  water  as  is  found  over 
and  near  the  banks. 

0  Includes  $10,000  for  dredge. 
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On  June  30,  1906,  the  maximum  draft  that  could  be  carried  from 
Lake  Michigan  to  Portage  Lake  was  18  feet. 

There  is  absolutely  no  local  commerce.  The  harbor  of  refuge 
serves  to  permit  vessels  engaged  in  the  general  lake  commerce,  if 
necessary,  to  approach  more  closely  the  east  shore  of  Lake  Michigan, 
which  in  this  vicinity  has  hitherto  been  destitute  of  harbors  readily 
available  in  foul  weather. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1974. 

July  1,  1004,  balance  unexpended $31,279.02 

June  30,  1005,  amount  exiiended  during  fiscal  year : 

For  works  of  Improvement •$10,000.00 

For  maintenance  of  Improvement 10,205.65 

26,205.05 

July  1,  1905,  balance  unexpended 4,983.37 

July  1,  1905,  outstanding  liabilities 20.50 

July  1,  1905,  balance  available 4,062.87 

(See  Appendix  M  M  12.) 

13.  Arcadia  Harbor^  Michigan. — The  act  of  March  3,  1905,  appro- 
priated $6,000  for  the  improvement  of  this  harbor  in  accordance  with 
report  submitted  in  House  Document  No.  194,  Fifty -eighth  Congress, 
second  session. 

While  a  plan  was  submitted  for  rebuilding  the  piers  at  a  cost  of 
$90,390  and  annual  maintenance  and  dredging  at  a  cost  of  $.5,200, 
the  plan  that  was  recommended  and  approved  was  for  maintenance 
of  the  present  channel  by  dredging  only,  at  a  cost  of  $3,000  annually 
for  a  period  of  five  years,  at  the  end  of  which  time  if  a  growth  oi 
the  commerce  is  manifested  such  as  to  warrant  larger  expenditures, 
the  plan  for  radical  improvement  bv  reconstruction  of  the  piers 
could  be  undertaken.  At  the  time  of  the  survey,  September,  1902, 
the  depth  was  some  12  feet,  in  a  narrow  and  rather  dimcult  channel, 
and  this  depth  would  be  considerably  reduced  during  the  usual  lower- 
ing of  the  lake  surface  in  the  months  of  October  and  April,  so  that 
only  10  feet  could  be  safely  counted  on  as  the  navigable  depth.  The 
piers  terminate  at  the  10- foot  contour. 

The  channel  was  surveyed  June  21-23,  1905,  and  the  available 
depth  between  the  j)iers  was  found  to  be  only  9  feet. 

Operations  for  increasing  this  depth  by  dredging,  under  contract, 
are  soon  to  be  commenced  and  carried  forward  to  the  practical  ex- 
haustion of  the  available  funds. 

The  number  of  tons  of  various  articles  shipped  and  rt^ceived  and  the 
entrances  and  clearances  of  vessels  during  past  years  are  shown  by 
the  following  table : 

•  For  dredge. 
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Shipmenta  to  and  from  Arcadia  Barbor. 

ARTICr.KS  SHIPPED. 


Year. 

Lamlior. 

Wood. 

Bark. 

chinery, 
rails,  etc. 

Cedar 

posts  aad 

ties. 

Mer- 
chan- 
diae. 

Total. 

1804 

Ton*. 

18,416 

10,708 

15,801 

12,354 

16,216 

18,211 

20,285 

16,678 

Totu. 
7,437 
4,888 
4,845 
6,144 
8,966 
6,870 
6,687 
4,090 

Tom. 
1,385 
1,928 
2,  (BO 
8,762 
8,682 
8,7!« 
8,047 
2,678 

Ton*. 

Ton*. 

Ton*. 

Ton*. 
21,287 

188B                          

125 

83 
88 
£0 
182 
410 
674 
166 

17,740 

1896 

82M 

SLQU 

1897  .                    

3U0 

22,570 

18S8 

23  834 

18W 

28,229 

UOO 

ffl,643 

1801...      .                    

1 

23,597 

1 

ARTICLBS  RECEIVED. 


Year. 

Ua- 
chlneiT, 

Stone. 

Mer- 
chan- 
dlM. 

Hay. 

Total. 

18M    ...                                    .                .      ... 

Tom. 
928 
1,080 

Tom. 
1,500 
1,185 
1,100 
1,840 

Tom. 
816 
400 
888 
177 
682 
667 
758 
624 

Tom 

Tim*. 
8,334 
8!e21 

1896 

ISM 

66 

140 
638 

1897 

1888 

1899 

057 

1800.  .             

7se 

1801 

624 

ENTRANCES  AND  CLEARANCES. 


Calendar  year. 


Number.     Tons. 


Veoaels  entered. 


Namber      Tons. 


Vessels  cleared. 


1894 
1806 
1896 
1897 
1886 
1899 
1900 
1901 


507 
408 
504 
467 
460 
491 
514 
515 


29,146 
83,823 
88,646 
81,993 
32,517 
86,795 
38,868 


606 
408 
604 
457 
458 
480 
614 
616 


38,120 
29,146 
33,223 
Si,  846 
31,767 
92,287 
38,796 
36,853 


Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005-    $G,  000. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 48.75 

July  1,  1905,  balance  unexpended 5,951.25 

July  1,  1905,  outstanding  llablliUeB 14.50 

July  1,  1905,  balance  available 5,93&75 

July  1,  1905,  amount  covered  by  uncompleted  contractB 2,700.00 

(See  AppencJix  M  M  13.) 

Ji.  Frankfort  Harbor,  Michigan. — In  1867,  when  the  United  States 
began  work  of  improvement  at  this  harbor,  which  is  the  outlet  to 
Lake  Aux  Bees  Scies,  there  existed  an  outlet  about  750  feet  north  of 
the  present  channel,  afFordine  a  depth  of  3  to  4  feet  and  width  of  70 
to  80  feet  between  slab  piers,  Duilt  by  local  enterprise. 
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The  project,  adopted  in  1866  and  amended  in  1868,  1879,  and  1892, 
provided  for  a  new  outlet,  with  channel  12  feet  deep  and  200  feet 
wide,  protected  by  piers  and  revetments.  The  estimated  cost,  revised 
in  1897  in  compliance  with  the  river  and  harbor  act  of  June  3,  1896, 
to  cover  the  cost  of  securing  channel  18  feet  deep,  was  $il3,659.85, 
further  revised  in  1899  to  ^21,938.35.  The  changes  in  the  original 
project  have  been  in  effect  merely  extensions,  so  that  the  existing 
project  does  not  differ  in  kind  from  the  original  one.  All  expendi- 
tures may  therefore  justly  be  regarded  as  pertaining  to  the  present 
project. 

To  June  30,  1905,  there  had  been  expended  the  sum  of  $424,278.44, 
of  which  $321,459.02  was  for  construction  and  $102,819.42  for  main- 
tenance. The  total  expenditure  above  mentioned  has  resulted  in  the 
creation  and  maintenance  of  a  channel  18  feet  deep,  whose  natural 
depth  is  12  feet,  the  width  being  200  feet.  It  is  protected  by  a  north 
pier  and  revetment  1,900  feet  long  and  a  south  pier  and  revetment 
1,938  feet  long,  of  which  the  outer  400  feet  wa.s  built  by  the  Toledo 
and  Ann  Arbor  Railroad  Company.  Annual  dredging  is  required  to 
maintain  the  depth  needed  for  navigation. 

Dredging  operations  under  contract  were  commenced  August  29 
and  completed  September  12,  1904,  with  the  removal  of  8,008  cubic 
yards  and  the  restoration  of  the  channel  to  fair  condition. 

Soundings  made  June  24r-27,  1905,  showed  an  available  depth  of 
18  feet.  On  June  30,  1905,  the  maximum  draft  that  could  be  carried 
through  the  improved  channel  was  probably  the  same,  or  18  feet. 

Dredging  with  the  United  States  dredge  may  be  done  during  the 
present  season  for  the  purpose  of  widening  the  channel  and  to  pro- 
vide against  some  shoaling  which  takes  place  from  time  to  time. 

Practically  the  entire  commerce  of  this  harbor  is  transacted  by  the 
car-ferry  lines  of  the  Ann  Arbor  Railroad,  which  has  its  northern 
terminus  at  this  harbor.  These  car  ferries  run  to  Kewaunee  and 
Marinette,  Wis.,  upon  the  west  shore  of  Lake  Michigan,  and  form  a 
highly  important  link  in  the  through  commerce  between  the  North- 
west and  the  Atlantic  seaboard.  The  importance  of  maintaining 
adequate  facilities  at  Frankfort  Harbor  is  manifest.  This  can  be 
done  with  certainty  only  by  repeated  radical  dredging.  Pier  exten- 
sion unaccompanied  by  thorough  dredging  will  not  serve. 

The  last  published  map  of  this  harbor  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1973. 

The  money  on  hand  will  be  applied  to  maintenance. 

Entrances  and  clearances. 


Calendar  year— 

Number. 

Tonnage. 

1908                         

1,781 
I,8IB 

2,aM,«48 

XflOt                                   

1,618,088 

Freight  carried,  calendar  year — 

1903                        . . - - 

Tons. 
.  948,887 

1004 

.  893,857 

ERG  1905  M 37 
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July  1,  1904,  balance  uuex|)«uded ?20,  237.45 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    'JO,  000.  00 

40, 237.  45 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement o$10,000.  00 

For  maintenance  of  Improvement 2,077.54 

12,077.54 

July  1,  1905,  balance  unexpended 28,159.91 

July  1,  1905,  outstanding  liabilities 20.00 

July  1,  1905,  balance  available 28,139.91 

Amount  (estimated)  required  for  completion  of  existing  project 22,000.00 

(See  Appendix  M  M  14.) 

15.  Charlei'oix  Harbor  and  entrance  to  Pine  Lake,  Michigan. — In 
1868,  when  the  first  estimate  for  improvement  was  made,  the  available 
channel  in  Pine  River,  between  Lake  Michigan  and  Round  Lake,  was 
75  feet  wide  and  2  to  6  feet  deep.  Up  to  1873  the  local  authorities, 
with  some  assistance  from  the  State,  had  constructed  468  feet  of  crib 
work  in  the  north  pier  and  80  feet  of  crib  work  in  the  south  pier,  and 
the  available  depth  was  6  feet.  The  first  appropriation  by  the  United 
.States  was  made  in  1876,  and  actual  operations  were  begun  in  fiscal 
year  1878  upon  the  lower  channel;  the  first  appropriation  for  the 
upper  channel  was  made  in  1882,  and  actual  work  begun  in  1885. 
Total  estimated  cost  was  $18(),000. 

The  original  project  was  proposed  in  1868,  and  as  amended  in  1876 
and  1882  provided  for  a  I'i-foot  channel  from  Lake  Michigan  to 
Round  Lake  between  piers  and  revetments  100  to  150  feet  apart,  and 
from  Round  Lake  to  Pine  Lake  between  revetments  83  feet  apart. 
The  following  provision  of  the  river  and  harbor  act  of  June  13,  1902, 
may  be  said  to  have  extended  the  scojje  of  the  original  project: 
"  Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Lake,  Michi- 
gan: Continuing  improvement,  twenty  thousand  dollars,  to  be  first 
expended  in  obtaining  a  uniform  depth  of  channel  from  Lake  Michi- 

fan  to  Pine  Lake."  The  controlling  depth  of  the  lower  channel  in 
une,  1902,  was  16.3  feet,  and  an  emergency  contract  was  made  to 
dredge  the  upper  channel  to  17  feet.  The  material  dredged  amounted 
to  30,370  cubic  yards  and  effected  the  desired  deepening. 

Soundings  niiade  June  29-July  1,  1905,  showed  the  following 
depths:  In  the  lower  channel  16  feet  outside  opposite  the  middle  of 
the  entrance,  and  lK*tween  the  piers  16  feet  for  a  width  of  80  feet  at 
the  outer  end  and  for  a  width  of  40  feet  inside.  In  the  upper  chan- 
nel there  was  a  depth  of  16  feet  for  a  width  of  60  feet. 

The  maximum  draft  which  on  June  30,  1905,  could  be  carried 
through  the  channels  (lower  and  upper)  may  therefore  be  stated  as 
16  feet.  Dredging  by  the  U.  S.  dredge  Gen.  Gillespie  is  expected  to 
be  done  some  time  this  season  so  as  to  restore  a  uniform  depth  of  at 
lea.st  17  feet. 

The  project  for  this  harlior  contemplates  200  feet  extension  of  the 
piers,  additional  repairs  of  the  piers  and  revetments,  and  dredging 
from  time  to  time,  as  required.  The  repairs  of  the  600  feet  of  the 
north  revetment  of  the  lower  channel  and  the  south  revetment  of  the 
upper  channel  are  soon  to  be  placed  under  contract. 

o  For  dredge. 
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Up  to  June  30,  1905,  the  sum  of  $175,723.29  had  been  expended 
upon  the  existing  project  and  its  various  modifications.  The  result 
was  a  channel  16  feet  deep,  whose  natural  depth  is  10  feet,  protected 
in  its  two  divisions  by  a  north  pier  and  revetment  2,064  feet  long  and 
a  south  pier  and  revetment  2,396  feet  long.  Of  the  above  total 
expenditure,  $80,205.04  was  for  construction  and  $95,618.25  for  main- 
tenance. 

The  only  operations  during  the  year  were  the  repairs  of  the  outer 
end  of  the  south  pier  and  the  refilling  of  this  portion  of  the  pier  with 
stone. 

The  principal  traffic  tributary  to  this  harbor  is  furnished  by  the 
lumber  industry,  which  has  recently  been  growing  greatly  in  impor- 
tance. The  principal  sawmills  are  situated  at  Boyne  and  East  Jor- 
dan, both  at  the  upper  end  of  Pine  Lake,  the  outlet  for  which  is 
through  both  channels.  Due  to  the  fact  that  many  of  the  lumber- 
carrymg  vessels  do  not  clear  at  Charlevoix,  the  commercial  statistics 
fail  to  disclose  the  full  traffic,  which  is,  however,  known  to  be  consid- 
erably over  1,000,000  tons.  Charlevoix  is  also  a  much-frequented 
summer  Resort,  and  during  the  summer  season  two  steamboat  lines 
make  regular  and  frequent  calls  at  this  harbor.  There  is  in  addition 
a  small  amount  of  local  traffic.  A  depth  of  17  feet  at  zero  of  gauge 
should  be  maintained  to  enable  the  larger  class  of  vessels  to  transact 
their  business  with  economy. 

The  report  upon  a  survey  made  with  a  view  to  obtaining  a  16- foot 
channel  is  published  in  full  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  2953-2954,  and  is  also  printed  with  a  map 
in  House  Document  No.  144,  Fifty-fourth  Congress,  second  session. 

Report  of  the  examination  authorized  by  the  river  and  harbor  act 
approved  June  13, 1902,  has  been  printed  as  House  Document  No.  222, 
Fiity-eighth  Congress,  second  session. 

Entrances  and,  clearances. 


Calendar  year—  iNumber. 


1108 1  64« 

ItOi 854 


Tonnage. 


U0,T20 
170,223 


Freight  carried,  calendar  year —  Tons. 

1903 117, 686 

1904 113,  376 

July  1,  1904,  balance  unexpended 12,083.05 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 
Deposited  March  27,  1905 119.65 

27, 202. 70 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  Improvement «  2, 306. 34 


July  1,  1905,  balance  unexpended 24,  896.  36 

July  1,  1905,  ontstandlng  liabilities 56.00 

July  1,  1905,  balance  available 24,840.36 


Amount  (estimated)  required  for  completion  of  existing  project 19,800.00 

(See  Appendix  M  M  15.) 


« Includes  |500  for  dredge. 
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16.  Petoskey  Harbor,  Michigan. — Before  work  at  this  harbor  was 
begun  by  the  United  States  its  landing  pier  was  exposed  to  winds 
coining  from  between  west  and  northwest,  and  in  high  gales  it  was 
dangerous  to  attempt  a  landing. 

The  present  project  was  adopted  in  the  river  and  harbor  act  of 
August  18,  1894.  The  approved  project  provides  for  constructing  a 
breakwater  600  feet  long  about  600  feet  west  of  the  outer  end  of  the 
landing  pier,  and  another  north  of  it  500  feet  long,  or  as  much  longer 
as  may  be  found  necessary  to  cover  the  landing  from  all  dangerous 
seas.    Work  was  begun  in  1896.     Estimated  cost  was  $170,000. 

To  June  30,  1905,  there  had  been  expended  upon  this  work 
.  $60,000.31,  of  which  $57,621.63  was  for  construction  and  $2,378.68  for 
maintenance.  Four  hundred  feet  of  the  west  breakwater  and  200 
feet  of  the  north  breakwater  have  been  built  of  timber  cribs  resting 
upon  a  stone  foundation  in  deep  water  and  upon  natural  bottom  in 
shallow  water.  The  remaining  200  feet  of  the  west  breakwater  has 
been  constructed  of  ripr'ap  stone  and  bowlders  of  suitable  size.  The 
river  and  harbor  act  of  June  13,  1902,  provided  as  follows:  "  Improv- 
ing harbor  at  Petoskey,  Michigan :  Continuing  improvement  and  for 
maintenance,  fifteen  thousand  dollars,  and  the  Secretary  of  War  is 
hereby  authorized  to  change  or  modify  existing  plans:  Provided, 
That  the  total  of  expenditure  shall  not  exceed  the  amount  estimated 
to  complete  under  the  existing  project."  Investigation  has  shown 
that  the  north  breakwater  is  too  near  the  wharf  anuthat  the  entrance 
is  too  narrow.  A  contract  has  therefore  been  authorized,  after  due 
advertisement,  for  the  removal  of  the  north  breakwater  and  for  the 
extension  of  the  we.st  breakwater,  under  which  operations  are  in 
progress  that  were  to  have  been  completed  November  1,  1904.  Fail- 
ure to  complete  on  time  caused  the  time  limit  to  be  waived,  and  there 
is  a  fair  prospect  that  the  work  will  be  completed  this  season. 

The  act  or  March  3,  1905,  provided  for  this  harbor  as  follows : 
"  Continuing  improvement  and  for  maintenance,  twenty  thousand 
dollars." 

Bids  for  the  extension  of  the  west  breakwater  100  feet  are  about  to 
be  solicited. 

The  balance  on  hand  is  to  be  applied  to  further  extension  of  the 
breakwater  as  may  be  required  under  the  project. 

July  1.  1004,  balance  iinexneuded $.12,420.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 190.5.    20, 000. 00 

52, 420.  22 
June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement  4,420.53 

July  1,  HKKi,  balance  unexi)ended 47, 999.  fi9 

July  1,  1905,  outstanding  liabilities 13.5.00 

July  1.  190.5,  balance  available 47,804.69 

July  1.  1905,  amount  covere<l  by  uncompleted  contracts 25,974.  70 

Amount  (eatiniate<l)  ro<iuired  for  completion  of  existing  project 62,000.00 

(Sec  Apjjendix  M  M  16.) 

IMI'ROVKMEXT    OF    CKKTAIN    RIVERS    AND    H.\RBORS    ON    THE 
EASTERN    COAST    OF    MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  Lansing  H.  Beach,  Corps 
of  Engineers.     Division  engineer.  Col.  O.  H.  Ernst,  Corps  of  Engi- 
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neers,  until  October  25, 1904r>  and  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
neers, since  that  date. 

1.  Cheboygan  Harbor,  Michigan. — The  present  harbor  is  the  result 
'of  improvements  made  at  the  mouth  of  Cheboygan  River  since  1871, 
i  when  the  available  depth  of  water  was  only  6  feet.    The  project  called 


for  a  channel  200  feet  wide  and  14  feet  deep,  to  be  secured  largelv  by 
'  "ng  walls,  and  the  estimated  cost  of  the  wnole 
;  work  was  $395,335.    The  project  was  modified  in  1880  to  increase  the 


navigable  depth  to  15  feet,  this  channel  to  be  obtained  by  dredging, 
and  in  1896  to  make  it  18  feet,  and  such  depth  now  exists  from  deep 

i  water  in  the  Straits  of  Mackinac  to  a  point  about  1,300  feet  below  the 

j  upper  limits  of  the  harbor.  The  river  and  harbor  act  approved  June 
13, 1902,  again  modified  the  project,  which  now  includes  tne  dredging 
of  an  18-foot  channel  as  far  up  as  the  bridge.    The  Report  of  the 

!  Chief  of  Engineers  for  1896,  page  2723,  summarizes  the  history  of  op- 

'  erations  to  that  date. 

The  work  done  since  was  in  1899  and  1900,  when  106,115  cubic  yards 
of  sand,  clay,  and  mill  refuse  was  removed,  at  a  cost  of  14.7  cents  per 
cubic  yard,  scow  measure,  and  in  1903,  when  27,304  cubic  yards  was 
dredged,  at  a  cost  of  24  cents  per  cubic  yard,  scow  measure,  and  the 
channel  carried  forward  according  to  project  to  within  1,300  feet  of 
the  upper  limits  of  the  harbor,  which  distance  still  remains  to  be 
dredged. 

The  total  length  of  improved  channel  from  deep  water  in  the 
Straits  of  Mackinac  to  the  State  Road  Bridge  is  7,900  feet ;  of  this, 
5,900  feet  is  in  the  Straits  of  Mackinac. 
The  total  amount  expended  to  June  30, 1905,  was  $173,846.68. 
No  work  was  in  progress  during  the  past  year. 


COMUEBCIAL  STATISTICS. 

Receipts  and  shipments  by  vessel. 


Calendar  year. 

Becelved. 

Shipped. 

Calendar  year. 

RecelTed. 

Shipped. 

1808                  

Torn. 

76,564 
110. 0«8 
163,362 
147,255 
966,838 

Tom. 

2a%188 

227,346 

216,888 

862,011 

298,161 

334,636 

1890 

Ton*. 
Ue,680 

44,237 
1«1,771 
177,231 
83,723 
24,815 

Tons. 
852,214 

1894  

1900 

59,636 

1895                  .  .      .. 

1901             

26a,  727 

1896 

1902 

262,568 

1867              

1908 

299,224 

1808 

1904 

106,461 

July  1,  1904,  balance  unexpended "52,  .305, 10 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      7, 500. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


9, 805. 10 


151.78 


July  1,  1905,  balance  unexpended 9,053.32 

July  1, 1905,  outstanding  llablllOes 242. 90 


July  1, 1905,  balance  available 9, 410. 42 


Amount  (estimated)  required  for  completion  of  existing  project.. 
(See  Appendix  N  N  1.) 


5,000.00 


«  Erroneously  rei)orte<l  last  year  as  |2,311.26. 
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!S.  Alpena  Harbor  {Thunder  Bay  River),  Michigan. — ^The  original 
depth  at  the  entrance  to  Thunder  Bay  Riverj  which  forms  the  harbor 
of  Alpena,  was  only  7  feet,  but  local  enterprise  had  secured  a  narrow 
channel  12  feet  deep  through  the  bar  before  work  was  undertaken  by 
the  Government  in  1877,  when,  under  the  appropriation  of  the  pre- 
ceding year,  a  channel  13  feet  deep  and  200  feet  wide  was  secured  in 
the  bay.  Shoaling  having  occurred,  the  channel  was  again  dredged 
in  1883,  this  time  to  a  depth  of  14  feet.  In  1889  the  project  was  mwii- 
fied  so  as  to  propose  a  channel  depth  of  16  feet  and  the  extension  of 
the  improvement  up  the  river  about  a  mile  to  the  vicinity  ef  the  dam 
across  the  river  at  that  point,  with  widths  varying  as  follows:  Two 
hundred  feet  at  the  16-foot  contour  in  Thunder  Bay,  thence  tapering 
to  100  feet  at  the  light-house  crib,  thence  100  feet  to  the  S«x)nd^street 
drawbridge,  thence  75  feet  to  the  Minor  Lumber  Company's  wharf, 
thence  50  feet  to  the  upstream  limit  of  the  channel  improvement. 

This  project  was  completed  in  1893,  and  under  it  a  channel  2,250 
feet  long  and  100  to  200  feet  wide  was  secured  in  Thunder  Bay,  and  a 
channel  4,300  feet  in  length  provided  in  the  river.  The  channel  was 
redredged  in  1899. 

No  work  was  necessary  at  this  locality  during  the  past  year. 

The  total  amount  expended  to  June  30, 1905,  was  ^9,791.57. 

COMMERCIAL  STATISTICS. 

Receipts  and  shipments  by  vessel. 


Calendar  year. 

Received. 

Bblpped. 

Calendar  year. 

Beceived. 

Shipped. 

isns 

Tom. 
51,600 

108,700 
86,967 
94.067 

Tom. 

308,988 

868,291 

209,208 

266,687 

298,161 

236,075 

1899 

Tom. 
27,888 
51,668 
62,181 
«n,218 
09,721 
61,722 

Tom. 
197,726 
268,702 
169,442 
198,201 
163  2E2 

1804 

1900 

1895 

1901 

ISBB 

1902 

1897 78,378 

1903 

1898 60.800 

1904 

150i881 

July  1,  1904,  balance  unexpended $1,8^.93 

June  30,  1905,  amount  ext)ended  during  fiscal  year,  for  maintenance 
of  Improvement 117.  50 


July  1,  1905,  balance  unexpended 1,706.43 

(See  Appendix  N  N  2.) 

3.  Saginaw,  Flint,  Shiawassee,  and  Bad  rivers,  Michigan. — (a) 
Saginaw  River. — Before  improvement  the  navigable  capacity  of  this 
stream  was  limited  by  the  bar  at  its  mouth,  where  a  channel  depth  of 
only  8  feet  was  available,  and  by  many  shoal  stretches  in  the  river 
between  there  and  the  city  of  Saginaw,  over  which  still  less  depth  was 
to  be  found.  Its  improvement  was  commenced  in  1867  by  dredging  a 
straight  cut  through  the  bar  at  the  mouth  to  a  depth  of  13  feet.  In 
subsequent  years  the  scope  of  operations  was  gradually  extended  to 
various  shoals  higher  up,  but  subject  to  no  general  project  until  1882, 
when  a  comprehensive  and  connected  scheme  of  improvement  cover- 
ing the  river  to  the  city  of  Saginaw  was  adopted.  It  called  for  a 
navigable  channel  14  feet  deep  and  200  feet  wide  from  Saginaw  Bay 
to  the  upper  limits  of  Bay  City,  about  8  miles  above  the  point  of 
beginning,  and  thence  to  the  head  of  navigation,  some  16  miles  farther 
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lip,  a  channel  of  the  same  width,  but  only  12  feet  deep.  The  estimated 
cost  of  this  project  was  $440,000,  which,  added  to  the  estimated  cost  of 
the  several  preceding  projects  ($294,378),  gives  $740,378  as  the  esti- 
mate of  cost  for  the  whole  improvement.  The.se  estimates  concerned 
the  question  of  original  cost  only,  and  took  no  note  of  maintenance, 
which,  in  a  stream  of  this  character,  is  a  matter  of  great  and  constant 
expense,  and  in  the  absence  of  appropriations  specifically  applicable 
thereto  must  be  an  annual  tax  of  no  small  magnitude  on  the  successive 
appropriations  for  construction.  The  sum  total  of  appropriations 
that  will  have  to  be  made  before  the  work  can  be  completed  must 
therefore  largely  exceed  the  original  estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1905,  was  $809,375.46,  and  the 
result  has  "been  to  obtain  only  a  narrow  through  channel,  which  has 
little  permanence,  and  almost  con.stant  dredging  is  needed  to  maintain 
it.  This  has  been  the  case  especially  as  respects  £he  section  of  river 
from  Bay  City  to  Saginaw  and  in  a  somewhat  less  degree  through  the 
bar  at  the  river's  mouth  in  Saginaw  Bay.  In  order  to  restore  and 
maintain  the  channel  as  required  in  the  interests  of  navigation,  the 
work  of  dredging  should  be  constant,  as  a  depth  of  12  and  14  feet, 
respectively,  and  a  minimum  width  of  150  or  200  feet  can  only  be 
preserved  by  dredging  the  bars  which  are  liable  to  be  formed  by  each 
freshet. 

No  work  was  in  progress  during  the  past  fiscal  year. 


COMMEBCIAI.   STATISTICS. 


Receipt*  and  »hipmentii  hy  vessel. 


Ckleudar  year. 

BecelTBd. 

Shipped. 

Calendar  year. 

Received. 

Totu. 
728,629 
482,258 
1,260,282 
1,012,620 
958,778 
264,086 

^Upped. 

188S -• 

Tout. 
651,163 

Totu. 
1,068,298 
1,108,307 
847,146 
240,498 
854,860 
364,661 

1808 

Totu. 
311,647 

18M 

1900 

408,827 

1806 

881,751 

471,108 

985,860 

1,126,881 

1901 

884,741 

1886                   

1908 

106,408 

1887 

1908 

17,998 

18te 

1904 

18,010 

{b)  Flint,  Shiawnssee,  and  Bad  rivers. — ^The  river  and  harbor  act  of 
June  13, 1902,  provided  that  not  to  exceed  $12,500  might  be  expended, 
in  the  discretion  of  the  Secretary  of  War,  in  dredging  these  streams 
up  as  far  as  St.  Charles,  in  accordance  with  plan  published  in  House 
Document  No.  135,  Fifty-fifth  Congress,  second  session,  and  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1898,  pa^  2600.  The 
estimated  cost  of  the  work,  as  stated  in  that  document,  is  $20,000. 

There  were  no  operations  during  the  past  year,  the  conditions  not 
warranting  any,  and  Congress,  by  act  approved  March  3,  1905,  di- 
verted the  unexpended  balances  of  sums  theretofore  appropriated  for 
the  improvement  of  these  rivers  and  made  them  available  for  the 
improvement  of  the  Saginaw  River. 
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July  1,  1904,  balance  unexpended ^1.  114.8! 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1905-     30.  GOO.  OC 

ei,  114.*! 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 5i,  738.  oO 

July  1,  1905,  balance  unexpended 58,  37C  38 

July  1,  1905,  outstanding  liabilities 5.  OO 

July  1,  1905,  balance  available 58.  3T1.  38 

(See  Appendix  N  N  3.) 

4.  Sehewaing  River,  Michigan. — The  original  channel  from  Saginaw 
Bay  to  the  mouth  of  Sebewamg  River  had  an  available  depth  orscant 
4  reet.    The  first  improvement  was  made  in  1875,  by  which   an  en- 
trance depth  of  6  feet  was  provided  through  a  narrow  channel,  at  a 
cost  of  $8,000,  and  this  depth  was  increased  to  7  feet  in  1880-81,  at  a 
further  cost  of  $7,000.    The  river  and  harbor  act  of  June  3,   1896, 
appropriated  $5,000  for  further  operations,  in  accordance  with  a  plan 
of  improvement  submitted  in  report  of  November  30,  1895  (printed 
as  H.  Doc.  No.  71,  54th  Cong.,  1st  sess.,  and  also  in  the  Aimual  Report 
of  the  Chief  of  Engineers  for  1896,  p.  2743),  which  provides  for 
extending  the  channel  to  the  8-foot  contour  in  Saginaw  Bay,  a  dis- 
tance of  about  15,000  feet  from  the  river's  mouth,  and  increasing-  its 
width  and  depth  to  100  feet  and  8  feet,  respectively.    The  estimated 
cost  was  $37,000. 

No  work  was  done  up  to  June  30,  1899,  as  sufficient  funds  were  not 
supplied  for  commencing  it  until  the  appropriation  contained  in  the 
river  and  harbor  act  of  March  3,  1899,  became  available.  Contract 
was  made  in  1899  to  do  the  work,  which  was  finished,  as  far  as  avail- 
able funds  permitted,  September  9, 1903. 

The  total  expenditure  to  June  30, 1905,  was  $36,616.56. 

No  work  was  in  progress  during  the  past  year. 

COMMEBOIAI.   STATISTICS. 

Receipts  and  shipments  by  vessel. 


Calendar  year. 

Beceired. 

Shipped. 

Calendar  year. 

Beoelved. 

Shipped. 

1896 

Ton*. 
43,700 
60,481 
14,880 
13,068 
24,200 

Ton*. 

128,274 

139,967 

1.51,065 

127,450 

118,226 

1801 

Ton*. 
17,IB6 
83,600 
14,406 
14.T70 

Ton*. 
7T,«M 

1887.                       

1902 

44:  no 

1808                                   .    . 

1908 

2t,«10 

18W 

1904 

aolsn 

1900. 

July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905. 

Jun^  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


$538.78 

5,ooaoo 

5,538.78 
15.';.  34 


July  1,  1905,  balance  unexpended 5,383.44 

(See  Appendix  N  N  4.) 

5.  Hai'hor  of  refuge  at  Harbor  Beach,  Lake  Huron,  Michigan.— 
This  place  was  formerly  known  as  Sandbeach.    The  site  for  this 
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harbor,  selected  in  1872  after  careful  consideration,  is  on  the  west 
shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into  the  St.  Clair 
River,  and  the  artificial  harbor  built  there  since  then  is  the  only 
safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay,  115 
miles  above.  The  work  of  construction  was  commenced  in  1873  un- 
der a  project  providing  for  three  sections  of  breakwater  made  of 
stone-filled  cribwork,  so  located  as  to  shelter  a  water  area  of  some  650 
acres,  and  for  deepening  this  area  by  dredging  where  necessary.  The 
estimated  cost  was  $1,442,500.  The  sheltering  breakwaters,  with  a 
total  length  of  8,132  feet,  were  completed  in  1885,  at  a  cost  of  about 
$975,000,  and  since  that'time  expenditures  have  been  applied  to  keep- 
ing them  in  repair,  dredging,  regulating  and  controlling  the  berthing 
of  vessels  entering  the  narbor  for  renxge,  engineering  supervision, 
and  general  office  expenses. 
-  The  total  expnditure  to  June  30,  1905,  was  $1,347,021.45. 

The  expenditures  during  the  past  year  were  applied  to  making 
some  temporary  repairs  to  the  superstructure  of  the  main  pier  where 
not  covered  bv  the  contract  in  progress,  custody  of  the  harbor,  control 
of  vessels,  office  expenses,  some  experimental  dredging  within  the 
harbor,  and  to  rebuilding  in  concrete  the  superstructure  of  the  main 
pier,  beginning  at  the  north  gap.  This  work,  which  was  commenced 
m  June,  1904,  under  contract,  progressed  very  slowly  during  the 
summer  and  fall  of  1904,  owing  to  adverse  weather  conditions,  but 
the  contractors,  who  began  operations  early  in  the  spring  of  1905, 
have  made  very  favorable  progress  since  then. 

The  number  of  vessels  that  entered  the  harbor  during  the  past  fis- 
cal year  was  1,041,  with  a  total  tonnage  of  761,606.  The  grand  total 
of  vessels  that  have  found  shelter  there  from  1877  to  1904,  inclusive, 
is  33,412,  the  tonnage  of  which  aggregated  13,693,711.  The  vessels  . 
sheltered  in  1877  averaged  289  tons  each,  and  those  during  the  year 
1904,  736  tons. 

July  1,  1904,  balance  unexpended $269,774.66 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  200, 000. 00 

469, 774. 66 
June  30,  1905,  amount  expended  during  flHcal  year,  for  maintenance 
*  or  improvement '. 52,949.90 

July  1,  1905,  balance  unexpended 416,824.76 

July  1,  19a'3,  outstanding  liabilities) 21,997.40 

July  1,  1905,  balance  available 394,827.36 

July  1,  1905,  amount  covered  by  uncompleted  contracts 153,410.69 

(See  Appendi.x  N  N  5.) 

6.  Mouth  of  Black  River,  Rouge  River,  and  Monroe  Harbor,  Mich- 
igan.— (a)  Mouth  of  Black  River. — An  extensive  shoal  and  a  bar  for- 
merly existed  in  the  St.  Clair  River,  adjoining  the  mouth  of  the  Black 
River.  The  bar  lay  close  to  the  American  side  and  obstructed  ap- 
proach to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "  middle 
ground  "  nearly  50  acres  in  extent,  crowded  the  main  channel  in  a 
^arp  curve  close  to  the  Canadian  shore.  In  1871  a  project  was 
adopted  for  dredging  the  bar  and  middle  ground  to  a  uniform  depth 
of  15  feet.  Work  was  commenced  m  18/2  and  completed  in  1878. 
The  whole  area  was  redredged  between  1889  and  1892  and  again  in 
1897  to  a  depth  of  16  feet. 
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The  total  expenditure  to  June  30,  1905,  was  $93,886.14. 

No  work  was  in  progress  during  the  past  fiscal  year.  The  shoal  will 
reform  gradually,  and  as  vessels  of  moderate  draft  habitually  pass 
over  this  area  instead  of  through  the  main  channel,  followed  by  those 
of  deep  draft,  the  maintenance  of  the  improvement  is  highly  desir- 
able. Funds  now  in  hand  are  sufficient  for  this  purpose  for  the  com- 
ing year. 

(6)  Rmige  River. — This  stream  originally  had  a  channel  depth  of 
from  10  to  17  feet  from  its  mouth  to  the  point  at  which  the  Wabash 
Railroad  bridge  crosses  it,  a  distance  of  about  3  miles.  During  the 
years  1888  to  1892,  inclusive,  this  part  was  iiripi-oved  by  the  Govern- 
ment so  as  to  provide  a  minimum  depth  of  16  feet  in  a  central  channel 
240  feet  wide  for  a  distance  of  800  feet  above  the  mouth,  and  thence 
100  feet  wide  to  the  Wabash  bridge.  The  cost  of  this  improvement, 
originally  estimated,  was  $31,690.39.  The  total  expenditure  to  June 
30,  1904,  was  $51,490.28,  the  result  obtained  being  a  16-foot  channel, 
as  called  for  by  the  approved  project,  and  its  maintenance  since  1892 
to  such  extent  as  was  necessary  to  meet  the  requirements  of  local  com- 
merce, but  a  gradual  shoaling  had  taken  place  in  the  meantime,  such 
as  to  limit  navigation  to  vessels  drawing  13  feet  or  less.  Congress,  by 
joint  resolution  approved  April  11,  1898,  authorized  an  e.xtension  of 
the  improvement  up  to  the  Maples  road,  a  distance  of  about  1^  miles 
above  the  Wabash  Railroad  bridge,  limiting  the  expenditure  for  that 
purpose  to  $5,000. 

The  river  was  dredged  in  1900,  but  the  amount  of  money  available 
was  not  sufficient  to  give  the  full  channel  width  contemplated  by  the 
project  for  the  entire  distance.  Between  the  Wabash  Railroad  bridge 
and  Maples  road  the  channel  was  dredged  50  feet  wide.  The  Rouge 
is  practically  without  current,  except  in  rainy  weather,  and  the  chan- 
nel will  require  constant  dredging  tor  maintenance. 

The  total  expenditure  to  June  30, 1905,  was  $51,507.28. 

No  work  was  in  progress  during  the  past  year. 


COMMERCIAL   STATISTICS. 


Receipts  and  shipments  6y  vessel.  Rouge  River 

• 

Calendar  year. 

Received. 

Tona. 

ra.738 

47,106 
113,086 

Shipped. 

Tont. 

Calendar  y«u-. 
1889 

Received. 

Tont. 

98.631 
119,712 
106,633 

66,701 
125,272 
842,361 

Shipped. 

1893 

Ton*. 
763 

18M 

1900 

4,600 

1886 

1,024 

2,905 

9.386 

10,269 

1901 

788 

1896 

120,680 
116,987 
117,486 

1902 

10,000 

1897 

1803 

10,000 

1898 

1904 

6,806 

(c)  Monme  Harbor. — The  harbor  of  Monroe,  Mich.,  is  within  the 
mouth  of  the  Raisin  River,  at  the  western  extremity  of  Lake  Erie. 
In  its  natural  condition  the  river  flowed  into  the  lake  through  several 
ponds  and  winding  creeks.  The  depth  of  water  at  the  deepest  mouth 
of  the  river  in  its  natural  condition  did  not  exceed  5  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in 
1834,  and  was  practically  completed  in  1845.  It  had  for  its  object  to 
dredge  a  new  and  direct  channel  100  feet  wide  and  10  feet  deep  from 
the  lake  across  the  marsh,  a  distance  of  4,000  feet,  to  the  portion  of  the 
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river  ordinarily  used  as  a  harbor.  The  sides  of  the  canal  were  pro- 
tected by  a  revetment,  and  the  entrance  to  the  lake  was  protectea  by 
piers  extending  outward  to  a  depth  of  10  feet  in  the  lake. 

Subsequently  the  city  of  Monroe  further  improved  the  river  channel 
by  cutting  a  canal  1,400  feet  long  across  a  bend  of  the  river. 

The  total  expenditure  to  June  30, 1905,  was  $251,866.86. 

An  inspection  made  June  24,  1902,  indicates  that  the  depth  in  the 
lake  has  generally  been  maintained,  and  there  is  no  special  indication 
of  a  fill  to  be  found  there.  Within  the  jetties,  while  the  depth  has 
generally  been  maintained,  the  width  of  the  channel  is  somewhat 
reduced.    The  piers  are  in  need  of  repairs. 

From  its  size  and  depth  of  channel  this  harbor  can  not  accommodate 
the  larger  class  of  vessels  used  upon  the  lake,  and  its  commerce  is  not 
large.  It  is  mainly  used  by  excursion  boats  bringing  passengers  dur- 
ing the  summer  months. 

No  work  was  in  .progress  during  the  past  year. 

July  1,  1904,  balance  unexpended $5,966.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     13, 000. 00 

18. 966. 40 
June  30.  1905,  amount  expended  during  flscal  year,  for  maintenance 
of   improyement 41. 50 

July  1,  1905,  balance  unexpended 18, 944.  99 

July  1,  1905,  outstanding  liabilities 150.30 

July  1,  1905,  balance  aTailable 18,  794. 69 

(See  Appendix  N  N  6.) 

7.  Black  River  at  Port  Huron,  Mich. — ^The  improvement  of  this 
stream  was  inaugurated  by  the  river  and  harbor  act  of  September  19, 
1890,  under  a  project  which  contemplated  dredging  it  to  a  navigable 
depth  of  16  feet  from  its  mouth  to  the  Grand  Trunk  Railway  bridge, 
at  an  estimated  cost  of  $75,000,  and  the  act  of  July  13,  1892,  directed 
that  the  improvement  be  extended  1,400  feet  farther  upstream,  to 
Washington  avenue.  Operations  were  commenced  in  1891  and  con- 
tinued until  the  summer  of  1893,  when  the  required  16- foot  channel 
had  been  dredged  throughout  the  designated  limits  to  a  width  varying 
between  160  feet  near  the  mouth  and  50  or  75  feet  in  the  contracted 
river  sections  above.  The  total  length  of  channel  so  dredged  was 
9,700  feet.  Before  improvement  the  minimum  channel  depth  was 
between  8  and  10  feet  tor  about  1  mile  from  the  mouth  of  the  river, 
but  only  6  to  8  feet  from  there  up  to  Washington  avenue.  The 
narrow  upstream  section  and  some  shoal  spots  in  the  wider  section 
below  were  redredged  in  1897. 

The  total  expenditure  to  June  30,  1905,  was  $46,872.90. 

Experience  and  observation  show  that  the  narrow  dredged  chan- 
nels in  the  upper  limits  of  the  improvement  can  have  no  considerable 
degree  of  permanence,  although  the  canal  to  be  cut  by  the  city  of 
Port  Huron  from  Lake  Huron  to  the  Black  River,  in  the  upper  part 
of  the  town,  for  the  purpose  of  flushing  the  stream  should,  if  it  has 
any  effect,  retard  the  deterioration  somewhat. 

Dredging  is  nece&sary  for  maintaining  this  improvement. 

No  work  was  in  progress  during  the  past  fiscal  year. 
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COMMEBCIAL   STATISTICS. 

Receipts  and  shipments  by  vessel. 


Calendar  year. 

Beceived. 

Shipped. 

Vant. 

7,487 
4,413 
6,826 
8,509 
1,455 
16,596 

Calendar  year. 

BecelTed. 

Shipped. 

1893 

Torn. 
175,081 
116,635 
104,860 
186,987 
96,9i» 
151,806 

1899 

130,676 
106,981 
180,018 
183,877 
163,866 
19;,  044 

Tom. 
87,888 

Dm 

1800.                         

181 

1895 

1901 

lUO 

1896 

1908 

8,eau 

1897..  . 

1906 

18U8 

1904                  

July  1,  1904.  balance  unexpended- 
July  1,  1905,  boianee  unexpended. 


$127. 10 
127.10 


Amount  (estimated)  required  for  completion  of  existing  project 28,000.00 

(See  Appendix  N  N  7.) 

8.  Pine  River,  Michigan. — The  $5,000  appropriated  for  this  river 
in  1875  was  applied  in  dredging  a  channel  12  feet  deep  for  a  distance 
of  4,000  feet  from  the  mouth  of  the  river.  This  channel  gradually 
shoaled. 

The  present  project,  adopted  in  1895,  provided  for  a  channel  100 
feet  wide  and  14  feet  deep  for  a  distance  of  2,500  feet  from  the  mouth 
of  the  river,  thence  75  feet  wide  and  12  feet  deep  to  Belknap's  brick- 
yard, a  total  distance  of  5,800  feet.  The  estimated  cost  was  $10,560. 
This  project  was  completed  under  two  contracts,  one  in  1896,  the 
other  in  1899,  all  dredging  being  in  Pine  River. 

The  amount  expended  on  this  project  to  June  30,  1905,  was 
$9,374.79. 

No  work  was  in  progress  during  the  past  year. 

COMMERCIAL   STATISTICS. 

Receipts  and  shipments  hy  vessel. 


Calendar  year. 

Received. 

Shipped.' 

Calendar  year. 

R«X!elired. 

Shipped. 

1888 

Tons. 

100,808 

784,725 

370 

837 

Ton». 
1,150 
7,060 
6,178 
8,146 

1908 

Tom. 
767 
6,608 
6,064 

Tom. 
4,848 
4,IK9 
4,8« 

1899 

1903. 

1900 

1904 

1901 

July  1,  1904.  balance  unexpende*! $1,335.41 

June  .30,  1905,  amount  expended  during  fiscal  year,  for  maintenauce 
of  improvement 150. 20 


■Tuly  1,  1905,  balance  unexi)ended 1,185.21 

(See  Appendix  N  N  8.) 

9.  Belle  River,  Michigan. — The  original  project  for  this  river, 
adopted  in  1880,  contemplated  the  formation  of  an  ice  harbor  of 
refuge  by  dredging  a  channel  50  feet  wide  with  depths  of  13  feet  and 
12  feet.    This  work  was  completed  between  1881  and  1885. 

This  channel  having  shoaled,  the  present  project  was  adopted  in 
1895.    It  provides  for  a  channel  75  feet  wide,  16  feet  deep  from  the 
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St.  Clair  River  to  the  Bridge  Street  Bridge,  and  14  feet  from  that 
point  to  the  Broadway  Bridge,  a  total  distance  of  5,400  feet.  The 
estimated  cost  was  $21,340.  This  work  was  accomplished  in  two  con- 
tracts from  1896  to  1899,  all  dredging  being  in  Belle  River. 

The  principal  use  of  the  improvement  is  as  an  ice  harbor  of  refuge. 

No  work  was  in  progress  during  the  past  year.  The  whole  amount 
e.\pended  on  the  project  to  June  30,  1905,  was  $11,090.46. 

COMMEBCIAL  STATISTICS. 

Receipts  and  sMpments  by  vessel. 


Calendar  year. 

Beceived. 

Shipped. 

Calendar  year. 

Received. 

Shipped. 

18B7 

Ton». 
11,886 
10,014 
6,673 
23,871 

Tons. 

1901. 

Tons. 
15.616 
12,498 
15,604 
5.777 

Tom. 

i,m 

1,788 

1,406 

816 

1896 

8,660 

878 
4,618 

igoe 

1899 

1908 

1800 

1901 

July  1,  1904,  balance  unexpended fl,  O.'iO.  54 

Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 150. 00 


.3, 000. 54 


July  1,  1005,  balance  unexpended 

(See  Appendix  N  N  9.) 

10.  Clinton  River,  Michigan. — ^This  stream  empties  into  Anchor 
Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
over  which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the 
mouth  with  a  general  depth  of  from  3  to  4  feet.  In  1870-71  a  channel 
9  feet  deep,  60  feet  wide,  and  2,700  feet  long  was  dredged  through 
this  flat,  but  being  left  without  works  of  protection,  it  soon  flUed  up 
again.  In  1885  a  project  of  general  improvement  was  adopted,  which 
provided  for  a  through  channel  8  feet  deep  to  Mount  Clemens  (8  miles 
upstream),  for  a  pile  dike  extending  across  the  flat  at  the  mouth  to 
the  curve  of  10  feet  depth  in  the  bay,  and  for  revetments  as  needed 
above.    The  estimated  cost,  as  modified  in  1889,  was  $34,564. 

The  total  expenditure  to  June  30,  1905,  was  $72,720.69,  of  which 
$25,500  was  applied  to  occasional  and  scattering  work  done  before  the 
adoption  of  the  general  project  of  1885,  leaving  $47,220.69  as  the 
amount  applied  to  the  latter. 

The  river  and  harbor  act  of  June  13, 1902,  authorized  the  Secretary 
of  War,  in  his  discretion,  to  use  any  sum  theretofore  appropriated 
and  not  expended  in  extending  the  channel  up  to  the  entrance  of  the 
old  Clinton  and  Kalamazoo  Canal. 

The  character  of  the  stream  and  engineering  conditions  are  stated 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  2736. 
It  is  not  possible  to  make  the  improvement  permament  without  an 
expenditure  disproportionate  to  the  commerce  of  the  river,  and  its 
maintenance  can  best  be  accomplished  by  periodical  dredging,  as  has 
been  done  in  the  past. 

No  work  was  in  progress  during  the  past  fiscal  year. 
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COMMEBCIAI.  STATISTICS. 

Receipts  an4  ghipnients  by  vessel. 


Calendar  rear. 

Beoeired. 

Shipped 

Calendar  year. 

Becoired. 

Shipped. 

1888 

Tons. 
80,749 
29,Or7 
89,085 
3S,S2S 
82,410 

Tons. 
410 

1901 

Tons. 
88,926 
88,888 
28, 4U 
22,878 

Tons. 

1897 

1908 

1898 

MOB 

1904 

1880 

iS! 

1900 

282 

July  1,  1904,  balance  unexpended $2,002.34 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  3, 1905.      3, 000. 00 


5, 502. 34 

159.03 

5,343.31 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 

July  1,  1905,  balance  unexpended 

(See  Appendix  N  N  10.) 

11.  Remomng  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — The  sum  of  $400  has  been  allotted  for  removal  of  the 
wreck  of  the  scow  Ellen  from  Saginaw  River  at  Saginaw,  Mich.,  but 
no  work  has  been  done  as  the  wreck  in  its  present  position  does  not 
obstruct  general  navigation.  The  funds  allotted  will  be  reserved  for 
expenditure  in  case  removal  of  the  wreck  is  made  necessary  by  a 
change  in  its  position. 

IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 

This  district  was  in  the  charge  of  Lieut.  Col.  Chas.  E.  L.  B.  Davis, 
Corps  of  Engineers,  having  under  his  immediate  orders  First  Lieut. 
Lewis  H.  Rand,  Corps  of  Engineers,  until  July  28,  1904.  Division 
"engineer.  Col.  O.  H.  Ernst,  Corps  of"  Engineers,  until  October  25, 
1904,  and  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  since  that  date. 

1.  Ship  channel  connecting  waters  of  the  Great  Lakes  betice^n 
Chicago,  Duluth,  and  Buffalo. — Before  the  Government  commenced 
the  improvement  of  this  water  route,  navigation  through  the  natural 
chann^s  of  the  rivers  by  boats  drawing  about  8  feet  of  water  was 
difficult  and  dangerous.  Twelve  feet  draft  was  available  after  dredg- 
ing the  middle  channel  through  Lake  George  in  1858.  The  freight 
was  largely  carried  by  sailing  ve.s.sels,  and  tiiese  and  the  few  steam- 
boats were  limited  in  size  to  le.ss  than  the  dimensions  of  the  State  locks 
at  the  Sault,  which  were  350  feet  long  and  70  feet  wide,  with  12  feet 
depth  of  water  on  the  sills.  Improvements  were  resumed  bv  the 
Government  in  1870,  and  the  total  commerce  passing  the  canal  that 
year  was  less  than  540,000  tons,  or  less  than  one  fifty-eighth  of  that  of 
1904.  The  completion  of  the  Weitzel  lock  in  1881  and  the  siinul- 
laneous  deepening  of  the  Lake  George  channel  permitted  an  increased 
draft  to  16  reet  at  mean  stage  of  water. 

Prior  to  1892  the  improvement  of  this  waterway  was  limited  to 
individual  places  and  local  work,  explained  elsewhere  under  the  heads 
of  St.  Marys  River,  Hay  Lake,  Lake  St.  Clair,  St.  Clair  River,  and 
Detroit  River. 
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The  present  project  was  adopted  by  the  river  and  harbor  act  of 
July  13, 1892,  the  object  being  to  provide  a  navigable  depth  of  20  feet 
by  excavating  channels  to  a  minimum  width  of  300  feet  through  the 
shoal  places  in  the  specified  waters,  at  an  estimated  cost  of  $3,340,000, 
the  scope  of  improvement  being  limited  to  shoals  not  specially  pro- 
vided for  by  the  then  existing  appropriations. 

Under  approval  of  the  War  Department,  dated  October  20,  1892, 
operations  were  commenced  in  the  spring  of  1893,  and  bv  1897  chan- 
nels of  the  prescribed  depth  of  20  feet,  with  vidths  oi  300  feet  or 
more,  had  been  excavated  through  all  the  shoal  areas  originally  speci- 
fied in  the  project.  Since  1898  the  work  has  consisted  m  increasing 
the  width  and  depth  of  channels  at  angles,  exposed  places,  and  other 
critical  points,  and  in  removing  many  isolated  shoals  of  comparatively 
small  area  that  have  been  found  to  interfere  with  the  safe  navigation 
of  the  channel  by  the  larger  boats  now  in  commission. 

The  project  contemplated  a  depth  of  20  feet  below  the  mean  water 
surfaces  as  determined  by  gauge  readings  up  to  the  time  of  the  project, 
viz,  601.5  for  Lake  Superior,  584.2  for  St.  Marys  River  at  foot  of 
Sault  locks,  581.1  for  Lake  Huron,  575.5  for  Lake  St.  Clair,  and  572.G 
for  Lake  Erie,  referenced  in  feet  above  mean  tide  at  New  York.  The 
daily  variations  in  the  water  surface,  usually  very  small  in  calm 
weather,  may  reach  2  feet  in  variable  weather,  or  even  6  to  8  feet  in 
severe  storms  on  lakes  Superior  and  Erie.  The  changes  in  the 
monthly  mean  elevations  of  water  surface  may  amount  to  from  one- 
half  foot  to  2  feet  in  a  single  year,  or  as  much  as  4  feet  in  forty  years, 
such  changes  being  due  to  variations  in  annual  precipitation,  evapora- 
tion, and  other  causes.  Since  1892  the  prevailing  water  levels  of 
lakes  Huron,  St.  Clair,  and  Erie  have  been  almost  continuouslv  below 
the  above-named  elevations,  and  in  consequence  the  actual  draft  avail- 
able has  been  17  to  19  feet.  References  tor  extended  information  are 
given  in  Annual  Report  of  Chief  of  Engineers  for  1904,  page  582. 

The  total  expenditure  on  the  improvement  to  June  30,  190a,  was 
$3,237,702.78. 

The  present  commerce  is  about  fifty-eight  times  that  of  1870, 
twenty-four  times  that  of  1880,  and  three  and  one-half  times  that  of 
1890. 

Operations  during  the  past  fiscal  year  resulted  in  the  removal  of 
shoals  at  foot  of  Lake  Huron,  in  the  St.  Clair  River  at  the  mouth  of 
Black  River,  lower  approach  to  the  St.  Clair  Flats  Canal,  and  the 
partial  removal  of  shoals  in  Grossepoint  cut.  Lake  St.  Clair;  the 
total  amount  dredged  from  these  localities  being  115,230  cubic  yards. 
Over  the  improved  portion  of  this  channel  there  is  now  a  least  depth 
of  20  feet  at  stage  of  581.1  feet  above  mean  tide  at  New  York. 

In  St.  Marys  River  the  widening  of  angle  at  Sailors  Encampment, 
an  additional  200  feet,  with  depth  of  21  feet  at  a  stage  of  578.9  feet 
above  mean  tide  at  New  York,  was  completed  in  July. 

The  unexpended  balance  of  previous  appropriations  will  suffice  for 
all  work  required  to  complete  improvements  contemplated  by  the 
present  approved  project. 

The  amount  of  freight  carried  through  the  St.  Marys  River  section 
of  this  channel  during  the  navigation  season  of  1904  was  31,546,106 
ton.s,  valued  at  $334,502,686.  Statistics  of  traffic  through  Detroit  River 
indicate  that  42,792,326  tons  of  freight  passed  during  the  season. 
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July  1,  1004,  balance  unexpended $154,242.31 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       51, 945. 09 

July  1,  1905,  balance  unexjiended . 102,297.22 

July  1,  1905,  outstanding  liabilities 8,500.00 

July  1,  1005,  balance  available 03.797.22 

July  1,  1005,  amount  covered  by  uncompleted  contracts 10,  780.00 

(See  Appendix  0  01.) 

2.  St.  Marys  River  at  the  falls,  Michigan. — Clommercial  naviga- 
tion of  the  falls,  or  rapids,  of  this  river  at  Sault  Ste.  Marie  was 
impracticable  until  1855,  when  the  State  of  Michigan  constructed 
a  canal  which  provided  a  navigable  channel  for  vessels  whose  draft 
did  not  exceed  11.5  feet  (12  feet  in  1870)  at  mean  stage  of  water, 
at  a  cost  of  about  $1,000,000,  the  proceeds  of  750,000  acre^  of  land 
granted  b^  the  United  States  Congress.  This  improvement  was 
completed  in  1855,  the  double-lift  lock  having  tandem  chambers  350 
feet  long  and  70  feet  wide,  with  gate  openings  of  70  feet  arranged 
for  9  feet  average  lift  at  each  lock,  and  the  canal  being  about  5,400 
feet  long,  with  an  available  width  of  64  feet  and  a  top  width  of  100 
feet.    Ttie  commerce  in  1870  was  about  540,000  tons  per  year. 

In  1870  the  United  States  entered  upon  a  project  for  increasing 
the  canal  to  at  least  100  feet  width,  replacing  the  stone  slope  walls 
with  timber  revetment  piers,  building  a  new  lock,  and  providing  for 
16  feet  draft.  The  new  lock  (now  known  as  the  Weitzel  lock)  was 
opened  to  traffic  in  1881,  its  single  chamber  being  515  feet  long  and 
80  feet  wide,  narrowed  at  gate  openings  to  60  feet,  and  arranged  for 
18  feet  average  lift.  The  cost  or  the  work  from  1856  to  1885,  inclu- 
sive, was  $2,875,692,  including  $10,000  diverted  from  the  18(>4  Great 
Lakes  appropriation.  X  rapidly  increasing  commerce  developed  as 
a  result  of  these  improvements. 

The  project  presented  in  reports  dated  October  18  and  December 
22,  1886,  provided  for  building,  on  the  site  of  the  old  State  locks,  a 
new  lock  with  single  lift  of  16  to  21  feet,  the  chamber  being  800 
feet  long  by  100  feet  wide,  with  21  feet  of  water  at  mean  stage  on  the 
miter  sills ;  also,  for  deepening  the  canal  and  its  approaches,  all  at  an 
e.stimated  cost  of  $4,738,865.  By  authority  of  river  and  harbor  act 
of  August  5,  1886,  work  under  this  project  was  begim  under  War 
Department  approval  dated  Octol)er  28,  1886,  and  the  essential  fea- 
tures of  the  project  were  so  far  completed  in  1896  as  to  permit  the 
new  lock  to  be  opened  to  navigation  August  3  of  that  year;  this  lock 
has  since  been  known  as  the  Poe  lock.  Later  work  has  consisted  in 
completing  the  deepening  of  the  canal  and  its  approaches,  rebuild- 
ing and  extending  canal  piers,  grading  and  improving  canal 
grounds,  etc. 

The  river  and  harbor  act  of  June  13,  1902,  authorized  the  follow- 
ing diversions  from  existing  funds,  namely,  $20,000  for  special 
improvement  at  Sailors  Encampment,  $20,000  for  salaries  and 
expenses  of  a  s^jecial  international  Commission,  and  $85,000,  esti- 
mated as  the  amount  required  to  complete  certain  improvements  at 
St.  Clair  Flats  Canal,  for  which  existing  funds  were  insufficient.  The 
act  also  provided  for  extending  the  work  at  the  falls  so  as  to  include 
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widening  and  further  improvement  of  the  canal  above  the  locks  in 
accordance  with  the  project  submitted  in  House  Document  No.  128, 
Fifty-sixth  Congress,  second  session,  but  made  no  additional  appro- 
priation therefor. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
$420,000,  and  authorized  work  to  the  extent  of  $600,000  more,  for 
the  prosecution  of  the  project.  This  project,  as  presented  in  pre- 
liminaiy  survey  report  of  June  4,  1900  (Annual  Report  of  the  Chief 
of  Engineers  for  1901,  p.  3200),  and  modified  by  final  survey  report 
of  December  3,  1904  (printed  herewith  in  Appendix  O  O  9),  con- 
templates widening  the  upper  entrance  of  canal,  the  building  of  a 
new  lock,  and  the  purchase  of  additional  lands  needed,  all  at  an  esti- 
mated cost  of  $4,410,000,  but  has  been  adopted  by  Congress  only  in 
so  far  as  concerns  the  widening  and  improvement  of  the  canal  above 
the  locks. 

Of  this  amount  $1,020,000  has  been  authorized,  leaving  $3,390,000 
still  to  be  provided.  This  latter  amount  includes  the  estimate  for 
the  new  lock,  which  will  be  urgently  needed  by  the  time  the  canal 
widening  already  provided  for  can  be  completed,  but  which  has  not 
yet  been  authorized  by  Congress. 

Commerce  is  now  about  fifty-eight  times  that  of  1870  and  three 
and  one-half  times  that  of  1890. 

The  water  surface,  usually  changing  slowly,  may  have  an  extreme 
range  of  6  feet  during  a  severe  storm,  and  the  monthly  mean  eleva- 
tion of  water  surface  may  change  as  much  as  2  feet  in  one  year  or  4 
feet  during  forty  years. 

During  the  past  fiscal  j'ear  work  on  project  for  widening  the  canal 
above  the  locks  to  provide  a  channel  108  feet  wide  between  the  central 
pier  and  the  north  abutment  of  the  railway  swing  bridge  was  con- 
tinued. The  cofferdam  surrounding  a  part  of  the  site  of  the  canal 
>\idening  was  built  up  higher  after  settlement.  A  tape  comparator 
was  constructed  and  further  studies  were  made  for  movable  dams  and 
new  lock,  with  estimates  of  cost. 

The  purchase  of  lands  fronting  on  the  river,  extending  from  the 
Weitzef  lock  to  the  old  Fort  Brady  Reservation  and  needed  for  canal 
purposes,  was  continued,  and  five  lots,  containing  a  total  of  about 
2.15  acres,  were  acquired,  and  title  papers  for  remainder  of  land  are 
in  course  of  preparation. 

The  total  expenditures  to  June  30,  1905,  are  $4,354,066.55,  leaving 
$829,798.45  still  available. 

The  commerce  passing  the  falls  during  the  navigation  season  of 
1904,  a  period  of  seven  months  and  twenty-seven  days,  comprised 
31,546,106  tons  of  freight,  valued  at  $334,502,686.  The  number  of 
passengers  reported  during  the  same  period  was  37,695. 

More  detailed  information  may  be  found  in  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  pages  1792-1808. 

ENO  1905  M 38 
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July  1,  1904,  balaiice  unexpended $544,892.48 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.  420, 000. 00 


964,892.48 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
proTement    ol35, 094. 03 


July  1,  1905,  balance  unexpended 829,798.45 

July  1,  1005,  outstanding  liabilities  and  diversions  under  act  of  June 
13,    1902 106,429. 11 


July  1,  1905,  balance  available 723,369.34 


July  1,  1905,  amount  covered  by  uncompleted  contracts 778.  50 

Amount  (estimated)  required  for  completion  of  existing  project 600,000.00 


Amount  tbat  can  be  profitably  exiieuded  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  tbe  balance  unex- 
pended July  1.  1905 600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  O  O  2.) 

3.  Operating  and  care  of  St.  Marys  Falls  Canal,  Michigan. — ^This 
[service  is  provided  for  by  the  permanent  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navi^tion,  under  the 
provisions  of  section  4  of  the  river  and  harbor  act  oi  July  5,  1884. 

The  former  conditions  and  results  of  improvement  are  the  same  as 
above  stated  for  St.  Marys  River  at  the  falls. 

During  the  fiscal  year  ending  June  30,  190.5,  the  United  States 
canal  was  open  to  navigation  "244  days,  the  closed  season  being  from 
December  14,  1904,  to  April  13,  1905,  inclusive.  A  total  of  15,195 
vessels,  aggregating  27,272,017  registered  tons,  and  carrying  34,385,- 
090  tons  of  freight  and  22,931  passengers,  passed  through  the  locks 
in  9,121  lockages.  The  Canadian  canal  at  Sault  Ste.  Marie,  Ontario, 
open  261  days,  passed  5,040  vessels  in  3,671  lockages,  carrying 
6,706,304  tons  of  freight  and  19,286  passengers ;  making  the  combined 
traffic  through  the  two  canals  41,090,394  tons  of  freight  and  42,217 
passengers. 

The  principal  items  of  freight  during  the  past  fiscal  year  through 
both  canals  were:  Iron  ore,  28,062,784  tons;  coal,  7,154,004  tons; 
flour,  5,350,007  barrels;  wheat,  49,445,196  bushels;  other  grain, 
36,097,239  bushels;  luml^r,  1,004,205  M.  feet  B.  M.,  and  generalmer- 
chandise,  839,770  tons. 

Other  statistics  in  relation  to  this  traffic  and  commerce  are  summa- 
rized in  the  following  statements : 

nummary  of  traffic  through  St.  Marys  Falls  Canal,  Michigan,  for  the  fiscal  year 

ending  June  30.  190,5. 

Number  of  vessels  through  Weltzel  lock 6, 224 

Number  of  vessels  through  Poe  lock 8,971 

Number  of  lockages  through  Weltzel  lock 4,245 

Number  of  lockages  through  Poe  lock : 4,876 

Total  registered  tonnage 27,272,017 

Total  freight  tonnage 34.385,090 

Total  time  spent  In  making  lockages 4, 539hr8. 17inln. 


o  Includes  payments  by  Treasury  Department  account  of — 

Michigan  Central  Railroad  Company . $12.  52 

Duluth,  South  Shore  and  Atlantic  Railroad  Company 6.  26 

Total   18.78 
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Average  time  spent  In  making  a  lockage 29min.528ec. 

Total  time  spent  by  vessels  in  passing  locks 7, 420brs.  12min. 

Average  time  spent  by  vessels  in  passing  locks 29mln.  ISsec. 

Cost  per  lockage |9.  35 

Cost  per  passage , $5.61 

Cost  per  registered  ton mills..  3.13 

Cost  per  freight  ton do 2.48 

The  Weitzel  lock  was  open  to  navigation  227  days,  from  Julv  1  to 
December  5, 1904,  and  from  April  23,  1905,  to  June  30, 1905. 

The  time  for  the  Poe  lock  was  244  days,  July  1  to  December  13, 
1904,  and  from  April  14,  1905,  to  June  30,  1905. 

Summary  of  St.  Marys  River  commerce,  via  American  and  Canadian  canaU, 
during  tfte  calendar  season  of  ISOi,  viz,  from  April  30  to  December  26,  X90i, 
a  period  of  241  days. 

Total  mile-tons 26,608,815,636 

Total  freight  carried tons..  31,546,106 

Total  valuation  placed  on  freight  carried $334, 502, 686 

Average  value  per  ton  of  freight  carried $10.60 

Total  amount  paid  for  freight  transportation $21,552,894.30 

Average  distance  freight  was  carried miles-.  843. 5 

Cost  per  mile  per  ton mills—  0.  81 

Average  cost  per  ton  for  freight  transportation $0.68 

Total  number  of  registered  vessels  using  canals 880 

Total    numl)er    of    passages    by    unregistered    crafts    carrying 

freight 513 

Time  American  canal  was  operated days 22;{ 

Time  Canadian  canal  was  operated do 241 

Total  valuation  placed  on  registered  vessels $69, 166,400 

Total  number  of  passengers  transported 37, 605 

Freight  carried  by- 
Registered  vessels tons..  31,489,497 

Unr^istered  vessels do 56,609 

American  vessels per  cent 94 

Canadian  vessels do 6 

Passengers  carried  by — • 

American  vessels do 37 

Canadian  vessels do 63 


This  service  is  provided  for  from  the  permanent  indefinite  appro- 
priation for  operating  and  care  of  canals  and  other  works  of  navi- 
fition  under  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 
he  total  expenditure  on  this  account  from  1881,  when  the  Weitzel 
lock  was  first  put  in  service,  to  June  30,  1905  (excluding  $7,034.25 
outstanding  liabilities),  amounts  to  $1,311,804.71,  of  which  $78,212.10 
related  to  operations  during  the  past  fiscal  year.  The  growth  of 
freight  traffic  during  the  same  period  is  shown  by  the  following 
tabular  statement : 

Freight  traffic  of  calendar  years  or  navigation  seasons. 


T0I18. 

1881 1, 567, 741 

1882 2,029,521 

1883 2. 267, 105 

1884 2,  874,  557 

1885 3,256,628 

1886 4,527,759 

1887 5,494,649 

1888 6,411,423 

1889 7,  516, 022 

1890 9,041,213 

1891 8,888,759 

1892 11,214,333 

(See  Appendix  O  O  3.) 


Tons. 

1893 10, 706, 572 

1894 13.195,860 

1895 15,062,580 

1896 16, 239, 061 

1897 18,982,755 

1898 21, 234, 664 

1899 25, 255, 810 

1900 25,643,073 

1901 28,403,065 

1902 35, 961, 146 

1903 34, 674, 437 

1904 31,546,106 
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4.  flay  Lake  and  Neehish  channels,  St.  Marys  Ricer,  Michigan. — 
The  original  conditions  of  this  waterway  were  about  the  same  as 
already  explained  for  the  ship  channel  and  St.  Marys  River  at  the 
falls. 

On  account  of  rapids  and  shoals  that  intervened  between  the 
navigable  channel  of  the  river  and  the  lake  at  its  head  and  foot  this 
channel  was  not  navigable  for  commercial  purposes  before  improve- 
ment. 

The  original  project  of  improvement  of  1882  contemplated  the 
excavation  of  channels  17  feet  deep  and  300  feet  wide  through  all 
obstructed  portions  of  the  Hay  Lake  route  by  way  of  the  Middle 
Neebish,  but  this  project  was  modified  in  1886  to  provide  a  depth  of 
20  feet  and  to  widen  at  angles  and  other  critical  places,  at  a  total 
estimated  cost  of  $2,659,115,  and  the  modified  project  was  adopted 
by  river  and  harbor  act  of  August  5,  1886.  The  work  of  improve- 
ment was  commenced  in  1883,  under  War  Department  approval  of 
October  27,  1882,  and  by  1894  work  had  so  far  progressed  that  the 
route  was  opened  to  commerce  June  7  of  that  year,  though  full 
width  and  depth  of  channel  had  not  been  obtained,  and  pince  that 
time  several  shoals  in  the  deep-water  section  of  the  lake  have  been 
removed  and  the  dredged  channels  have  been  widened  at  critical 
places. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
and  authorized  work  up  to  $4,000,000  more  for  improving  Middle 
and  West  Neebish  channels  to  provide  for  the  commencement  and 
prosecution  of  the  project  outlined  in  the  preliminary  report  of  June 
4,  a900  (Annual  Report  of  the  Chief  of  Engineers  for  1901,  p.  3200) , 
and  the  river  and  harbor  act  of  March  3, 1905,  appropriated  $500,000 
and  authorized  work  up  to  $750,000  more  for  improving  Hay  Lake 
and  Neebish  channels,  for  continuing  this  improvement.  The  final 
report  of  the  survey,  dated  December  3,  1904,  is  printed  herewith  in 
Amjendix  O  O  9. 

The  part  of  the  project  outlined  in  the  above-named  reports  rela- 
tive to  the  river  below  the  canal  which  has  been  covered  by  these  two 
acts  is  to  provide  a  channel  1,000  feet  wide  from  the  Sault  locks  to 
the  upper  entrance  to  Hay  Lake;  to  widen  and  deepen  the  upper 
entrance  channel  into  Hay  Lake  so  as  to  give  a  least  width  of  600 
feet,  with  clear  depth  of  21  feet  at  low  water;  to  excavate  a  new 
channel  having  least  width  of  300  feet  and  low-water  depth  of  21 
feet  between  Hay  Lake  and  Mud  Lake  by  way  of  the  West  Neebish ; 
and  to  deepen  the  Middle  Neebish  channel  to  give  depth  of  21  feet  at 
low  water,  leaving  its  width  unchanged.  The  effect  of  the  execu- 
tion of  this  project  will  be  to  provide  a  clear  navigable  depth  of  21 
feet  from  St.  Marys  Falls  Canal  to  Lake  Huron,  the  least  width  being 
300  feet  where  two  channels  are  provided,  one  for  upbound  and  one 
for  down-bound  boats,  and  600  feet  at  all  other  places. 

The  sundry  civil  act  of  March  3,  1903,  appropriated  $800,000,  and 
that  of  March  3,  1905,  appropriated  $1,200,000  more  for  this  same 
project  under  head  of  Middle  and  West  Neebish  channels.  The  total 
amount  expended  to  June  30,  1905,  on  the  Hay  Lake  and  Neebish 
projects  combined  was  $3,512,686.96. 
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The  upper'  entrance  channel  to  Hay  Lake  is  now  600  to  1,100  feet 
wide,  and  the  dredging  to  depth  of  21  feet  at  minimum  low  water  has 
been  completed  for  4  miles,  about  four-fifths  the  total  distance.  The 
5-mile  reach  of  natural  deep  water  in  Hay  Lake  has  a  wiilth  of  3,000 
feet.  The  lower  entrance  channel  through  the  Middle  Neebish 
rapids  has  a  width  of  300  feet  for  a  distance  of  5  miles  and  a  depth 
of  20  feet  mean  stage  of  water. 

For  the  8  miles  through  Little  Mud  Lake  and  past  Sailors  Encamp- 
ment into  Mud  Lake  the  channel  is  300  feet  wide  for  2^  miles,  and 
upward  of  600  feet  for  remainder  of  distance  has  been  dredged  to  a 
depth  of  21  feet  at  mean  stage  of  water.  This  channel  is  provided 
with  range  lights  and  gas  buoys  as  aids  to  night  navigation,  and  as  it 
is  5  feet  deeper  and  11  miles  shorter  than  the  old  channel  by  the  way 
of  Lake  George,  the  latter  route  has  been  practically  abandoned 
except  for  rafts. 

The  commerce  during  the  season  of  1904  amounted  to  nearly 
32,000,000  freight  tons. 

The  West  Neebish  route  is  closed  to  navigation,  and  that  channel 
will  not  be  opened  till  completion  of  the  rock  section  in  1908. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  2  feet 
during  a  severe  storm,  and  the  monthfy  mean  may  change  as  much  as 
2  feet  in  one  year  or  4  feet  during  forty  years. 

.  More  extended  information,  with  sketches  and  maps,  may  be  found 
in  Annual  Reports  of  the  Chief  of  Engineers  for  188<>,  pages  1792- 
1808  (special  history),  and  1895,  pages  2866  and  3052, 

During  the  fiscal  year  the  deepening  at  Little  Rapids  to  21  feet  at  a 
Lake  Huron  stage  of  578.8  was  completed  from  the  upper  entrance 
angle  to  Frechettes  Point,  a  distance  of  3  miles. 

The  deepening  near  Sixmile  Point  is  now  in  progress  and  will  be 
completed  this  season.  The  Ninemile  Point  shoal  in  mid  Hay  Lake 
was  removed  to  a  depth  of  22  feet  at  lowest  water. 

About  one-half  oi  the  excavation  was  done  for  the  channel  across 
the  flats  of  Hay  Lake  entrance  to  the  West  Neebish,  and  one-half  of 
the  excavation  across  the  Mud  Lake  flats.  The  rock  section  at  West 
Neebish  was  inclosed  with  cofferdams,  the  area  unwatered,  cableway 
plant  installed,  and  one-tenth  of  the  limestone  rock  excavated. 

The  estimated  amount  to  complete  continuing  contracts  (including 
payment  of  $233,000  of  outstanding  liabilities)  is  $:i,183.000. 

The  funds  on  hand  amount  to  $2,146,428.04,  and  $1,000,000  addi- 
tional will  be  needed  for  next  season's  work. 

HAY   LAKE   CHANNEL. 

July  1,  1904,  balance  unexpended •_ $4,  838. 42 

June  30,  1905,  amount  expended  during  flseal  year,  for  works  of  Im- 
provement        .3,075.57 

July  1,  1905,  balance  unexpended 1,  762.85 
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MIDDLE  AND  WEST   NEEBISH  CHAKNEXS. 

July  1,  1904,  balance  unexpended 11,216,195. 19 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1905—  1, 200, 000. 00 

2, 416, 195. 19 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement   "771,530.00 


July  1,  1905,  balance  unexpended 1,644,665.19 

July  1,  1905,  outstanding  liabilities 233,221.00 


July  1,  1905,  balance  available 1,411,444.19 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2,949,000.00 

Amount  (estimated)  required  for  completion  of  existing  project..  2,000,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 
30,  1907,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887. 

HAT   LAKE   AND   NEEBI8H    CHANNELS. 

Amount  appropriated  by  river  and  hartwr  act  approved  March  3, 

1905  $500, 000. 00 

July  1,  1905,  balance  unexpended 500,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 750, 000.  00 

(See  Appendix  O  O  4.) 

5.  St.  Clmr  Flats  Canal,  Michigan. — Before  the  Government  com- 
menced work,  in  1855,  at  this  locality,  boats  were  obliged  to  follow 
the  natural  delta  outlet  channels  of  the  St.  Clair  River,  where  the 
draft  w^as  le,ss  than  11  feet,  in  order  to  get  from  the  river  into  the 
St.  Clair  Lake. 

Between  1855  and  1865  the  Government  spent  $45,000  in  gaining 

1  or  2  feet  depth  temporarily  through  these  delta  channels. 

The  present  improvement  dates  from  1866,  and  proposed  a  straight 
dredged  cut  acros.s  a  flat  where  the  depth  was  only  about  6  feet,  the 
object  l)eing  to  secure  13  feet  depth  over  300  feet  width  of  channel, 
modified  in  1872  to  give  16  feet  and  in  1886  to  give  18  and  20  feet, 
all  at  a  total  cost  of  $1,326, 060,  as  adopted  by  the  river  and  harbor 
acts  of  June  23,  1866,  and  September  19,  1890,  and  approved  by  the 
War  Department  under  various  dates  from  1S66  up  to  October  9, 1890. 
This  work  w^as  practically  completed  to  18  feet  depth  by  1892,  after 
which  it  was  incorporated  into  the  20-21-foot  ship  channel. 

The  dredged  material  was  deposited  so  as  to  form  dikes  on  each 
side  of  the  cut,  the  channel  faces  of  which  are  sustained  by  substan- 
tial sheet-pile  revetments.  In  its  present  condition  the  width  of 
waterway  between  revetments  is  292  feet,  depth  of  water  20  feet  at 
mean  stage,  and  length  of  each  lateral  dike  7,221  feet. 

The  w^ater  surface,  usually  changing  slowly,  may  rise  or  fall  2  feet 
during  a  severe  storm,  and  the  monthly  mean  may  change  as  much  as 

2  feet  in  one  year  or  4  feet  during  forty  years. 

« Includes  payments  by  Treasury  Department  account  of — 

Dulutli,  South  Shore  and  Atlantic  Railroad  Company $6.44 

Michigan  Central  Railroad  Company 12.08 

Total  18.52 
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The  river  and  harbor  act  of  June  13,  1902,  appropriated  $330,000 
and  authorized  the  diversion  from  the  St.  Marys  Kiver  appropriation 
of  as  much  more  as  might  be  needed  (now  estimated  at  $85,000)  to 
commence  and  complete  a  second  channel  of  20  feet  depth  over  300 
feet  width  alongside  the  existing  channel,  .-io  as  to  provide  two  sep- 
arate channels,  one  for  ascending  and  one  for  descending  boats. 

The  total  amount  appropriated  for  this  improvement  from  its 
beginning  in  1866  is  $1,094,810  (exclusive  of  the  $85,000  authority 
above  referred  to),  and  the  total  expenditure  to  June  30,  1905,  is 
$846,626.29. 

During  the  fiscal  year  work  under  the  contract  for  the  construction 
of  a  new  channel  was  commenced.  At  the  end  of  the  year  the  channel 
had  been  dredged  to  a  width  of  150  feet  and  a  depth  of  20  feet  for  a 
length  of  4,317  feet,  and  2,558  feet  of  pier  revetment  had  been  built. 

The  commerce  through  the  St.  Clair  Flats  Canal  during  the  season 
of  1904  was  38,044,929  tons  of  2,000  pounds,  being  mostly  through 
freights  between  lakes  Superior  and  Erie.  Its  estimated  value  is 
$403,276,247.40. 

July  1,  1904,  balance  unexpended ^328,908.94 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improTement «  80, 725. 23 

July  1,  1905,  balance  unexpended— ^ 248,183.71 

July  1,  1905,  outstanding  liabilities . 40,044.00 

July  1,  1905,  balance  available »208,139.71 

July  1,  1905,  amount  covered  by  uncompleted  contracts 254,316.00 

(See  Appendix  0  0  5.) 

6.  Operating  and  care_  of  St.  Clair  Flats  Canal,  Michigan. — ^This 
service  is  provided  for  by  the  permanent  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  under 
the  provisions  of  section  4  of  the  river  and  harbor  act  of  July  6, 1884. 

Operations  of  the  past  fiscal  year  were  of  the  same  routine  charac- 
ter as  have  been  carried  on  since  the  canal  was  opened  to  traflBc  in 
1871,  viz,  a  custodian  was  present  during  the  season  of  navigation  to 
watch  the  passage  of  vessels,  enforce  regulations  respecting  traflSc 
through  the  canal,  and  supervise  all  work  provided  for  the  care  and 
repair  of  the  canal  dikes. 

Under  formal  contract,  dated  September  16,  1904,  the  building  of 
a  custodian's  dwelling  and  boathouse  was  awarded  to  Charles  S.  Kose 
and  Frank  X,  Pouliot,  of  Marine  City,  for  the  sum  of  $3,757,  and  was 
completed  during  the  year. 

The  expenditure  to  June  30,  1905,  was  $136,705.12  (excluding 
$347.64  estimated  outstanding  liabilities) ,  of  which  $19,968.69  was 
for  the  service  of  the  preceding  year. 

(See  Appendix  O  O  6.) 

o  Actual  expenditures  during  the  year ?81, 106. 81 

Deduct  amount  received  from  sale  of  old  drift  bolts,  December  22, 

1904 , 381. 58 

Net  expenditures  during  the  year 80,  725, 23 

(This  does  not  include,  however,  the  $85,000  (estimated)  diverted  from  the 
appropriation  for  improving  St  Marys  River  at  the  falls  by  act  of  June  13,  1902. 
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7.  Detroit  River,  Michigan. — Before  improvement  the  shoalest 
part  of  the  channel  through  Detroit  River  was  at  the  Limekiln  Cross- 
ing, where  the  normal  depth  was  12^  to  15  feet  over  a  bottom  of  solid 
rock. 

The  first  projects  of  1874  provided  for  a  winding  channel  of  at 
least  20  feet  depth  over  300  feet  width,  modified  in  1883  so  as  to 
somewhat  straighten  such  channel,  in  1886  to  give  400  feet  width,  in 
1888  to  give  440  feet  width.  The  general  depui  above  and  below  the 
Limekiln  was  20  feet  or  more,  but  the  bed  of  the  river  was  studded 
with  large  bowlders  and  rocky  shoals,  which  limited  the  safe  navi- 
gable depth  to  scant  15  feet  through  a  distance  of  about  12  miles. 

A  new  general  project  of  improvement  was  thereupon  adopted  in 
1892  for  the  removal  of  all  obstructive  shoals  between  the  city  of 
Detroit  and  Lake  Erie,  with  a  view  to  obtaining  a  through  channel 
with  a  least  width  of  600  feet  and  navigable  depth  of  20  feet,  at  a 
total  estinuited  cost  of  $1,554,500,  as  adopted  by  river  and  harbor  acts 
of  July  13,  1892,  and  March  3,  1899,  and  as  approved  by  the  War 
Department  at  various  dates  from  1892  up  to  July  3,  1899.  All  of 
this  amount  has  been  appropriated  and  expended. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  from 
a  few  inches  during  many  days  of  calm  weather  up  to  about  4  feet 
during  severe  storms,  and  about  6  feet  during  short,  severe  hurri- 
canes; and  the  monthly  mean  may  change  as  much  as  2  feet  in  one 
year  or  4  feet  in  forty  years. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000, 
and  authorized  work  up  to  $1,250,000  more,  for  the  commencement 
and  prosecution  of  a  new  project  (that  of  1900)  so  as  to  pronde  21 
feet  minimum  low-water  depth  over  600  feet  minimum  width  of 
channel  from  Detroit  through  Detroit  River  to  Lake  Erie.  Continu- 
ing contracts  have  been  made  for  the  performance  of  this  work  to 
the  extent  authorized,  and  additional  appropriations  have  been  made 
as  follows :  By  the  sundry  civil  acts  of  March  3,  1903,  $450,000,  and 
March  3,  1905,  $500,000.  The  estimate  of  cost  of  this  project, 
printed  herewith  in  Appendix  O  O  10,  is  $3,750,000,  and  the  river 
and  harbor  act  of  March  3,  1905,  authorized  work  to  the  extent  of 
$400,000  for  the  further  prosecution  of  this  project,  but  this  act  car- 
ried no  appropriation.  No  contracts  have  as  yet  been  made  under 
this  last  authority. 

Prior  to  the  fiscal  year  the  work  under  the  1892  project  was  com- 
pleted, resulting  in  a  least  depth  of  19  feet  at  a  Lake  Erie  stage  of 
672.6 ;  also,  under  the  1902  project,  the  channel  to  Wyandotte,  Mich., 
was  improved  by  rounding  off  the  point  at  the  northerly  end  of 
Grosse  Isle  to  a  depth  of  20  feet  at  a  Lake  Erie  stage  of  570.8. 

The  total  expenditure  on  the  improvement  up  to  June  30,  1905, 
was  $1,967,661.96.  As  a  result  of  the  work  done  to  that  date,  a  chan- 
nel, ranging  from  500  to  800  feet  in  width,  was  obtained,  in  which 
the  least  depth  at  mean  stage  of  water  (Lake  Erie  stage  of  572.6)  was 
19  feet  and  from  19  to  21  feet  through  most  of  the  distance. 

For  the  head  of  the  river,  at  Grossepoint,  a  preliminary  examina- 
tion was  favorably  reported  on  December  26,  1888,  followed  by  sur- 
vey reports  of  February  8,  1890  (printed  together  as  H.  Ex.  Doc. 
No.  200,  51st  Cong.,  1st  sess. ;  also  Annual  Report,  of  Chief  of  Engi- 
neers for  1890,  pp.  2749-2752),  with  estimates  of  $553,300  for  19.5 
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feet  depth  over  800  feet  width,  and  $690,800  for  20  feet  depth.  No 
appropriation  has  yet  been  made  for  this  work. 

if  ore  extended  information  may  be  found  as  follows:  Annual 
Reports  of  the  Chief  of  Engineers  for  1891,  pages  2794^-2801  (special 
history) ;  1896,  page  2758  (map) ;  and  1904,  pages  3140-3148;  also 
House  Document  No.  160,  Fifty-eighth  Congress,  second  session 
(main  channel  to  Wyandotte,  Mien.). 

The  commerce  was  about  42,800,000  tons  for  the  calendar  year 
1904,  being  mainly  through  freight  from  Lake  Erie  to  lakes  Superior 
and  Michigan,  or  from  those  places  to  Detroit,  being  nearly  twice 
that  of  1892. 

Work  under  the  1902  project,  which  provides  for  a  channel  with  a 
least  width  of  600  feet  and  a  depth  of  21  feet  at  a  Lake  Erie  stage  of 
570.8  feet,  was  performed  during  the  fiscal  year  under  continuing 
contracts  at  Limekiln  Crossing,  Amherstburg  reach,  and  Hackett 
range,  and  for  a  part  of  the  year  at  Bar  Point  ^oals. 

Extensive  surveys  were  also  made  relating  to  present  and  future 
work. 

The  location  of  the  proposed  channel  at  Bar  Point  shoals,  mouth  of 
Detroit  River,  was  shifted  slightly  in  accordance  with  approval  of 
the  War  Department  dated  November  12, 1904. 

July  1,  1904,  balance  unexpended $909,  ,358.  22 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905-      500, 000. 00 

1, 409,  .%'58.  22 
June  .30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  372,520. 18 


July  1,  1905,  balance  unexpended 1,036,838.04 

July  1,  1905,  outstanding  liabilities 149,650.00 


July  1,  1905,  balance  available 887,188.04 


July  1,  1905,  amount  covered  by  uncompleted  contracts 1, 095,  328.  00 

Amount  (estimated)  required  for  completion  of  existing  project 2,  300, 000.  00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  in  addition  to  the  balance 
unexiiended  July  1,  1905 0700,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  0  0  7.) 

8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — The  barge  Richard  Martini  was  sunk  in  Detroit  River, 
above  Belle  I.sle  bridge.  A  contract  for  its  removal  for  the  lump 
sum  of  $1,200  has  been  made.  The  removal  of  the  wreck  of  steamer 
Minnesota  from  St.  Clair  River  channel  was  completed  by  the  Cana- 
dian government. 

(See  Appendix  O  O  8.) 

o  For  continulng-contract  work  authorized  by  the  river  and  harbor  act  of — 

June  13,  1902 . $.300,000 

March  3,  1905 400,000 
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SURVTiYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND   HARBOR  ACT  APPROVED 

MARCH  3,  1899. 

Final  reports  on  surveys  required  by  the  river  and  harbor  act  ap- 

E roved  March  3,  1899,  of  the  following  localities  within  this  district 
ave  been  duly  submitted  by  Lieut.  Col.  Chas.  E.  L.  B.  Davis,  Corps 
of  Engineers : 

1.  Survey  of  waters  connecting  lakes  Superior  and  Iluron,  includ- 
ing Hay  Lake  channel,  with  a  plan  and  estimate  of  the  cost  of  such 
improvement  as  will  secure  a  safe  and  convenient  channel  21  feet 
deep  between  said  lakes. — Lieutenant-Colonel  Davis  submitted  final 
report  dated  December  3,  1904.  The  estimated  cost  of  the  plan  pre- 
sented is  $10,160,000.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Document  No.  215,  Fifty -eighth  Congress,  third  ses- 
sion.    (See  also  Appendix  O  O  9.) 

2.  Survey  of  Detroit  River  from,  Detroit,  Mich.,  to  Lake  Erie,  with 
plan  and  estimate  of  the  cost  of  such  improvement  as  will  secure  a 
safe  and  convenient  channel  21  feet  deep. — Lieutenant-Colonel  Davis 
submitted  final  report  dated  November  22,  1904.  The  estimated  cost 
of  the  plan  presented  is  $3,750,000.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Document  No.  40,  Fifty-eighth  Con- 
gress, third  session.     (See  also  Appendix  O  O  10.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  LAKE  ERIE,  IN  THE 

STATE  OP  OHIO. 

This  district  was  in  the  charge  of  Lieut.  Col.  Dan  C.  Kingman, 
Corps  of  Engineers.  Division  engineer.  Col.  O.  H,  Ernst,  Corps  of 
Engineers,  until  October  25,  1904,  and  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  since  that  date. 

1.  Toledo  Harbor,  Ohio. — The  harbor  of  Toledo  is  in  the  Maumee 
River.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  4  miles  above  the  mouth 
of  the  river,  at  the  head  of  Maumee  Bay. 

Originally  the  channels  in  the  river  were  much  better  than  in  the 
bay,  having  minimum  depths  of  14  to  16  feet,  while  in  the  bay  the 
least  depth  was  8.5  feet,  and  the  maximum  depth  for  most  of  the  dis- 
tance was  but  12  feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  bay  to  a  depth  of  12  feet.  The  project  was  amended 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through  Mau- 
mee Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200  feet. 
The  estimated  cost,  including  dikes  or  other  channel  protections,  was 
$1,875,000. 

The  project  for  a  straight  channel  was  amended  in  1893  by  increas- 
ing the  width  of  outer  section,  about  3  miles  long,  to  300  feet.  Since 
1892  the  improvement  has  been  extended  to  include  the  Maumee  River. 

The  present  project  was  adopted  in  1899  and  was  authorized  by 
the  act  of  Congress  of  that  year.  It  is  simply  an  enlargement  of  pre- 
vious projects,  and  provides  for  a  channel  in  the  river  and  bay  400 
feet  wide  and  21  feet  deep,  estimated  to  cost  $1,095,000.  A  continu- 
ous contract  was  authorized  for  the  execution  of  this  work,  which  in- 
volves dredging  only,  the  limit  of  cost  being  fixed  at  $950,000. 
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The  total  expenditures  for  improving  and  maintaining  channels 
in  Maumee  River  and  Bay  to  June  30, 1905,  was  $2,278,289.43. 

The  Maumee  River  discharges  large  quantities  of  silt  in  the  bay, 
and  this  deposit  goes  on  during  the  progress  of  the  work.  It  is 
therefore  impracticable  to  separate  the  cost  of  maintenance  from  that 
of  improvement. 

The  net  result  of  all  the  expenditures  has  been  to  secure  a  channel 
21  feet  deep  and  not  less  than  200  feet  wide  from  the  upper  limits  of 
the  harbor  outward  to  the  lake,  with  the  exception  of  a  short  distance 
at  the  extreme  upper  end  of  the  harbor,  where  the  present  width  is 
100  feet.  Nearly  all  of  the  river  channel  has  been  given  the  full 
width  of  400  feet,  and  in  the  straight  channel  in  the  bay  it  has  also 
been  given  a  full-  width  outward  to  a  point  more  than  4,000  feet  be- 
yond the  range  lights,  and  the  work  is  in  progress  in  the  outer  sec- 
tion. 

The  contractor  has  employed  three  good  dredges  during  the  entire 
working  season  and  has  excavated  1,292,849  cubic  yards  of  material, 
making  a  total  with  the  work  previously  done  of  5,306,245  cubic  yards. 
He  has  begun  the  work  of  constructing  the  dike  connecting  the 
range  lights,  and  at  the  end  of  the  fiscal  year  had  placed  in  position 
273  square  yards  of  the  mattress  founclation.  While  the  rate  of 
progress  has  been  good  it  has  not  been  such  as  to  secure  the  completion 
of  the  work  within  the  stipulated  time.  It  seems  probable  that  a  few 
months'  extension  of  time  may  be  necessary  to  complete  the  contract. 

The  U.  S.  dredge  Maumee  was  required  elsewhere  during  the  work- 
ing season  of  1904.  The  amount  of  work  done  in  Toledo  Harbor  dur- 
ing this  time  was  only  about  4,000  yards.  In  the  spring  of  1905  it 
was  returned  to  this  work,  and  its  total  excavation  tor  the  year  has 
been  43,740  cubic  yards,  making,  with  the  work  previously  done,  a 
total  of  881,891  ciibic  yards,  all  of  which  has  been  excavated  from 
the  riVer  portion  of  the  channel. 

The  commerce  of  Toledo  for  the  calendar  year  1904  amounted  to 
3,115,019  tons. 

For  details  of  work  during  the  fiscal  year  on  construction  of  the 
dredge  Burton,  see  Appertdix  H  7,  herewith. 

July  1,  1904,  balance  unexpended $267,475.42 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905    20, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 161,000.00 

Proceeds  from  sale  of  Grovemment  property 176.00 

448,  651. 42 
June  30,  1906,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     - 0134,919.10 

July  1,  1905,  balance  unexpended 313,732.32 

July  1,  1905,  outstanding  liabilities 19, 35a  80 

July  1,  1905,  balance  available 294,378.52 

July  1,  1905,  amotint  covered  by  uncompleted  contracts 210,  346.  83 

Amount  (estimated)  required  for  completion  of  existing  project 15,500.00 


« Includes  $7,302.96  for  dredge  Burton. 
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Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30.  1007,  for  works  of  Improrenient,  in  addition  to  tbe  balance 
unexpended  July  1,  1906 $15,000.00 

Submitted  In  compliance  with  requirements  of  sundry  ciTil  act  of 
June  4,  1897. 

(See  Appendix  P  P  1.) 

S.  Port  Clinton  Harbor,  Ohio. — The  harbor  of  Port  Clinton  is 
within  the  mouth  of  Portage  River.  This  river  flows  into  Lake 
Erie  at  a  point  about  13  miles  by  land  and  22  miles  by  lake  west  of 
the  city  of  Sandusky.  In  its  natural  condition  the  depth  of  water 
on  the  bar  at  the  mouth  of  the  river  rarely  exceeded  5  feet. 

The  project  for  its  improvement  was  adopted  in  1871  and  .slightly 
modifled  in  1872  and  1873.  It  provided  for  the  construction  of  two 
parallel  jetties  extending  outward  from  the  mouth  of  the  river  to  a 
depth  of  10  feet  in  the  lake,  at  an  estimated  cost  of  $90,000. 

The  work  done  consisted  mainly  of  sheet  piling  of  oak  plank 
secured  and  reenforced  by  oak  piles,  with  heavy  oak  waling  pieces. 
The  pierhead  of  the  east  jetty  was  a  solid  construction  of  piles  and 
stone,  and  720  linear  feet  of  west  jetty  consisted  of  a  substructure  of 
piles  withi  niperstructure  of  timber  cribwork,  both  filled  with  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883. 
Since  then  no  further  extension  has  been  made.  The  channel  has 
been  dredged  from  time  to  time,  the  last  work  of  this  kind  being  done 
in  1903.  A  depth  of  13  feet  between  the  jetties  and  12  feet  in  the 
lake  beyond  their  outer  extremities  has  been  secured.  The  jetties 
have  become  very  much  decayed  and  have  been  partially  protected 
by  riprap  i>iled  against  them  so  as  to  give  a  slojpe  of  about  1  on  1. 
This  stone  is  in  turn  protected  by  a  covering  of  large  stone  which, 
above  the  water,  is  roughly  laid  as  a  pavement. 

The  total  amount  expended  to  June  30,  1905,  was  $99,039.10. 

The  present  project  is  practically  one  of  maintenance  and  provides 
for  completely  protecting  the  old  wooden  jetties  by  riprap.  There 
has  already  been  used  for  this  purpose  13,296  tons  of  stone,  but  addi- 
tional protection  is  necessary. 

The  funds  available  at  tne  beginning  of  the  fiscal  year  were  in- 
sufficient to  permit  any  work  to  be  undertaken.  An  examination  of 
•the  channel  made  in  the  spring  of  1905  shows  that  the  depths  in  the 
channel  between  the  jetties  and  outward  to  the  lake  are  well  main- 
tained. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $2,000 
for  maintenance  at  this  place.  Owing  to  the  small  size  of  the  appro- 
priation it  was  thought  that  the  money  could  be  more  advanta- 
geously expended  by  combining  under  one  contract  the  work  at  this 
place  and  at  the  harbor  of  Vermilion.  Plans  and  specifications  were 
prepared  with  this  end  in  view,  proposals  were  invited,  and  one  con- 
tract for  both  works  was  awarded.  The  work  contemplated  consists 
in  placing  riprap  along  the  unprotected  portions  of  the  jetties,  and 
it  will  suffice  to  afford  protection  over  the  portions  which  most  need  it. 

The  commerce  of  Port  Clinton  is  not  large.  The  total  amount  re- 
ported for  the  calendar  year  1904  was  6,535  tons. 


Digitized  by 


Google 


BIVEB  AND   HABBOB   IMPBOVEMENTS.  605 

July  1,  1904,  balance  unexpended $75.91 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

2,075.91 
June  30,  1005,  amount  expended  during  flacal  .rear,  for  maintenance 
of  Improvement 115. 01 

July  1,  1905,  balance  unexpended 1,060.00 

July  1>  1905,  outstanding  liabilities 100. 00 

July  1,  1905,  balance  available 1,800.00 

(See  Appendix  P  P  2.) 

S.  Sandusky  IJarboTy  Ohio, — ^The  harbor  of  Sandusky  is  in  the 
lower  part  of  Sandusky  Bay,  along  the  city  front,  the  part  nearest 
to  the  lake  being  about  2  miles  from  the  bar  which  divides  the  waters 
of  the  bay  from  those  of  the  lake.  In  its  natural  condition  the  depth 
was  only  such  as  the  bay  afforded,  which  was  about  10  feet  along  the 
city  front  and  from  9  to  12  feet  thence  to  the  lake. 

A  long,  fiat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel  from  1,000  to  2,000  feet  in  width  near  its 
central  portion.  The  southern  part  of  the  bar  is  called  "  Cedar 
Point "  and  the  northern  "  Sand  Point."  Between  these  two  points 
the  currents  between  the  bay  and  the  lake,  resulting  from  the  action 
of  the  wind  and  from  varying  barometric  pres-sures,  had  scoured 
out  the  channel  to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a 
mile  or  more,  the  maximum  depth  being  as  great  as  40  feet.  This 
place  has  always  been  known  as  the  "  Deep  Hole." 

The  first  appropriation  was  made  for  a  survey  in  1826,  and  tht 
first  improvement  was  made  in  1844,  consisting  in  the  construction 
of  a  dam  to  close  a  breach  across  Sand  Point.  With  this  exception 
all  the  improvements  made  previous  to  1896  consisted  in  deepening 
natural  channels  and  in  malking  a  new  straight  channel  from  the 
city  front  to  Cedar  Point  and  in  removing  sand  and  bowlders  from 
the  dock  channel  along  the  city  front.  Natural  causes  have  washed 
away  a  greater  part  of  Sand  Point  since  1826,  and  there  is  now  a 
space  of  about  7,000  feet  between  the  edge  of  the  Deep  Hole  and 
Sand  Point,  in  which  the  water  has  a  depth  of  from  2  to  6  feet. 

In  1896  and  subsequently  the  project  was  added  to  so  as  to  provide 
for  the  construction  of  parallel  jetties  of  stone  upon  mattress  founda- 
tions extending  from  Cedar  Point  and  Sand  Point  outward,  with  a 
view  to  confining  and  directing  the  flow  of  water  to  and  from  the 
bay.  Provision  was  also  made  for  the  construction  of  certain  spure 
and  mattresses  for  the  protection  of  the  channel  near  Cedar  Point 
and  at  the  point  of  the  bar  near  the  light-house. 

The  present  project,  which  was  authorized  by  the  river  and  harbor 
act  of  June  13,  1902,  includes  all  of  the  permanent  works  of  protec- 
tion and  regulation  provided  for  in  the  earlier  plans,  at  an  estimated 
cost  of  $274,564,  ana  in  addition  provides  for  securing  and  maintain- 
ing a  channel  21  feet  deep  at  mean  lake  level,  with  a  width  of  400  feet 
in  the  approaches  to  the  narbor  front  and  300  feet  in  the  harbor  chan- 
nel, at  an  estimated  cost  of  $781,000.  The  estimated  cost  of  complet- 
ing the  project,  exclusive  of  the  amounts  appropriated  prior  to  the 
last  river  and  harbor  act,  was  $930,000. 
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The  act  of  March  3,  1905,  modified  the  project  by  omitting  there- 
from the  excavation  of  rock  in  the  dock  channel  other  than  that 
already  provided  for  by  contract.  The  exclusion  of  this  work 
diminishes  the  cost  of  completion  on  the  basis  of  the  original  esti- 
mate by  the  sum  of  $320,000. 

The  total  expenditure  for  improving  Sandusky  Harbor,  from  1844 
to  June  30,  1905,  was  $679,590.20. 

This  expenditure  has  resulted  in  the  dredging  as  above  described 
and  in  the  construction  of  a  portion  of  the  sill,  jetties,  dikes,  and  mat- 
tress which  the  plan  provides  for.  In  all  about  12^  per  cent  of  the 
latter  class  of  work  had  been  accomplished. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $125,000 
for  the  work  and  authorized  contracts  to  be  made  to  an  amount  not 
to  exceed  $480,000,  in  addition,  for  the  completion  of  the  project.  It 
is  proposed  to  apply  this  money  first  to  the  complete  excavation  of  the 
channels,  there  being  good  reason  to  hope  that  experience  will  show 
that  it  will  be  more  economical  to  maintain  them  by  periodical  dredg- 
ing than  to  attempt  to  protect  them  by  additional  dikes,  sills,  and  jet- 
ties. A  contract  nas  been  let  for  dredging  about  2,000,000  yards  of 
material  in  the  straight  channel  and  the  dock  channels.  This  will 
complete  this  portion  of  the  improvement.  The  excavation  of  the 
channel  on  the  bar,  being  in  an  exposed  locality,  is  to  be  done  by  the 
Government  hydraulic  dredge. 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  work 
was  in  force,  which  provided  among  other  things  for  the  excavation 
of  5,403  cubic  yards  of  rock  in  the  dock  channel.  All  the  work  imder 
this  contract,  except  the  rock  excavation,  had  been  completed.  The 
time  of  completing  the  contract  has  been  extended.  It  is  desirable 
that  this  work  should  be  finished,  because  the  prices  are  very  favor- 
able to  the  United  States.  Nothing  was  accomplished  during  the 
fiscal  year,  except  to  prepare  a  drilling  and  dredging  plant.  It  is 
probable  that  the  work  wnl  be  completed  during  the  coming  year,  and 
this  will  be  all  of  the  rock  excavation  that  can  be  done  un(^r  the  law. 
The  citizens  of  Sandusky  have  voted  to  issue  bonds  to  carry  out  this 
portion  of  the  improvement. 

Serious  shoaling  having  taken  place  in  the  narrow  portions  of  the 
channel,  an  allotment  of  $10,000  from  the  river  and  harbor  appropria- 
tion of  April  28,  1904,  was  made  before  the  beginning  of  the  present 
fiscal  year,  and  during  the  season  the  neces.sary  dredging  was  done  to 
remove  these  shoals.  In  all  about  78,000  cubic  j'ards  of  material  was 
excavated,  part  of  which  was  done  by  the  U.  S.  dredge  Maumee  and 
the  remainder  under  an  open-market  agreement  with  a  dredging 
company. 

The  receipts  and  shipments  at  the  harbor  of  Sandusky  for  the  cal- 
endar year  1904  amounted  to  1,436,615  tons. 
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July  1,  1904,  balance  unexi)ended $31,659.88 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  125, 000. 00 

156,  659. 88 
June  30,  1905,  amount  expended  during;  flscal  year : 

For  works  of  improvement 18.000.00 

For  maintenance  of  improvement 11.4!>8. 08 

<•  19, 458. 08 

July  1,  1905,  balance  unexpended 137,201.80 

July  1,  1905,  outstanding  liabilities 200.00 

July  1, 1905,  balance  available 137,001.80 

July  1, 1905,  amount  covered  by  uncompleted  contracts 10, 653. 58 

Amount  (estimated)  required  for  completion  of  existing  project 485, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 175,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  P  P  3.) 

4.  Huron  Harbor,  Ohio. — This  harbor  is  situated  at  the  mouth  of 
Huron  River.  In  its  natural  condition  the  entrance  was  practically 
closed  by  a  sand  bar. 

The  first  project  for  its  improvement  was  adopted  in  1826  and  pro- 
vided for  the  construction  of  two  parallel  jetties  140  feet  apart  ex- 
tending outward  from  the  river  banks.  These  jetties  were  lengthened 
from  time  to  time  and  repaired  as  required,  and  the  channel  was 
finally  deepened  by  dredging. 

The  total  amount  expended  under  all  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30, 1905,  was  $269,908.95. 

The  present  project  for  the  improvement  of  this  harbor  was  author- 
ized by  the  river  and  harbor  act  of  March  3,  1905.-  It  is  based  upon 
a  survey,  plan,  and  estimate  called  for  by  the  river  and  harbor  act  of 
June  13,  1902,  and  is  published  in  full  in  the  Report  of  the  Chief  of 
Engineers  for  1904,  pages  3209  to  3218,  inclusive. 

Briefly,  this  plan  proposes  to  utilize  all  of  that  portion  of  the  west 
jetty  which  is  serviceable,  and  to  extend  the  same  240  feet  and  termi- 
nate it  at  its  outer  extremity  in  a  pierhead  50  feet  square;  also,  to 
build  another  pierhead  of  the  same  dimensions  300  feet  easterly  from 
the  first,  and  to  connect  it  with  the  shore  by  a  new  jetty  of  rubble- 
mound  type  built  entirely  of  stone.  The  new  jetty  will  not  be  par- 
allel to  the  west  jetty,  but  will  diverge  as  it  approaches  the  shore,  and 
will  reach  the  shore  at  a  point  1,200  feet  distant  from  the  west  jetty. 
The  channel  and  a  part  of  the  sheltered  area  are  to  be  dredged  to  a 
depth  of  21  feet  and  the  old  east  jetty  is  to  be  completely  removed. 
The  pierheads  and  the  west  jetty  extension  are  to  be  capped  with  con- 
crete. The  total  estimated  cost  of  the  work  is  $315,500,  exclusive  of 
funds  in  hand. 

In  the  spring  of  1904  it  was  necessary  to  make  an  allotment  of 
$40,000  from  the  river  and  harbor  act  of  April  28, 1904,  for  the  main- 
tenance of  this  harbor.  This  money  has  oeen  expended  during  the 
past  year  in  rebuilding  about  490  linear  feet  of  the  shoreward  end  of 

a  Includes  $8,000  for  dredge  Burton. 
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the  west  jetty,  which  was  in  such  a  ruinous  condition  that  it  threat- 
ened to  give  way  and  to  involve  the  destruction  of  the  channel.  This 
extension  directly  advances  the  project  and  diminishes  proportionally 
the  amount  required  for  its  completion.  A  special  construction  or 
12  by  12  sheet  piling  is  now  being  built  to  connect  this  work  with  the 
shore,  and  a  length  of  about  80  feet  will  have  to  be  covered. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $68,500 
and  authorized  contracts  to  be  entered  into  for  $200,000  more  for  the 
completion  of  the  new  project.  The  funds  available  will  be  expended 
in  the  jetty  extension  and  the  construction  of  the  two  pierheads.  This 
work  will  be  .done  by  hired  labor,  and  arrangements  are  now  being 
made  to  procure  the  material. 

The  receipts  and  shipments  of  this  harbor  for  the  calendar  vear 
1904  amounted  to  502,848  tons. 

July  1,  1904,  balance  unexpended $47,850.35 

Proceeds  from  sale  of  Government  property : 25.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     68, 500. 00 

116, 375. 35 
June  30,  1905,  amount  exjwnded  during  flsonl  year,  for  maintenance 
of  Improvement 40,485.59 


July  1,  1905,  balance  unexi)ended 75,889.  76 

July  1,  1905,  outstanding  liabilities J 3,277.42 


July  1,  1905,  balance  available 72,612.34 


Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 200,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897.      ^ 

(See  Appendix  P  P  4.) 

6.  Vermilion  Harbor,  Ohio. — yermilion  Harbor  is  at  the  mouth 
of  Vermilion  River,  which  empties  into  Lake  Erie  about  20  miles 
eastward  from  Sandusky. 

The  improvement  of  this  harbor  was  first  undertaken  in  1836, 
when  an  ap{>ropriation  of  $10,000  was  made  for  this  purpose.  The 
original  project  provided  for  parallel  jetties  extending  outward  to 
12  feet  or  water  m  the  lake.  The  jetties  were  built,  but  the  current 
only  sufficed  to  maintain  a  channel  of  about  7  feet  depth  across  the 
bar.  In  the  natural  condition  of  the  harbor  there  was  only  about 
2  feet  of  water  at  this  place.  Dredging  was  accordingly  resorted  to 
and  the  project  enlarged  to  provide  for  a  depth  of  14  feet  of  water. 
This  involved  the  removal  of  rock  and  the  project  was  never  fully 
executed. 

The  total  amount  of  money  expended  to  June  30,  1905,  is 
$133,310.74. 

Exclusive  of  the  appropriation  made  in  the  river  and  harbor  act 
of  March  3,  1905,  there  has  been  but  $10,000  available  for  the  repair 
and  maintenance  of  these  works  for  the  past  twenty-two  years.  As 
a  result  the  superstructure  of  the  jetties  is  very  badly  decayed  and 
the  channel  has  deteriorated. 

The  act  of  June  13,  1902,  called  for  an  examination  and  survey  of 
this  harbor.    The  report  is  given  in  full  in  the  Report  of  the  Chief 
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of  Engineers  for  1904,  pages  3235  to  3242,  inclusive,  and  recom- 
mended maintenance  by  repair  of  the  existing  jetties  in  a  durable 
and  permanent  manner,  the  timber  superstructure  to  be  removed 
down  to  the  level  of  the  water,  the  side  walls  of  the  cribs  to  be  reen- 
forced  by  a  riprapping  of  heavy  stone  having  a  slope  of  1  on  1^; 
these  slopes  to  oe  carried  up  above  the  surface  of  the  water  so  as  to 
give  the  jetty  a  height  of  5  feet;  above  water  the  heavy  stone  pro- 
tection to  be  laid  in  the  form  of  a  pavement.  The  estimated  cost 
of  this  work  is  $42,350. 

The  act  of  March  3,  1905,  appropriated  $15,000  for  maintenance, 
which  will  be  expended  in  the  manner  recommended  in  the  above- 
mentioned  report.  It  was  thought  that  this  money  would  be  more 
advantageously  expended  by  combining  under  one  contract  the  works 
at  the  harbors  of  Vermilion  and  Port  Clinton,  and  plans  and  specifica- 
tions have  been  prepared  and  proposals  invited  with  this  end  in  view, 
and  a  single  contract  has  been  let  for  both  works.  The  work  will 
begin  at  the  shoreward  end  of  the  west  jetty  and  be  continued  outward 
as  far  as  the  means  will  allow.  By  this  plan  the  portions  of  the 
jetty  most  in  need  of  repairs  will  receive  attention  first. 

The  harbor  of  Vermilion  has  but  very  little  commerce  and  its 
use  is  local.  The  receipts  and  shipments  for  the  calendar  year  1904 
amounted  to  4,900  tons. 

Amount  appropriated  by  river  and  liarlwr  act  approved  March  3, 1905.  $15, 000. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement .__ 33.19 

Jnly  1,  1905,  balance  unexpended 14,906.81 

July  1,  1905,  outstanding  liabilities 100.00 

July  1,  1905,  balance  available 14,866.81 

(See  Appendix  P  P  5.) 

6.  Black  River  (Lorain)  Harbor,  Ohio. — This  harbor  is  within  the 
mouth  of  Black  River,  where  it  enters  Lake  Erie,  26  miles  west  of 
Cleveland.  In  its  natural  condition  the  depth  of  water  at  the  mouth 
of  this  river  did  not  exceed  3  feet,  but  the  river  itself  was  navigable 
for  a  distance  of  3  miles  from  its  mouth  for  all  vessels  then  in  use 
upon  the  lake. 

The  first  project  provided  for  the  construction  of  parallel  jetties. 
These  jetties  have  had  to  be  rebuilt  and  extended  from  time  to  time 
so  as  to  keep  pace  with  increasing  requirements,  and  dredging  has 
been  resorted  to  to  secure  a  greater  depth  than  the  natural  currents 
would  afford. 

The  present  project  was  formally  adopted  by  the  river  and  harbor 
act  of  March  3,  1899,  which  made  provision  for  its  execution  by  a 
continuous  contract.  It  provides  for  the  construction  of  two  rubble- 
mound  breakwaters  converging  toward  the  lake,  having  an  opening 
between  them  at  their  outer  extremities  500  feet  in  width,  and  in 
prolongation  of  the  axial  line  of  the  jettied  channel.  It  also  pro- 
vides For  repairing  or  rebuilding  the  jetties  and  for  dredging  the 
protected  areas  to  a  depth  of  20  feet.    The  estimated  cost  is  $695,500. 

The  total  amount  expended  prior  to  the  adoption  of  the  present 
•project  was  $292,204.77,  and  tne  amount  expended  upon  the  new 
project  from  the  time  of  its  adoption  to  June  30, 1905,  was  $350,434.74, 

ENo  1905  M 39 
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The  amount  authorized  by  the  act  of  March  3, 1899,  not  being  suffi- 
cient to  secure  the  completion  of  the  work  at  such  prices  as  could  be 
obtained  by  advertisement,  special  authority  was  given  in  the  river 
and  harbor  act  of  June  6, 1900,  to  enter  into  contract  for  such  portion 
of  the  work  as  the  funds  available  would  allow,  at  a  cost  not  to  exceed 
a  10  per  cent  increase  over  the  original  estimates.  This  authority 
permitted  a  contract  to  be  made  for  all  of  the  work  proposed  except 
the  rubble-mound  portion  of  the  east  breakwater.  Work  was  m 
progress  under  this  contract  at  the  beginning  of  the  fiscal  year.  The 
repair  and  rebuilding  of  the  jetties  proposed  had  been  completed  with 
the  exception  of  a  length  of  188  feet.  This  has  since  been  finished. 
Work  was  in  progress  upon  the  west  breakwater,  but  the  rate  of  prog- 
ress was  slow  and  not  such  as  to  complete  the  contract  on  time.  Dur- 
ing the  year  the  contractor  has  done  work  upon  the  breakwater  to  the 
value  of  $41,777.77  and  upon  the  jetties  of  $11,862.14. 

After  the  letting  of  this  contract  the  United  States  was  able  to 
secure  without  cost  the  placing  of  about  50,000  cubic  yards  of  shale 
rock  along  the  axial  line  of  the  proposed  east  breakwater.  This 
material  had  a  value  in  place,,  on  the  basis  of  contract  prices,  of 
$35,000,  and  advanced  the  construction  of  the  ea-st  breakwater  to 
this  extent.  A  contract  was  let  in  August,  1904,  for  the  completion 
of  as  much  of  this  breakwater  as  the  means  available  would  allow.  A 
superstructure  of  heavy  placed  stone  was  adopted  instead  of  a  paved 
cross  section.  About  $20,000  in  excess  of  the  funds  then  available 
was  necessary  to  complete  the  east  breakwater.  This  amount  was 
provided  in  the  river  and  harbor  act  of  jNfarch  3,  1905.  The  act 
appropriated  in  all  $85,000,  from  which  the  aforementioned  allot- 
ment has  been  made,  and  the  remainder  will  be  applied  to  building  645 
linear  feet  of  concrete  superstructure  upon  the  old  west  jetty  and  to 
such  work  of  dredging  as  may  be  necessary  to  maintain  the  channel. 

The  commerce  of  Lorain  for  the  calendar  year  1904  amounted  to 
2,393,238  tons. 

July  1,  1904,  balance  unexpended $338,422.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    85, 000. 00 

Amount  appropriated  by  sundrj'  civil  act  approved  March  3. 1905 20, 000. 00 

Proceeds  from  salvage  of  projjerty 32. 50 


443,454.99 
June  30,  1905,  amount  expended  during  fiiical  year: 

For  works  of  improvement |i95, 212. 38 

For  maintenance  of  improvement 3,644.85 

98,857.23 


July  1,  1005,  balance  unexiieuded .344,597.76 

July  1,  1905,  outstanding  liabilities..     .  .      8,891.73 


July  1.  UK),'),  balance  nvtillable-  -. .  335,706.03 


July  1,  190.'>,  amount  coveretl  by  uncompleted  contracts 291,776.95 

Amount  (estimated)  reciulretl  for  i-oiupletlon  of  existing  project 151,000.00 


Amount  that  can  be  pi-ofltably  expended  In  fiscal  year  ending  June  30, 
1907,  for  worl<s  of  improvement.  In  addition  to  the  balance  unex- 
I)ended  July  1.  1905 46,000.00 

Submitted  in  compliiince  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  P  G.) 
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7.  Cleveland  Harbor,  Ohio. — ^The  old  harbor  of  Cleveland  was 
entirely  within  the  mouth  of  the  Cuyahoga  River,  where  the  natural 
depth  of  the  water  was  sufficient  for  the  requirements  of  the  time. 
The  mouth  of  the  river  was  obstructed  by  an  extensive  sand  bar,  across 
which  a  channel  of  varying  location  and  uncertain  depth  existed. 
Sometimes  the  mouth  *ot  the  river  would  be  entirely  closed  by  the 
action  of  the  waves  and  would  remain  so  until  a  fre^et  in  the  river 
cut  out  a  new  entrance. 

The  first  improvement  was  undertaken  in  1825,  and  the  plun  con- 
templated straightening  the  channel  so  that  it  would  lead  more 
directly  into  the  lake,  and  making  the  new  location  permanent  by 
jetties  to  confine  the  water  and  concentrate  the  action  of  the  current 
upon  the  bar.  These  jetties  were  built,  repaired,  extended,  and,  in 
part,  rebuilt,  and  the  channel  was  made  deeper  and  maintained  by 
dredging  as  necessity  required ;  but  there  was  no  change  in  the  gen- 
eral plan  of  improvement  until  1875,  at  which  time  the  total  expendi- 
ture had  been  $348,881.61. 

In  1875  a  project  was  adopted  for  a  breakwater  in  5  fathoms  of 
water.  The  west  breakwater  was  commenced  in  1876  and  completed 
in  1883,  a  total  length  of  7,130  feet.  The  east  breakwater  was  com- 
menced in  1888  anacontinued  at  intervals  until  1893,  when  its  length 
was  2,494.5  feet.  In  1895  an  opening  of  200  feet  was  made  in  the 
shore  arm  of  the  west  breakwater  as  a  sanitary  measure.  In  1896  a 
project  for  completing  the  improvement  was  approved  by  Congress, 
and  contracts  for  the  work  were  authorized,  at  a  total  cost  not  to 
exceed  $1,354,000.  (See  Annual  Report  of  tlie  Chief  of  Engineers  for 
1896,  pp.  2949  -2953.)  These  improvements  involve  the  completion  of 
the  east  breakwater,  covering  an  extension  of  about  3,000  feet ;  remov- 
ing superstructure  of  the  old  west  breakwater  to  a  depth  of  2  to  3  feet 
below  water  level  and  replacing  it  with  a  superstructure  of  concrete 
masonry ;  reenforcing  the  cribs  below  the  masonry ;  sheathing  the  face 
of  east  breakwater ;  removing  and  rebuilding  the  east  and  west  piers, 
and  widening  the  mouth  of  the  river.  A  continuous  contract  for  the 
work  was  authorized. 

In  1899  a  project  was  prepared  and  was  authorized  by  the  river 
and  harbor  act  of  that  year  lor  deepening  the  channel  and  sheltered 
area  by  dredging  to  a  depth  of  21  feet.  This  project  was  enlarged 
by  the  act  of  June  13,  19(fe,  to  permit  the  dredging  to  be  carried  to  a 
depth. of  25  feet.  The  estimated  cost  of  the  work  was  $478,400. 
Since  1899  the  sum  of  $115,000  has  been  expended  toward  the  execu- 
tion of  this  project  and  there  has  been  excavated  from  the  sheltered 
area  and  jettied  channel  766,928  cubic  yards,  but,  as  shown  by  the 
annual  report  of  the  district  engineer  for  1904,  the  deposit  which  has 
taken  place  over  this  area  during  this  period  has  equaled  or  exceeded 
the  amount  of  material  removed;  therefore  the  work  done  must  be 
regarded  simply  as  maintenance  work  and  not  in  advancement  of  the 
project. 

An  addition  to  the  project  was  authorized  by  the  act  of  Congress 
of  June  13, 1902,  providing  for  improving  and  enlarging  the  entrance 
to  the  harbor,  and  for  extending  the  breakwater  eastward  to  Gordon 
Park  in  the  city  of  Cleveland,  a  distance  of  about  16,000  feet,  at  a 
total  estimated  cost  of  $4,481,456,  and  the  act  authorized  an  expendi- 
ture of  $2,800,000  for  prosecuting  this  project. 
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The  total  of  all  expenditures  for  improving  Cleveland  Harbor 
from  1825  to  June  30, 1905,  was  $3,899,599.22. 

This  expenditure  has  covered  the  cost  of  the  construction  of  the 
works  under  the  earlier  projects  and  their  maintenance  up  to  the 
time  that  the  project  was  enlarged.  It  has  sufficed  for  the  comple- 
tion of  the  project  of  1896,  with  the  exceptioft  of  a  small  amount  of 
jetty  extension  and  dredging  near  the  mouth  of  the  Cuyahoga  River 
and  south  of  the  Lake  Shore  Railway  bridge.  This  work  would 
have  cost  about  $35,000,  but  it  could  not  be  carried  out  because  the 
United  States  never  obtained  title  to  the  land  which  would  have  to 
be  dredged  away.  A  length  of  about  270  feet  of  the  east  breakwater 
extension,  being  a  portion  of  the  shore  arm,  was  not  built  because  it 
was  forbidden  by  the  river  and  harbor  act  of  June  13,  1902.  If  com- 
pleted, this  work  would  have  cost  $45,000. 

The  work  at  the  new^  entrance  and  for  the  extension  of  the  break- 
water eastward  is  being  carried  out  under  continuous  contracts. 
New  entrance  work  is  about  37  per  cent  completed.  It  should  be 
about  50  i^er  cent  completed,  the  rate  of  progress  not  having  been  up 
to  the  contract  requirements.  The  breakwater  extension  work  is 
about  38  per  cent  completed,  which  is  about  1^  per  cent  in  advance 
of  the  contract  requirements.  The  work  of  sheathing  the  east  break- 
water with  hard-wood  plank  has  been  carried  on  by  hired  labor  and 
is  now  very  nearly  completed.  Minor  repairs  have  been  made  to  the 
jetties  and  breakwaters  by  hired  labor  during  the  year. 

The  sundry  civil  act  of  March  3, 1905,  appropriated  $180,800,  under 
the  authorization  of  the  act  of  1890,  for  improving  harbor  at  Cleve- 
land. Ohio,  continuing  improvement.  This  will  be  applied  to  repair 
and  maintenance  as  follows:  Sheathing  with  hard-wood  plank  the 
harbor  side  of  the  west  breakwater;  protecting  the  west  breakwater 
on  the  lake  side  by  a  riprap  of  heavy  stone,  about  10  tons  to  the  run- 
ning foot  of  breakwater,  and  repairing  and  strengthening  the  por- 
tion of  the  shore  arm  of  the  breakwater  between  the  200-foot  opening 
and  the  harbor  line.  This  will  be  given  a  concrete  top  to  conform  to 
the  remainder  of  this  structure.  The  funds  appropriated  by  the  same 
act,  under  the  authorization  of  1902,  will  be  applied  to  the  new 
entrance  and  main  breakwater  extension  under  continuous  contracts. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $200,000 
for  continuing  the  improvement  and  for  maintenance.  This  will  be 
expended  in  the  advancement  of  the  project  for  deepening  the  chan- 
nel and  sheltered  area  to  25  feet.  The  greater  portion  of  the  work  will 
be  done  in  the  west  basin,  where  no  previous  dredging  has  been  done 
and  where  the  shoaling  has  been  sufficient  to  prevent  its  use  by  the 
largest  class  of  vessels.  One  hundred  and  fifty  thousand  dollars  will 
be  expended  for  this  purpose  under  contract  and  the  remainder  will 
be  expended  for  the  operation  of  the  United  States  dredge. 

The  receipts  and  shipments  at  Cleveland  for  the  calen<£ir  year  1904 
amounted  to  9,350,417  tons. 
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July  1,  1904,  balauce  un«xpeud«d _ 91. 001. 178.  W 

Amoont  appropriated  by  river  and  barbor  act  approved  March  3. 

1905 200,  000.  00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905- _  fl-SO,  800.  00 

Proceeds  from  sale  of  Government  property 9.  96 

Collected  on  account  of  damages  to  piers 100. 00 


1.  SaZ.  088.  84 
June  30,  1905,  amount  expended  during  fiscal  yehr : 

For  works  of  Improvement |657, 233.  75 

For  maintenance  of  improvement 50,878.58 

0  708,112.33 


.Tulv  1.  1905,  Imlance  unexpended 1,123,976.51 

July  1,  1905,  outstanding  liabilities , i'29,781.18 

July  1, 1905,  balance  available 1,094,195.33 


July  1,  1905,  amount  covered  by  uncompleted  contracts 1,861,307.27 

Amount  (estimated)  required  for  completion  of  existing  project---  3, 207, 356.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 :. .=550,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  PPT.) 

8.  Fairport  Harbor,  Ohio. — This  harbor  is  situated  at  the  mouth  of 
(irand  River,  where  it  enters  Lake  Erie,  about  32  miles  eastward 
from  the  harbor  of  Cleveland.  Before  the  improvement  was  under- 
taken the  depth  across  the  bar  at  the  mouth  of  the  river  was  variable 
and  uncertain  and  quite  insufficient  for  the  needs  of  commerce. 

The  first  improvement  was  undertaken  in  1825,  and  the  original 
project  provided  for  the  construction  of  parallel  jetties  of  cribwork 
filled  with  stone,  placed  about  200  feet  apart  and  extending  outward 
across  the  bar  and  into  the  lake.  The  jetties  were  extended  and  have 
been  repeatedly  repaired  and  rebuilt  as  necessities  required,  and  the 
channel  has  been  deepened  and  redredged  many  times. 

In  1896  the  project  was  enlarged  to  provide  for  the  construction  of 
two  breakwaters  converging  toward  the  lake,  the  outer  ends  being  in 
deep  water,  and  sufficient  space  being  left  between  them  to  afford  an 
easy  entrance  to  the  jettied  channel.  These  breakwaters  were  to  ter- 
minate in  pierheads  50  feet  square,  and  the  total  length  of  the  west 
breakwater  was  to  l)e  2,050  feet  and  the  east  breakwater  1,350  feet. 
The  estimated  cost  of  the  work,  including  dredging  between  the 
breakwaters  to  a  depth  of  20  feet,  was,  as  revised  in  15)00,  $585,000. 

The  total  amount  expended  to  June  30,  1905,  was  $668,566.52. 

ITiis  expenditure  has  resulted  in  the  construction  of  the  west  jetty 
2,370  feet  in  length  and  the  east  jetty  1,765  feet  in  length  from  the 
original  shore  line;  also  in  the  construction  of  828  linear  feet  of  the 
shoreward  end  of  the  west  breakwater.  All  of  these  structures  are 
of  timber  cribs  filled  with  stone  and  all  were  surmounted  originally 
by  timber  superstructures.  Owing  to  the  advance  of  the  shore  line,  a 
considerable  portion  of  these  jetties  is  now  within  the  present  shore 
line  and  are  no  longer  maintained  by  the  United  States.  These  works 
have  been  repaired  and  maintained  and  a  very  large  amount  of  dredg- 
ing has  been  done  to  improve  and  preserve  tfie  channel. 


« Includes  $17.130..'?2  for  dredge  Burton. 
*  Includes  $326.51  for  dredge  Burton. 
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Very  extensive  aud  complete  work  of  repair  and  maintenance  was 
imdertaken  with  funds  provided  by  the  river  and  harbor  act  of  June 
13,  1902.  Five  hundred  and  eighty  linear  feet  at  the  shoreward  end 
of  the  east  jetty  was  completely  rebuilt  of  timber  cribs  with  a  con- 
crete top,  and  570  linear  feet  of  the  west  jetty  was  extensively  repaired 
with  tongued  and  grooved  piling  below  the  water  and  with  concrete 
and  stone  above,  and  1,137  linear  feet  of  the  remaining  portion  of  the 
jetties  was  protected  l)elow  water  by  a  slxeathing  of  hard-wood  plank. 
All  of  this  work  was  done  under  contract,  and  at  the  beginning  of  the 
present  fiscal  year  was  about  94  per  cent  completed.  It  was  finished 
September  19,  1904.  The  amount  earned  by  the  contractor  during 
the  present  fiscal  year  was  $7,313.36.  In  addition  to  this,  minor  work 
of  repair  was  done  by  hired  labor,  at  a  total  cost  of  $1,995.66. 

This  harbor  suffers  greatly  from  the  extensive  movement  of  sand, 
which  constantly  re-forms  the  bar  at  the  outer  end  of  the  jetties. 
Dredging  was  done  in  the  spring  of  1904,  involving  the  removal  of 
more  than  30,000  cubic  yards  oi  material,  but  notwithstanding  this 
the  bar  re-formed  in  August  and  it  was  nece.s.sary  to  remove  10,112 
cubic  yards  to  restore  the  channel.  In  the  spring  of  1905  it  was  again 
obstructed,  and  the  U.  S.  dredge  Burton  was  sent  to  this  place,  where 
it  removed  21,016  cubic  yards  of  material,  at  a  field  cost  of  $1,770.84, 
again  restoring  the  channel. 

On  account  of  this  extensive  sand  movement  it  has  been  determined 
that  it  will  be  necessary  to  connect  the  west  breakwater  with  the 
shore.  The  river  and  harbor  act  of  March  3,  1905,  permitted  this  to 
be  done,  and  plans  and  specifications  were  prepared  for  the  execution 
of  this  work  under  contract,  a  rubble-mounted  structure  being  adopted. 
The  work  was  advertised,  but  the  bids  received  were  all  deemed  ex- 
cessive and  were  rejected,  and  the  work  has  again  been  placed  imder 
advertisement. 

In  the  fall  of  1904  the  east  jetty  was  damaged  by  being  struck  by 
the  steamer  Princeton.  The  estimated  cost  of  making  good  the  injury 
has  been  collected  through  the  Department  of  Justice  and  placed  to 
the  credit  of  the  appropriation. 

The  receipts  and  shipments  at  this  harbor  during  the  calendar  year 
amounted  to  1,781,796  tons.  Plans  are  under  way  for  greatly  improv- 
ing the  docks  and  dock  machinery,  and  when  this  is  done  there  will 
no  doubt  be  a  large  increase  of  tonnage  at  this  port. 

July  1,  1904,  balance  unexpeudwl $66,  032. 5a 

Collection  on  account  of  damaKf^si  to  pier 101.  50 

Amount  appropriated  by  river  aud  harbor  act  approved  March  3. 1905.  135, 000.  00 

201, 134.  03 
.Tune  .so,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement I.*),  000. 00 

For  maintenance  of  improvement 28, 943. 52 

■■ —  033,  943.  52 

•July  1.  1905,  balance  unexpended 167,190.51 

July  1.  1905,  outHtanding  liabilities 939.66 

July  1,  1905,  balance  available 166,250.85 

Amount  (estimated)  required  for  completion  of  existing  project 345. 000.  00 

(See  Appendix  PP  8.) 

» Includes  |5,000  for  dretlge  Burton. 
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9.  ABhtdbvla  Harbor,  Ohio. — This  harbor  is  situated  at  the  mouth 
of  the  Ashtabula  River,  where  it  enters  Lake  Erie,  at  a  point  about 
54  miles  eastward  from  the  harbor  of  Cleveland.  In  its  natural  con- 
dition the  mouth  of  the  river  was  obstructed  by  a  bar,  upon  which  the 
depth  of  water  varied  according  to  the  prevailing  conditions  of 
storms  on  the  lake  and  freshets  in  the  river.  The  greatest  possible 
depth  on  the  bar  was  9  feet,  this  being  the  distance  to  the  underlying 
rock  near  the  short  line.  The  minimum  depth  probably  did  not 
exceed  2  feet. 

The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1826  and  provided  for  the  construction  of  two  parallel 
jetties  extending  outward  into  the  lake.  These  jetties  have  been  built 
and  repaired  from  time  to  time  and  extended  farther  into  the  lake,- 
and  the  channel  has  been  deepened  by  dredging  to  meet  the  increasing 
demands  of  commerce,  the  project  being  modi^d  accordingly. 

Under  the  authority  of  the  river  and  harbor  act  of  1896  a  new^ 
project  was  adopted.  It  modifies  the  previous  project  in  regard  to 
the  length  of  the  jetties  and  provides  for  the  construction  of  two 
separate  breakwaters  converging  toward  the  lake,  their  outer  ends 
being  about  400  feet  apart  and  in  water  29  feet  deep.  The  estimated 
cost  was  $465,000. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  a  continuous 
contract  to  be  made  for  the  constniction  of  these  breakwaters  at  a 
cost  not  to  exceed  $430,000. 

The  total  amount  expended  for  all  purposes  to  June  30,  1905,  was 
$1,004,818.90. 

These  expenditures  had  sufficed  for  the  construction  and  main- 
tenance of  the  jetties,  which  have  now  been  completed  as  far  as 
it  is  proposed  to  carry  them,  and  for  all  the  necessary  dredging  for 
the  purpose  of  securing  and  maintaining  the  required  depths  in  the 
channel,  and  for  the  completion  of  about  66  per  cent  of  the  break- 
water work  provided  for  under  the  continuous  contract.  The  two 
timber-crib  pierheads  with  concrete  tops  have  been  completed,  and 
the  light-house  has  been  erected  upon  one  of  them.  A  large  amount 
of  work  has  been  done  upon  the  two  rubble-mound  breakwaters. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  on  the  west 
breakwater,  but  the  force  and  plant  was  entirely  inadequate  for  work 
of  this  magnitude.  The  total  amount  earned  foy  the  contractor  dur- 
ing the  working  season  was  $16,406.82.  The  contractor  for  this  work 
IS  the  same  as  for  Conneaut,  and  for  reasons  explained  in  that  report 
no  work  has  been  done  this  season. 

At  the  close  of  the  fiscal  year  1904  dredging  was  in  progress  under 
an  emergency  contract  to  restore  the  channel  between  the  jetties  and 
across  the  bar.  The  work  was  not  completed  imtil  July  11.  A  total 
of  27,424  cubic  yards  of  material  was  removed  at  a  cost,  in  round 
numbers,  including  inspection,  of  $8,400.  The  bar  had  re-formed  in 
the  spring  of  1905,  and  the  navigable  depth  over  it  did  not  exceed 
16^  feet.  The  U.  S.  dredge  Burton  was  sent  on  April  11  to  remove 
this  obstruction.  The  woA  was  completed  on  April  29,  11,000  cubic 
yards,  place  measurement,  having  been  removed,  at  a  field  cost  of 
$2,014.99. 

As  explained  in  the  Annual  Report  of  1904,  the  Secretary  of  War 
under  authority  of  law  has  granted  permission  to  the  Pittsburgh, 
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Youngstown  and  Ashtabula  Railroad  Company  to  .remove  the  west 
jetty  and  replace  the  same  by  a  bulkhead  60  feet  farther  west,  thus 
increasing  the  width  of  the  channel.  Up  to  the  beginning  of  the  fiscal 
year  this  work  had  been  about  one-half  co<npleted.  Operations  are 
now  in  progress  to  finish  it.  The  company  is  required  to  furnish  a 
suitable  site  for  the  range  light. 

The  act  of  Congress  of  March  3,  1905,  authorized  the  funds  avail- 
able from  the  appropriation  of  1902  to  be  applied  to  extension 
of  the  west  brealcwater  to  a  point  at  or  near  the  shore.  Proposals 
have  been  invited  for  extending  this  work  1,500  feet.  The  lowest 
bid  received  was  unsigned  and  otherwise  defective  and  all  other  bids 
were  unreasonable  and  excessive,  so  that  the  proposals  were  rejected 
and  the  work  readvertised. 

The  owners  of  the  steamer  M.  A.  Hanna,  which  damaged  and  de- 
stroyed the  outer  end  of  the  east  jetty,  have  tendered  the  sum  of 
$3,375.75  in  satisfaction  of  this  injury.  This  offer  has  been  accepted 
by  the  War  Department  and  the  amount  has  been  placed  to  the  credit 
or  the  appropriation. 

The  commerce  of  Ashtabula  is  very  great;  notwithstanding  the 
depression  in  the  ore  trade  during  the  calendar  year  1904,  the  receipts 
and  shipments  amounted  to  more  than  5,600,000  tons. 

July  1,  1904,  balance  unexpended $.395,644.44 

Amount  appropriated  by  river  and  harbor  act  appn>ve<l  March  3, 1905.     20, 000. 00 

Collections  on  account  of  damages  to  piers 3,525.75 

Proceeds  from  sale  of  (iovernment  proi)ert}- 1.00 

419. 171. 19 
June  30,  1905,  amount  ex|>euded  durlUK  fiscal  year : 

For  works  of  Improvement sf-'iO,  !I71.  84 

For  maintenance  of  Improvement-- 12, 2;!0.  «4 

« .52, 202.  RS 

July  1,  1905,  balance  unexpended .'?6«,968.51 

July  1,  1905,  outstanding  liabilities 100.00 

July  1.  1905,  balance  available— .166.868.51 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1.T8, 7.34.  34 

(See  Appendix  P  P  9.) 

10.  Conneaut  Harbo7\  Ohio. — ^This  is  the  most  easterly  harbor  in 
the  Cleveland  district.  It  is  at  the  mouth  of  Conneaut  Creek,  in  the 
northeastern  part  of  the  State  of  Ohio,  and  near  the  Pennsylvania 
line.  In  its  natural  condition  the  creek  was  obstructed  by  a  bar  at 
its  mouth,  over  which  the  average  depth  of  water  did  not  exceed  2 
feet. 

The  first  improvement  was  undertaken  in  1829  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  cribs  filled  with  stone. 
Only  a  moderate  degree  of  improvement  was  sought,  and  the  greatest 
depth  ever  obtained  under  this  project  through  the  action  of  these 
jetties  did  not  exceed  12  feet. 

After  1870  the  appropriations  became  very  small  and  irregular,  and 
they  ceased  altogetner  in  1880.  Up  to  this  time  the  total  expenditures 
for  construction  and  maintenance  had  been  $112,629.39.  No  appro- 
priations at  all  were  made  for  this  harbor  from  1880  to  1892.    At 

« Includes  $14,900  for  dredge  Burton. 
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the  eud  of  this  period  the  jetties  were  ui  a  decayed  and  ruinous  condi- 
tion and  the  channel  had  filled  up  with  sand  and  silt  and  had  prac- 
tically reverted  to  its  original  condition.  The  harbor  could  only  be 
used  by  small  sailing  craft  such  as  were  then  engaged  in  fishing. 

A  new  project  was  prepared  in  1892  which  provided  for  the  con- 
struction of  parallel  jetties  200  feet  apart  and  extending  outward  to  a 
depth  of  17  feet  in  the  lake.  The  old  work  was  of  little  or  no  value 
in  the  new  project.  This  project  was  added  to  in  1890  so  as  to  pro- 
vide for  the  construction  of  two  detached  breakwaters  converging 
toward  the  lake  and  designed  to  shelter  the  entrance  to  the  jettiea 
channel.  The  project  provided  for  securing  a  navigable  depth  of  20 
feet  in  the  channel  and  sheltered  area. 

The  estimated  cost  of  the  new  project,  exclusive  of  maintenance, 
was  $610,000.  After  $220,000  had  been  appropriated,  a  portion  of 
which  was  applied  to  the  advancement  of  the  project,  the  balance  being 
necessary  for  purposes  of  maintenance,  an  expenditure  of  $450,000 
was  authorized  by  the  river  and  harbor  act  of  June  13,  1902,  for  the 
prosecution  of  the  work. 

In  addition  to  the  new  work  described,  it  was  necessary  in  the  way 
of  maintenance  and  to  make  the  entire  improvement  of  a  permanent 
character  to  replace  412  linear  feet  of  sheet-piling  work  at  the  shore- 
ward end  of  the  east  jetty  by  a  permanent  crib  structure  with  a  con- 
crete top;  also  to  repair  and  strengthen  1,006  linear  feet  of  existing 
jetty  and  to  rebuild  its  superstructure  in  concrete.  This  work  of 
maintenance  was  included  in  the  plans  for  the  expenditure  of  the 
appropriation  authorized  by  the  act  of  1902. 

The  total  amount  expended  from  the  adoption  of  the  present 
project  to  June  30,  1905,  was  $659,440.30.  This  has  sufficed  to  com- 
plete about  71  per  cent  of  the  work  proposed  and  for  the  maintenance 
of  the  channel  and  of  the  work  already  done. 

The  work  of  carrying  forward  the  improvement  has  been  placed 
under  a  continuous  contract,  and  the  prices  were  such  as  to  provide 
for  the  completion  of  all  the  work  proposed,  except  a  length  of  250 
feet  at  the  shoreward  end  of  the  east  breakwater.  To  complete  this 
structure  will  cost  about  $40,000,  and  the  funds  for  the  purpose  were 
provided  in  the  river  and  harbor  act  of  March  3,  1903. 

At  the  beginning  of  the  fiscal  year  1905  the  work  under  the  con- 
tinuous contract  was  about  39  per  cent  completed,  and  good  progress 
was  being  made.  It  was  continued  until  about  the  close  of  the  work- 
ing season  and  about  71  per  cent  completed.  At  this  time  the  affairs 
of  the  contractor  became  involved  and  a  receiver  was  appointed  by 
the  United  States  court,  since  which  time  no  more  work  has  been 
done.  In  reply  to  an  inquiry  made  by  the  district  engineer,  the 
receiver  stated  on  the  27th  of  June,  1905,  that  a  movement  was  on 
foot  whereby  the  company  would  be  absorbed  by  a  new  company, 
but  up  to  the  end  of  the  fiscal  year  the  nature  of  the  reorganization 
had  not  been  disclosed. 

In  1902  the  steamer  Mecosta  collided  with  the  outer  end  of  the  west 
jetty  at  Conneaut,  inflicting  damages  that  cost  $1,345.84  to  repair. 
The  matter  was  placed  in  the  hands  of  the  United  States  attorney, 
and  in  due  course  the  company  tendered  in  settlement  $1,000,  which 
was  accepted  hj  the  United  States,  and  has  been  placed  to  the  cai^dit 
of  the  appropriation. 
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In  September,  1904,  the  steamer  11'.  IK  lieiH  collided  with  the  east 
jetty,  inflicting  damages  which  it  was  estimated  would  cost  $866  to 
repair.  The  owners  of  the  vessel  have  tendered  $600  in  payment  of 
the  damages,  and  upon  the  advice  of  the  United  States  attorney  this 
oflPer  has  been  accepted. 

In  the  spring  of  1905  it  was  found  that  dredging  was  necessary  in 
order  to  secm-e  the  required  width  of  channel  between  the  jetties  and 
outward  across  the  bar.  The  U.  S.  dredge  Burton  was  sent  to  this 
place  and  Ixigsm  the  work  on  May  1  and  completed  it  on  May  19. 
Fourteen  thousand  cubic  yards  of  material  was  removed,  at  a  field 
cost  of  $1,673.70,  and  the  channel  was  put  in  a  satisfactory  condition. 

Conneaut  is  one  of  the  most  important  ore  harbors  on  I^ake  Erie. 
Notwithstanding  the  depression  in  tlie  ore  business  during  the  year 
1904,  the  receipts  and  shipments  at  this  harbor  amounted  to  4,M8,538 
tons. 

July  1,  1904,  balance  unexpended |;2<I6, 264.  65 

Collection  on  account  of  dnniti^s  to  pier 1.000.00 

Amount  appropriated  by  river  and  harlx)r  act  ai)proved  March  3,  ItKKi.     (iO,  000. 00 
Proceeds  from  sale  of  Government  proi)erty .50 

357. 265. 15 
June  30,  1905,  amount  expended  durluK  llKcal  year : 

For  works  of  Impi-ovement $1(14,938.  73 

For  maintenance  of  improvement —     3,068.63 

168,007.30 

July  1.  1905,  balance  unexpended 189,257.79 

July  1,  lOa-),  out8tandlnjt  liabilities.. 100.00 

July  1,  1905.  bnhuK«  available 189,157.79 

July  1,  1905,  amount  covered  b.v  uncompleted  contracts 126,  795. 16 

(See  Appendix  P  P  10.) 

11.  Remoring  sunken  ressela  or  craft  ohntn/y^ting  or  endangering 
navigation. — Tow  barge  L.  L.  Lamh. — This  vessel  foundered  and 
sunk  August  16,  1902,  near  the  entrance  to  Fairport  Harbor.  The 
operations  connected  with  its  removal  were  carried  out  in  the  fiscal 
year  1904,  and  are  described  in  the  Report  of  the  Chief  of  Engineers 
for  that  year.  The  determination  of  cost  and  final  settlement  was 
made  during  the  present  fiscal  year.  The  allotment  for  the  removal 
of  the  wreck  was  $1,500.  Tlie  expense  connected  therewith  was 
$210.53,  of  which  $1,50  was  spent  during  the  year,  and  the  balance  of 
the  allotment  has  been  redeposited  to  the  credit  of  the  United  States. 

Yacht  Idler. — This  vessel  was  sunk  on  the  23d  of  March,  1904, 
at  the  entrance  to  Fairport  Harbor.  It  was  abandoned  by  .the  owners 
and  was  removed  by  the  U.  S.  dredge  Maumee.  The  removal  was 
completed  before  the  clost^  of  the  fiscal  year  1904,  but  the  cost  was  not 
determined  and  the  final  settlement  made  until  the  present  year.  The 
expenses  incident  to  the  removal  of  this  wreck  were  $375  expended 
during  the  year. 

Schooner  General  Franz  Sigel. — This  vessel  foundered  and  sunlc 
in  Lake  Erie,  near  Stoney  Point,  in  July,  1903.  It  was  abandoned 
by  the  owners  and  was  broken  up  and  removed  by  the  U.  S.  dredge 
Mavmee  in  the  latter  part  of  July,  1904.  The  portion  of  its  cargo, 
which  was  of  coal,  was  saved  and  sold  at  public  auction  for  $255.50. 
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Total  cost  of  ifiiioviiig  this  wreck  was  $1,406.60,  of  which  $1^00.60 
was  spent  during  the  past  fiscal  year. 

Va7-  ferry  Hhenaugo  No.  1. — This  vessel  burned  and  sunk  while 
held  in  the  ice  outside  of  the  harbor  of  Conneaut,  Ohio,  on  the  29th 
of  March,  190i.     It  contained  26  empty  steel  cars. 

l*roposals  were  invited  by  newspajjer  advertisement  and  a  con- 
tract awarded  to  (Joorce  W.  Pfohl,  of  Buffalo,  X.  Y.,  to  remove  the 
wi-eck  for  the  value  of  the  salvage.  After  working  u|K)n  the  wre<'k 
for  some  time  and  procuring  an  extension  of  time  tor  completing  his 
contract,  he  finally  abandoned  it  and  declined  to  proceed.  His  con- 
tract was  annulled  in  the  spring  of  1905  and  new  proposals  were 
invited.  The  bid  of  Chatles  W.  Johnston,  of  Lewes,  Del.,  was  the 
lowest,  being  $4,900,  and  he  was  called  upon  to  enter  into  contract. 
^Vhen  the  contracts  were  sent  him  he  declined  to  sign  them,  declaring 
that  the  work  was  much  more  difficult  than  he  suppost^d.  The  next 
lowest  bidder  was  Van  Sant  &  Boehm,  of  Atlantic  City,  N.  J.,  and 
these  parties  have  been  called  upon  to  enter  into  contract,  but  at  the 
time  of  preparing  this  report  they  had  not  been  heard  from. 

The  first  allotment  for  removing  this  wreck  was  $2,r)00.  This  was 
increased  after  readvertisement  to  $5,500,  and  again  increased  to 
$10,500.    The  sum  of  $C.20  was  spent  during  the  year. 

Steamer  Philip  Minch. — This  vessel  took  fire  off  Sandusky  Harbor 
on  the  night  of  N'ovemlwr  19,  1904.  It  finally  simk  at  a  point  about 
15  miles  in  a  northeasterly  direction  from  this  port.  It  has  been 
found  and  buoyed.  It  lies  in  about  45  feet  of  water,  but  it  has  not 
yet  been  practicable  to  make  a  thorough  examination  of  it  in  order 
to  determine  whether  or  not  it  forms  an  obstruction  to  navigation. 
This  information  will  be  obtained  as  soon  as  practicable. 

(See  Appendix  P  P  11.) 

IMPROVEMENT    OF    ERIE    11  ARBOR.    PENNSYLVANIA.    AND    OF    CER- 
TAIN RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 

This  district  was  in  the  temporary  charge  of  First  Lieut.  Paul  S. 
Bond,  Ck)rps  of  Engineers,  until  August  25,  1904,  and  in  the  charge 
of  Col.  H.  M.  Adams,  Corps  of  Engineers,  since  that  date.  Division 
engineer.  Col.  Amos  Stickney,  Corps  of  Engineers. 

1.  Harbor  at  Erie,  Pa. — In  its  original  condition  the  harbor  of 
Erie  was  nearly  landlocked,  the  only  entrance  being  at  the  east  end, 
through  a  channel  which  was  narrow  and  tortuous,  variable  in 
position,  with  a  dei)th  of  about  6  feet. 

The  original  project,  approved  March  26,  1824,  provided  for  clos- 
ing the  eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which 
there  should  be  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
The  project  also  included  the  necessary  work  of  dredging  to  keep 
the  cnannel  open,  making  the  necessary  repairs  to  existmg  struc- 
tures, and  maintaining  the  Presque  Isle  Peninsula. 

The  project  was  modified  by  the  river  and  harbor  act  of  March 
3,  1899,  and  now  requires  the  harbor  basin  and  entrance  channel  to 
be  dredged  to  a  depth  of  20  feet  at  mean  lake  level,  the  north  and 
south  piers  to  be  provided  with  concrete  superstructure  and  extend"(l 
500  and  1,000  feet,  respectively,  and  four  protection  jetties  to  be  built 
along  the  outer  shore  of  Presque  Isle  Peninsula. 
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The  estimated  cost  of  conipletiug  the  modified  project  was  $877,O^H). 

At  the  beginning  of  the  past  fiscal  year,  under  the  modified  project, 
1,210  feet  of  wooden  superstructure  on  north  pier  had  been  replaced 
with  concrete,  the  north  pier  had  been  extended  510  feet,  two  protec- 
tion jetties  had  been  built,  the  channel  dredged  20  feet  deep,  the  basin 
dredged  20  feet  deep,  except  a  strip  250  feet  wide  along  the  eastern 
end,  and  the  wooden  supenstructure  on  all  of  the  south  pier — 1,217 
feet — ^had  been  replaced  with  concrete. 

Work  propose*!  for  the  ensuing  fiscal  year  includes  the  extension 
of  the  south  pier,  completion  of  the  basin  excavation,  and,  under 
maintenance,  the  replacing  of  750  feet  of  decayed  wooden  super- 
structure on  the  north  pier  with  concrete,  for  the  purpose  of  extension 
of  benefits. 

The  total  amount  expended  on  the  harbor  to  June  30,  1906,  was 
$1,171,650.08.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  19  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  in- 
cluding tonnage,  for  the  past  ten  years : 


Year. 

'Nnmber. 

Tonnage. 

Year. 

ynmber. 

TonnaKe. 

18B5 

18W 

i,9m 

1       8,100 

3.133 

!       2,939 

3,2110 

3,323,672 
3,323,872 
4, 051, KM 
3.939.019 
3,961,794  1 

18(11),,. 
1901  ... 

2,709 
3,406 
2,809 
2.423 
1,996 

3, 403,  .312 
8,a04.S» 
3  873  734 

1897 

1902    .. 
190(1... 

1898 

3,iW)3,62N 
2,8eo..%I 

1890 

1904... 

_ 

. 

J.-    -  . 

,      ^_. 

For  more  extended  information  and  photographs  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  IDOO,  page  4100  et  seq.,  and  for 
1903,  page  2115  et  seq. 

A  chart  of  P^rie  Harbor  is  issued  in  the  scries  of  charts  for  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ec  2. 

.July  1,  l!t04,  balance  unexi)emU'(l $28,222.46 

Amount  appropriated  b.v  river  and  hui-lH)i-  act  approved  March  3, 10()5-  125, 000.  00 
Received  from  sales 6.00 

153. 228.  40 
June  30,  1905,  amount  expended  during  fiscal  .vear.  for  maintenance 
of  Improvement 3, 28a  42 

.Tuly  1,  1005,  balance  unexpended *. 14»,  940.04 

.Tuly  1,  1!X»5,  amount  covered  by  uncoinplehHl  <-«ntracts 112, 927.  .50 

Amount  (estimated)  reipiired  fi)r  completion  of  existlni?  project 02,000.00 

(See  Appendix  Q  Q  1.) 

2.  Ilarhor  at  Dmd-irl\  N.  Y. — This  is  an  artificially  protected  har- 
l)or  lying  in  an  indentation  of  the  south  shore  of  Lake  Erie,  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  The  dis- 
tance between  these  points  is  9.600  feet,  and  the  maximum  breadth 
of  the  indentation  is  3,600  feet. 

The  original  depth  of  water  was  about  10  feet  and  from  15  to  16 
feet  to  underlying  rock. 
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The  existing  project,  approved  November  30.  1870,  provides  for 
a  detached  breakwater  2,860  feet  long,  one  part  of  which.  2,300  feet 
long,  was  to  be  nearly  parallel  with  the  shore:  the  other  part,  560 
feet  long,  to  be  nearly  parallel  with  the  axis  of  the  channel  entrance. 

This  breakwater  and  the  pier  already  built  were  to  form  the  har- 
bor, and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13 
feet  deep. 

All  the  works  now  existent  at  Dunkirk  have  l)een  built  according 
to  this  plan,  and  the  entrance  channel  and  harbor  basin,  containing 
about  65  acres  in  all,  have  been  excavated  to  a  depth  suitable  for 
vessels  drawing  16  feet  at  mean  lake  level. 

The  total  amount  expended  on  the  harbor  to  June  30,  1905,  was 
$965,574,85. 

It  is  impracticable  to  separate  the  cost  of  construction  and  main- 
tenance. 

During  the  past  fiscal  year  no  work  was  done. 

The  old  timber  breakwater  and  pier  need  repaii"s,  which  can  most 
advantageously  be  done  with  concrete. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  16  feet,  and  the  usual  variation  of  level  of  water  surface  is 
about  2  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  in- 
cluding tonnage,  for  the  past  ten  years : 


Year. 


1886 
1896 
1897 
1808 
189B 


Nnmber. 

Tonnage.  1 

Year. 

Nnmber 

60 

1.5.660 
12,lt)0 
12.160 
22,005  . 
82.788 

1900 

278 

42 

1901         

171 

19T 

1902 

148 

180 

1908                                

287 

192 

1901 

UT 

107.816 
49,148 
83,4a6 
64,  SOB 
6,128 


For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  2748  et  seq. 

A  chart  of  Dunkirk  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ea  8. 

July  1,  1904,  balance  unexpended $22, 029. :» 

June  30,  1905,  amount  expended  during  flocal  year,  for  maintenance 
of  Improvement 16-  8.5 

July  1,  1905,  balance  unexpended 22,012.  .53 

(See  Appendix  Q  Q  2.) 

.3.  Harbor  at  Buffalo.  N.  Y. — Buffalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  the  entrance  channel 
from  the  lake  was  shallow  and  frequently  closed  by  a  gravel  bar. 
The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  and  provided  at  fii-st  for  the  construction  of  piers  on  the 
north  and  south  sides  of  Buffalo  Creek.  Subsequently  a  masonry 
sea  wall,  5,400  feet  long,  was  built  along  the  lake  shore  south  of  the 
harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone,  879  feet 
long,  built  out  from  the  shore. 

Between  1868  and  1893  a  detached  breakwater,  7,600  feet  long,  was 
built  of  timber  cribs  about  a  half  mile  distant  from  the  lake  shore  and 
parallel  with  it. 
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A  shore  arm,  about  4,000  feet  long,  was  projected  in  1874,  to  ex- 
tend to  the  south  end  of  this  breakwater,  leaving  an  opening  of  150 
feet.  Work  on  this  was  in  progress  when  it  was  wrecked  by  storm  in 
1893. 

A  new  project  was  adopted  in  1895  on  the  recommendation  of  a 
Board  of  Engineer  officers,  and  consists  of  the  abandonment  of  the 
shore  arm  and  the  extension  of  the  breakwater  to  Stony  Point. 

The  report  of  the  Board  and  details  of  its  plans  are  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  3153  et 
seq.  The  river  and  harl)or  act  of  June  3,  1896,  added  to  the  project 
of  the  Board  of  Engineers  by  providing  for  the  construction  of  a 
farther  length  of  the  sand-catch  pier,  extending  it  to  the  established 
pierhead  line. 

The  river  and  harbor  acts  of  June  6,  1900,  and  June  13,  1902,  made 
special  provision  for  deepejiing  the  entrance  to  Buffalo  Harbor  and 
the  city  ship  canal.  The  entrance  channel  was  dredged  22  feet  at 
mean  lake  level  in  1900-1902. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor  is : 

(a)  To  maintain  existing  structures,  making  the  requisite  repairs, 
and  replacing  the  wooden  superstructure  of  the  breakwater  with  con- 
crete when  necessarj',  and  to  maintain  the  entrance  channel  22  feet 
deep  at  mean  lake  level. 

(6)  To  build  an  extension  of  tlie  breakwater  to  Stony  Point,  leav- 
ing tlie  necessary  oi)enings  for  the  convenience  of  commerce. 

(c)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 

This  project  has  been  completed,  excej)t  the  maintenance  of  exist- 
ing structures,  etc..  as  noted  in  {a),  and  an  extension  of  the  Stony 
Pomt  section  of  the  breakwater,  for  which  funds  were  appropriated 
in  the  sundry  civil  act  of  March  3,  1905.  This  work  is  for  the  pur- 
pose of  providing  shelter  for  the  part  of  the  harbor  injuriously 
affected  bv  waves  coming  through  the  oi)ening  in  the  breakwater  at 
South  Buffalo.  The  district  officer  estimates  that  it  will  cost  $80,000 
to  finish  the  extension  in  addition  to  the  amount  already  appro- 
priated. 

The  timber-crib-concrete  portion  of  the  breakwater  adjoining  the 
stone  breakwater  has  been  strengthened  by  depositing  a  riprap  of 
heavy  stone  along  the  sea  face. 

TKe  timber-cru)  portion  of  the  south  harbor  section  was  damaged 
by  a  storm  December  27-28.  1904.  It  will  be  rebuilt  and  a  stone 
superstructure  placed  on  it. 

The  further  strengthening  of  the  stone  breakwater  and  timber- 
crib-concrete  portion  adjoining  it  is  essential  to  place  these  structures 
in  a  thoroughly  stable  and  permanent  form. 

The  total  amount  expencled  bv  the  United  States  on  the  improve- 
ment of  Buffalo  Harlwr  to  Juiie  30,  1905,  was  $4,993,2(53.30.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

A  good  harbor  has  been  obtained.  The  principal  features  are 
north  and  south  piers  and  the  entrance  channel  between  them  at  the 
mouth  of  Buffalo  Creek,  in  which  most  of  the  business  of  the  port  is 
done,  and  the  outer  breakwater  system,  consisting  of  four  sections  of 
breakwater  of  an  aggregate  length  of  22,600  feet,  inclosing  an  outer 
harbor  4^  miles  long  and  over  one-half  mile  wide.  This  breakwater 
system  comprises  8,894  linear  feet  of  breakwater  finished  in  concrete, 
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7.250  linear  feet  of  stone  or  rubble  mound  type,  and  6,456  feet  of 
timber-crib  breakwater. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
water  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  20  feet,  except  at  the  Stony  Point  end  of  the  outer  harbor  basin, 
where  the  maximum  draft  is  limited  to  14  feet.  The  usual  variation 
of  level  of  water  surface  is  from  3  to  4  feet,  with  maximum  variation 
much  greater. 

Attention  is  called  to  the  need  of  a. storage  ground,  work  vard.  and 
slip,  for  loading  and  unloading  timber  and  other  materiafs  used  in 
harbor  construction.  The  Government  has  no  place  for  storage  and 
dockage  of  this  character,  and  the  rental  of  property  for  the  purpose 
is  neither  feasible  nor  desirable  in  a  crowded  port  like  Buffalo.  The 
cost  of  providing  such  adequate  storage  facilities  is  estimated  at 
$73,600,  and  it  is  recommended  that  the  existing  project  be  extended 
by  Congress  so  as  to  provide  for  these  facilities  at  the  cost  stated. 

The  commerce  of  nuffalo  is  large.  During  the  year  1904  arrivals 
and  departures  of  vessels  by  lake  and  river  aggregated  in  number 
7,375  and  in  tonnage  9,721,287. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
5,132  in  number,  with  a  tonnage  of  988,725.  The  principal  receipts 
by  lake  and  river  w^ere  wheat,  com,  flour,  oats,  iron  ore,  lumber,  cop- 
per, pig  iron,  glucose,  lard,  and  pork.  The  total  receipts  amounted 
to  6,380,401  tons.    - 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and 
cement,  and  aggregated  4,503,579  tons. 

For  comparison  the  following  table  is  given,  showing  the  arrivals 
and  departures  by  lake  and  canal  and  the  tonnage  for  the  past  five 
years: 


Lake. 


Canal. 


Year. 


1M» 
ISOl 
IMS 
MOB 
ItOt 


I  Number.  Tonnagv.  Namber.  Tonnage. 

I 


9,a!8 

n.58g 
g,8U 

8,727 
7,»75 


10,216,407 
I0,4S4,(«0 
11,666,280 
11,586,719 
10,783,980 


6,482 
6,812 
6,560 
6,974 
5,132 


888,318 
1,663,384 

l«e,619 
1. 324, 216 

888,725 


ArrlTols  and  de- 
partures. 

Eeeeipts  of  freight. 

Sblpmenta  of  freight. 

1908. 

1904. 

1908.       1       1904. 

1908. 

1904. 

Tjokn  and  riTer 

8,727 

7..S75 

7,479.801  j    6,280,401 
677,444          424,482 

4,318,281 

746,772 

4.a0:i,679 

Canal 

6,974  j       5,188 

584,233 

To'.al 

15,701  1      12.  ao; 

8,057,435  1    6,704,893 

.5.065.053 

3,067,812 

Total  ■blpments  and  receipts :  Tons. 

1903 i;»,  laii,  488 

1904 11,  772.  705 

For  more  extended  information  and  maps  and  photographs,  see 
Annual  Reports  of  the  Chief  of  Engineers  since  1897. 

A  chart  of  Buffalo  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ea  1. 
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July'l.  1904,  balance  unexpended $27,763.24 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  150, 000. 00 

Amount  appropriated  by  sundry  cIvU  act  approved  March  3,  1905 143,606.00 

Amount  received  from  soles 46.00 

321, 315. 24 
.Tune  .30,  1905.  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement  - 20,787.17 

.Tuly  1,  1905,  balance  unexpended 300,528.07 

July  1,  1905,  amount  covered  by  uncompleted  contracts 25,746.60 

Amount  (estimated)  retiulred  for  completion  of  existing  project 80,000.00 

(See  Appendix  Q  Q  3.) 

4.  Lake  Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin,  New 
York. — The  adopted  project  contemplates  the  formation,  by  dredg- 
ing and  rwk  i-emoval,  or  a  cliannel  2,300  feet  long,  400  feet  wide, 
and  23  feet  deep  at  mean  lake  level,  except  where,  bed  rock  is  found 
at  a  depth  of  22  feet,  from  Buffalo  main  entrance  channel  to  Eric 
Basin,  and  a  branch  channel  and  basin,  1,920  feet  long,  500  feet  wide, 
and  23  feet  deep  at  mean  lake  level,  to  Black  Rock  Harbor,  at  an 
estimated  cost  of  $814,643.  The  act  of  June  13,  1902,  authorized  the 
letting  of  a  continuing  contract  in  the  sum  of  $614,648,  exclusive  of 
amount  appropriated,  for  completing  the  work. 

The  plan  or  improvement  is  printed  in  House  Document  No.  125, 
Fiftv-sixth  Congress,  second  session,  and  in  the  Annual  Report  or 
the  Chief  of  Engineers  for  1901,  page  3345. 

The  work  was  licgun  April  30,  1903,  under  a  continuing  contract 
for  the  whole  work,  to  be  completed  under  certain  conditions  of  con- 
tract on  or  before  December  31,  1906. 

At  the  close  of  the  fiscal  year  the  channel  from  Buffalo  main  en- 
trance channel  to  Erie  Basin,  though  incomplete,  was  available  for 
vessels  of  18  feet  draft. 

A  small  amount  of  work  had  been  done  in  the  basin  to  Black  Rock 
Harbor. 

The  total  amount  expended  on  the  project  to  June  30,  1905,  was 
$177,683.45,  all  for  works  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  at  mean  lake  level  June  30,  1905,  was 
10  feet,  and  the  usual  variation  of  level  of  water  surface  from  3  to 
4  feet,  with,  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor,  New  York. 

The  localitv  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  Falls,  is.sued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  Ea  1,  and  of  an  index  map 
facing  page  2142,  Annual  Report  of  the  Chief  of  Engineers  for  1903. 

July  1,  1904.  balance  unexpended $376,607.10 

Amount  appropriated  by  sundry  civil  act  approved  March  3. 1905 52,000.00 

428, 607. 10 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         29,290. 55 

.Tuly  1,  liKt.".  balance  unexpended-.  390,816.55 

.Tuly  1.  1905,  amount  covered  by  uncompleted  contracts 634,136.56 

Amount  (estimated)  required  for  completion  of  existing  project 237,643.00 
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Amount  that  can  be  profitably  expended  lu  fiscal  year  ending  June 
30,  1007,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1!W> $237,643.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  Q  Q  4.) 

5.  Bufdlo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  New 
York. — The  first  appropriation — ^$50,000 — for  this  improvement  was 
made  March  3,  1899.  and  an  appropriation  of  $191,701.25  was  made 
June  6,  1900,  to  complete  the  work. 

The  adopted  project  is  to  build  a  breakwater  about  2,-200  feet  long, 
covering  and  protecting  the  entrance  to  Erie  Basin  and  Black  Rock 
Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the  State 
structures  known  as  the  Erie  Basin  breakwater  and  the  Bird  Island 
pier. 

The  project  has  Iwen  completed  and  the  breakwater  is  the  northerly 
section  of  the  outer  breakwater  svstem  forming  the  outer  harbor  of 
Buffalo. 

The  amount  expended  to  June  30.  1905.  was  $238,436.81,  of  which 
$236,278.10  was  for  construction  and  $2,158.71  was  for  maintenance. 
No  money  was  expended  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  over  the  shoale.st  part  of 
the  locality  xmder  improvement  at  mean  water  level  June  30,  1906, 
was  20  feet,  and  the  usual  variation  of  level  of  water  surface  is  from 
3  to  4  feet,  with  maximum  variation  much  greater. 

For  commercial  statistics  see  report  on  Buffalo  Harbor. 

For  more  extended  information  see  Annual  Report  of  the  Chief  of 
Engineei-s  for  1897,  page  3246  et  seq.,  and  for  1901,  page  3324  et  seq. 

The  localitv  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  iFalls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  No.  Ea  1.  and  on  an  index 
map  facing  page  2143,  Annual  Report  of  the  Chief  of  Engineers 
for  1903. 

July  1,  lOOi,  balance  unexj>ended $.S,264.44 

July  1,  1905,  balance  uuexi>ended 3. 264.  44 

(See  Appendix  Q  Q  5.) 

6'.  Black  Rock  Harhar  and  channel.  New  York. — ^This  is  a  new 
work,  the  first  appropriation  for  which  was  made  by  the  river  and 
harbor  act  of  March  3, 1905,  as  follows : 

For  improvement  in  accordance  with  the  reiwrt  contained  in  House  Document 
Xumbered  Four  hundred  and  twenty-eight.  Fifty -eighth  Congress,  second  session, 
one  hundred  thousand  dollars : 

Provided,  That  a  contract  or  contracts  may  he  entered  into  by  the  Secretary 
of  War  for  such  materials  and  work  as  may  be  necessary  to  prosecute  such 
project,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exc-eed  In  the  aggregate  six  hundred  thousand  dollars,  in  addition  to 
the  sum  herein  appropriated: 

Provided  further.  That  no  portion  of  the  amount  herein  provided  shall  be 
expended  until  the  Secretarj-  of  War  shall  have  satisfactory  assurance  of  the 
construction  of  the  barge  canal  proje<-t  by  the  State  of  New  York : 

And  provided  further.  That  the  Secretary  of  War  shall  report  as  to  whether 
any  portion  of  the  exi)ense  of  the  Improvement  projwsed  by  said  House  doc- 
ument ought  In  equitj'  be  l)orne  by  the  abutting  owners  of  the  property  along 
which  such  Improv^ements  are  to  be  made,  in  consideration  of  any  si)ecial  benefits 
derived  by  such  property  owners  through  such  improvements. 

ENG  1905  M 40 
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Black  Rock  Harbor  is  in  reality  a  canal  built  along  the  east  bank 
of  Niagara  River,  located  partially  between  the  main  shore  and 
Squaw  Island,  and  having  at  its  lower  end  a  "lock  36^  feet  wide  bv 
200  feet  long,  and  a  depth  of  9^  feet  on  miter  sills  at  mean  lake  level. 
This  harbor,  or  canal,  is  separated  from  the  Erie  Canal  by  a  wall  of 
stone  and  earth. 

The  object  of  the  improvement  is  to  provide  a  channel  for  deep- 
draft  veasels  between  Buffalo  and  Tonawanda  around  the  rapids  at 
the  head  of  Niagara  River.  This  is  to  be  accomplished  by  making  a 
channel  200  feet  wide  and  23  feet  deep  at  mean  lake  level,  joining  at 
the  foot  of  Maryland  street,  Buffalo,  the  23-foot  channel  now  under 
contract,  the  proposed  channel  to  extend  west<?rly  and  northerly, 
through  Black  Rock  Harbor  and  the  Erie  Canal  combined,  to  the 
present  lock,  where  a  ship  lock  of  the  requisite  capacity  is  to  be  built, 
the  channel  to  extend  from  the  foot  of  the  ship  lock  through  the 
Niagara  River  to  deep  water  above  Tonawanda,  400  feet  wide  and  23 
feet  deep  at  mean  river  level. 

Report  of  survey  is  printed  on  page  3284  et  seq.  of  report  for  1904. 

No  funds  have  yet  been  expended  on  this  work,  no  action  having 
yet  been  taken  bv  the  State  of  New  York  on  an  application  dated 
March  27,  1905,  for  certain  lands  and  structures  needed  in  the  prose- 
cution of  the  work. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  8  feet,  and  the  usual  variation  of  water  surface  is  from  3  to  4 
feet. 

The  locality  is  shown  on  United  States  Lake  Survey  chart  No. 
Eal.  ■ 

For  commercial  statistics,  see  report  on  Buffalo  Harbor  and  on 
Tonawanda  Harbor  and  Niagara  River,  New  York. 

Amount  appropriated  by  river  and  harbor  act  approved  March  .'l, 

1905  HO).  (100.  00 

July  1.  1005.  balance  unexpended 100.  (KM).  00 


Amount  (estimated)  required  for  completion  of  existing  project 4,400,000.00 

(See  Appendix  Q  Q  C.) 

/.  Tonawanda  Harbor  and  XUtyara  River,  New  I'ork. — In  its 
original  condition  the  navigation  or  Niagara  River  from  Lake  Erie 
to  Tonawanda  was  obstructed  by  several  reefs  and  shoals,  which 
materially  limited  the  draft  of  vessels  traversing  it,  and  the  river  in 
some  places  has  a  very  swift  current.  The  water  in  the  liarbor 
Iwtween  Tonawanda  Island  and  the  mainland  was  shoal. 

The  adopted  project  of  April  11,  1888,  is  to  remove  obstructions,  so 
as  to  make  a  channel  400  feet  wicle  anci  18  feet  deep  at  mean  river 
level,  which  includes  work  at  the  following  places : 

(a)  On  the  Horseshoe  reef  at  the  entrance  to  Niagara  River. 

(ft)  On  the  reef  at  Strawberry  Island. 

(c)  On  shoal  abreast  of  Rattlesnake  Island. 

(d)  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  front  of  Tonawanda  and  North  Tonawanda. 

This  project  was  extended  June  3,  1896,  to  include  the  river  to  the 
north  line  of  the  village  of  North  Tonawanda,  and  June  13,  1902,  to 
include  the  dredging  of  Tonawanda  Harbor. 
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The  project  is  completed,  except  at  the  Buffalo  waterworks  intake 

?ier,  where  the  width  of  the  channel  is  about  26  feet,  and  from  the 
'onawanda  Iron  and  Steel  Company's  docks  to  the  north  line  of 
North  Tonawanda,  where  the  depth  is  from  12  to  15  feet.  The 
amount  expended  to  June  30,  1905,  was  $652,436.67,  all  for  exca- 
vation. 

No  work  is  proposed  for  the  ensuing  fiscal  year. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1904  there 
were  entered  and  cleared  1,487  lake  craft,  with  a  tonnage  of  880,(>()2 
tons.  The  receipts  were  princiMlly  lumber,  iron  ore,  and  limestone, 
and  aggregated  906,820  tons.  The  shipments  from  Tonawanda  are 
entirely  by  Erie  Canal. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean 
water  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  15  feet,  and  the  usual  variation  of  level  of  water  surface  is  2  feet. 

A  chart  of  Niagara  River  to  the  Falls  is  issued  in  the  series  of 
charts  of  the  Northern  and  Northwestern  Lakes,  index  Ea  1. 

July  1,  1904.  balance  unexpended |110, 323. 4fi 

June  30,  1905,  amount  expended  during;  fiscal  year,  for  works  of  im- 
prorement 80.059.72 

July  1,  1905,  balance  unex|)ende<1 30,263.33 

Amount  (estimated)  required  for  completion  of  existing  project 497, 287.  fKJ 

(See  Appendix  Q  Q  7.) 

8.  Removing  sunken  ressclx  or  craft  ohstructing  or  endangering 
navigation. — On  November  25,  1904,  the  lumber  barge  Massasoit 
drifted  down  the  Niagara  River  and  lodged  against  the  intake  pier 
of  the  Buffalo  waterworks,  where  the  channel  is  swift  and  narrow, 
being  about  100  feet  in  width. 

The  wreck  was  dislodged  from  the  pier  in  small  pieces  by  the  city 
authorities  and  became  a  menace  to  navigation. 

The  matter  was  reported  to  the  Chief  of  Engineers  January  20, 
1905,  and  an  allotment  of  $500  was  made  February  2,  1905,  for  the 
purpose  of  removing  the  obstruction. 

It  is  thought  that  when  the  ice  went  out  in  the  spring  freshet  the 
small  pieces  of  the  wreck  were  carried  down  and  lodged  on  shoals 
or  dropped  into  deep  holes  outside  of  the  channel,  as  .search  has  been 
made  m  the  channels  and  nothing  foimd. 

The  funds  will  be  kept  on  hana  in  order  to  remove  any  pieces  that 
may  be  found  later. 

On  July  9, 1904,  a  report  was  received  that  a  large  spar,  apparently 
fastened  to  wreckage,  projected  out  of  the  water  of  Lake  Erie  about 
20  miles  southwest  by  west  from  Buffalo,  in  the  track  of  steamers. 

An  investigation  was  made  and,  it  being  foimd  a  menace  to  navi- 
gation, an  allotment  of  $65  was  made  and  the  spar  removed  July 
22, 1904. 

IMPROVEMENT  OP  HAKBORS  ON  LAKE  ONTARIO  AND  OF  ST.  LAW- 
RENCE RIVER  AND  HARBORS  THEREON,  NEW  YORK. 

This  district  was  in  the  temporary  charge  of  First  Lieut.  Paul  S. 
Bond,.  Corps  of  Kngiueei-s.  until  .Vugust  25.  1904.  and  of  Col.  H.  M. 
Adams,  Corps  of  Engineer-;,  siiuv  that  dsite.  Division  cnginci^r,  Col. 
Amos  Stickney,  Corps  of  Engineers. 
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/.  Harbom  at  ^Yihon  and  Oak  Orchard,  N.  Y. — (a)  Wilson  Har- 
bor.— ^This  harbor  is  at  the  mouth  of  Twelvemile  Creek.  In  its  orig- 
inal condition  there  was  a  depth  on  the  bar  of  1  foot.  In  1840  two 
piers  were  built  by  private  enterprise  about  400  feet  into  the  lake. 

The  original  project  of  1873  for  improvement  by  the  General  Gov- 
ernment was  to  extend  the  piei-s  to  the  12-foot  curve  in  Lake  Ontario 
and  to  dredge  a  channel  12  feet  deep  between  the  piers  and  to  deep 
water  in  the  creek,  at  an  estimated  cost  of  $90,000,  increased  in  1877 
to  $100,000.  January  10,  1900,  the  project  was  modified  to  obtain 
and  maintain  a  depth  of  10  feet  at  extreme  low  water,  seven-tenths 
foot  below  zero  of  Oswego  gauge  or  low  water,  without  further 
extension  of  the  piers,  at  least  for  the  present. 

The  river  and  narbor  act  of  June  13,  1902,  contained  an  item  mak- 
ing an  appropriation  of  $4,500  for  improving  harbors  at  Wilson  and 
Oak  Orchard,  N.  Y.  The  distribution  of  this  appropriation  between 
the  two  harbors  decided  upon  and  approved  was  to  allot  one-half, 
or  $2,250,  to  each  of  the  harborsj  the  allotment  to  Wilson  Harlx)r  to 
be  expended  in  repairs  to  the  piers,  and,  if  investigation  showed  it 
necessary,  to  dredge  the  entrance  channel.  This  allotment  was  made 
by  the  Secretary  of  War  July  16, 1902. 

The  amount  expended  to  June  30,  1905,  was  $74,256.93,  of  which 
$16,914.48  was  applied  to  maintenance  of  improvement. 

During  the  fiscal  year  ending  June  30,  1905,  no  work  was  done. 

The  river  and  harbor  act  or  March  3.  1905,  repeals  the  provisions 
of  all  previous  acts  providing  for  work  at  this  narbor,  and  directs 
that  any  amounts  remaining  unexpended  shall  be  paid  into  the 
Treasury  of  the  United  States. 

Under  the  provisions  of  this  act  the  unexpended  funds  were  paid 
into  the  Treasury  March  21,  1905. 

The  maximiun  draft  that  could  be  carried  into  this  harbor  at  low 
water  June  30,  1905,  was  7  feet,  and  the  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  following  is  a  statement  of  the  commerce  of  this  port  for  the 
3'ears  given : 


Tons. 

1899 124 

1900 653 

1901 312 


Tons. 

1002 148 

1903 489 

1004 173 


For  more  extended  information  and  sketch,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1889,  page  2395  et  seq. 

July  1,  1904,  balance  unexpended $493.57 

June  30,  1905,  covered  into  the  surplus  fund  of  the  Treasury 493. 57 

(6)  Oak  Orchard  Harbor. — ^This  harbor  is  at  the  mouth  of  Oak 
Orchard  Creek,  and  in  its  original  condition  had  about  3  feet  of  water 
on  the  bar. 

The  original  project,  adopted  in  1836  and  finally  revi.sed  in  1881, 
was  to  narrow  the  mouth  or  the  creek  to  200  feet  by  two  breakwaters 
running  along  the  lake  shore,  and  to  make  a  12-foot  channel  between 
parallel  piers,  connecting  with  the  breakwaters,  from  deep  water  in 
the  creek  to  the  12-foot  curve  in  the  lake.  The  estimated  cost  is  not 
known. 

The  piei-s  were  built  west  1,300  feet  long,  east  920  feet  long',  and  a 
shore  protection  added  extending  90  feet  easterly  from  the  shore  end 
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of  tlic  east  pier.  The  chanuel  was  dredged  about  150  feet  wide  and 
11^  feet  deep  at  low  water  between  the  piers.  At  the  ends  of  the 
piers,  where  the  rock  excavation  ceased,  the  depth  is  9J  feet  at  low 
water  (zero  of  Oswego  gauge)  over  the  rock. 

These  piers  arc  intact  but  decayed,  and  the  channel  fills  in  witli 
sand.  No  work  was  done  on  this  harbor  for  several  years  (from  1895 
to  1!K)2) ,  no  funds  being  available. 

The  river  and  harbor  act, of  June  13, 1902.  contained  an  item  appr<>- 
priating  $4,500  for  improving  Wilson  and  Oak  Orchard  harbors. 
The  distribution  of  the  appropriation  between  the  two  harbors  de- 
cided upon  and  approved  was  to  allot  one-half,  or  $2,250,  to  each  of 
the  harlwi-s,  the  allotment  for  Oak  Orchard  Harbor  to  be  expended 
in  repairs  to  the  piers  and,  if  investigation  showed  it  necessary,  to 
dredge  the  entrance  channel.  This  allotment  was  made  by  the  Secre- 
tary of  War  July  10,  li)02. 

the  amount  expended  to  June  30,  1905,  was  $206,615.79.  The  cost 
of  constniction  and  maintenance  can  not  be  separated. 

During  the  past  year  minor  repairs  to  the  piei-s  were  made,  at  a 
cost  of  $773.76.     Xo  dredging  was  done  in  the  channel. 

The  river  and  harbor  act  of  March  3,  1905,  repeals  the  provisions 
of  all  previous  acts  providing  for  work  at  this  harbor,  and  directs  that 
any  amounts  remaining  unexpended  shall  be  paid  into  the  Treasury 
of  the  United  States. 

Under  the  provisions  of  this  act  the  unexpended  funds  were  paid 
into  the  Treasury  March  21.  1905. 

The  maximum  draft  that  could  be  carried  June  30,  1905.  over  the 
.shoale.st  part  of  the  improvement  was  9  feet  at  low  water,  and  the 
usual  variation  of  level  of  water  surface  is  3  feet. 

The  following  is  a  statement  of  the  commerce  of  this  port  for  the 
years  given : 


1901  . 
1902. 


TODB. 

.175 
477 


1903. 
1904. 


Tons. 

1.760 

40.-. 


.Tuly  1,  1904.  balance  unexpended |!1,407. 97 

June  30,  1905,  amount  expended  during  flHcal  year: 

For  maintenance  of  Improvement $773.  76 

Covered  Into  Ruriilus  fund  United  States  Treasury..  634. 21 

1,407.97 

(See  Appendix  R  R  1.) 

£.  Harbor  at  Oleott,  A'.  Y. — This  harbor  is  at  the  mouth  of  Eight- 
eenmile  Creek.  In  its  original  condition  there  was  a  depth  of  3  feet 
on  the  bar. 

The  original  project,  adopted  in  1867,  provided  for  a  channel  11 
feet  deep  and  150  feet  wide  between  parallel  piers  about  200  feet 
apart.  The  piers  were  built — east  pier  850  feet  and  west  pier  873 
feet  long — and  the  channel  dredged  11  feet  deep.  In  1891  a  new  proj- 
ect was  adopted  calling  for  a  depth  of  13i  feet  from  the  Main  Street 
Bridge  to  deep  water  in  the  lake.  The  adopted  plane  of  reference  is 
low  water  of  Lake  Ontario  (zero  of  the  Oswego  gauge).  The  width 
of  the  channel  of  the  project  is  180  feet  between  the  piers,  narrowing 
to  98  feet  at  Main  Street  Bridge. 

The  piers  are  intact,  but  in  need  of  extensive  repairs,  and  the  chan- 
nel fills  in  rapidly  and  requires  dredging  annually  to  maintain  the 
required  depth. 
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Ill**  aiuuunt  expended  to  June  30,  1^05,  wa8  $l77,82tt.-tl.    It  is 
inipraoticable  to  separate  the  cost  of  construction  and  maintenance. 

During  the  past  fiscal  year  no  work  was  done  and  none  is  proposed, 
funds  not  Ix-ing  available. 

The  inaxinnini  <lraft  that  could  be  carried  June  30,  1905,  over  the 
shoale.st  part  of  the  improvement  was  10  feet  at  low  water.  The 
usual  variation  of  h-vel  of  water  surface  is  J5  feet. 

The  conmierce  of  Olcott  is  small,  but  a  considerable  excursion  busi- 
ness is  developing. 

The  following  is  a  statement  of  the  commerce  of  this  port  for  the 
years  given : 

Tons. 

1902 477 

1903 1,780 

1904 None. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  101)1,  page  2893  et  seq. 

.Tuly  1,  1904.  balance  iinexi)eiule<1 $174.29 

June  .30.  ISK)."),  uiiiount  exiteiuled  during  tiswul  year,  for  mnint«nan<-e 
o(   Improvement 3.70 


•Tuly  1,  190.'»,  hnlnm-e  iinexitcnded 170.58 

(See  Appendix  R  R  i>.) 

3.  Ilavhor  at  Charlotte,  X.  Y. — This  harbor  is  at  the  mouth  of 
the  Genesee  River.  In  its  original  condition  vessels  of  more  than  8 
feet  draft  could  not  cross  the  bar. 

The  original  project  of  1829  was  to  secure  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct 
the  action  of  spring  freshets.  The  present  project,  of  1882,  is  to 
obtain  a  depth  of  15  feet  by  extending  the  two  piers  a  total  of  3,250 
feet  and  by  dredging.  After  the  piers  had  4)een  extended  1,444 
feet  the  project  was  modified  July  18,  1896,  to  preserve  the  depth 
by  dredging  without  further  extension  of  the  piers  for  the  present, 
aiid  March  -z,  1897.  it  was  again  modified  to  obtain  and  maintain  not 
less  than  16  feet  and  not  more  than  16^  feet  at  low  water  (zero  of 
Oswego  gauge)  in  a  channel  not  more  than  200  feet  wide. 

The  amount  expended  to  June  30,  1905,  was  $588,084.73.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

During  the  fiscal  year  the  entrance  channel  was  dredged  where 
most  urgently  needed,  the  old  superstructure  on  316  feet  of  the  west 
pier  was  removed,  the  substructure  repaired,  and  a  new  concrete 
superstructure  built,  and  urgent  repairs  were  made  to  the  super- 
structure of  l)oth  piers. 

June  30,  190.").  the  maximum  draft  that  could  be  carried  in  the 
channel  at  low  water  was  15  feet,  and  the  usual  variation  of  level  of 
water  surfa<v  is  3  feet. 

The  (Jenesee  River  is  navigable  for  lake  ves.sels  for  a  distance  of 
al)out  24  miles  above  its  moutTi. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  past  ten  years: 


Tons. 

1895 369, 417 

189<5 444,  a^'i 


Tons. 

1900 389,605 

1901 549,207 


1S'.>7 385.981     1902 557,690 

ISJW 48.3. 8.T0     19(« 569,169 

18iK> 447,428  ,  1904 554.212 
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The  work  profjosed  for  the  ensuing  fiscal  year,  to  make  the  improve- 
ment available,  is  to  make  necessary  repairs  to  piers  and  to  dredge 
the  channel. 

F<;i'  i))ore  extende<l  information  and  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  page  2436. 

A  chart  of  Charlotte  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  On  1. 

July  1.  \iHH,  balance  unexpended 124,932.39 

Aiuouiit  itppropriated  by  river  and  harbor  act  approved  Marcb  .H,  1905-    80, 000.  00 


104. 932. 39 
June  30,  1905 : 

Amount  expended  during  flix>fll  year,  for  maintenance 

of  improvement $28,188.72 

TuniPrt  into  Treasury 1.269.07 

29,457.79 


July  1,  1905,  balance  unexpended 7.">,474.00 

(See  Appendix  R  R  3.) 

4.  Ilarhar  at  Great  Sodtis  Bay,  New  York. — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawing  over  8  feet. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
structing two  converging  breakwaters  and  to  secure  a  channel  12 
feet  deep  by  building  two  parallel  piers  al>otit  4.50  feet  apart  con- 
necting with  the  ends  of  the  breakwater  and  by  dredging.  The 
present  project,  of  1882,  is  to  obtain  a  depth  of  1.5  feet  at  low  water 
^zero  of  Oswego  gauge)  by  extending  the  two  piers  a  total  of  1,100 
feet  and  by  dredging.  After  the  piers  had  been  extended  515)  feet 
to  their  present  lengtns — ^west  pier,  1,580  feet;  east  pier,  1,294  feet — 
the  project  was  modified  July  18,  1896,  to  restore  and  maintain  the 
channel  150  feet  wide  between  the  piers,  flaring  to  250  feet  in  the 
lake  to  the  requisite  depth  of  15  feet  at  low  water,  by  dredging,  with- 
out further  extension  of  the  piers  for  the  present. 

The  amount  expended  to  June  30,  1905.  was  $405,328.35,  of  which 
$87,076.55  was  for  maintenance. 

During  the  past  fiscal  year  $950.96  from  the  regular  appropriation 
and  $1,054.73  from  the  emergency  allotment  of  $1,250,  made  June  3, 
1904,  was  exi>ended  on  dredging  and  pier  repairs. 

The  minimum  depth  June  30,  1905,  was  13  feet  at  low  water  in  a 
channel  width  of  150  feet,  and  the  usual  variation  of  level  of  water 
surface  is  3  feet. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years : 


Tons. 

1895 4.3, 566 

1896 36.  m\ 

1897 :i((.  361 

1898 TO.  709 

1899 78. 885 


Tons. 

1900 84,379 

UHtl 57,730 

1902 26,  726 

1003 18,875 

19(M 30,  797 


For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881.  page  2441  et  seq. 

A  chart  of  (Ireat  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Dm  3. 
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July  1,  1904,  balaiHv  unexiMJiidetl $2,r)75.14 

June  30,  1905,  amount  exijended  durlnR  fiwnl  ypar.  for  maintenance 
of    Improvement 2, 005. 6ii 


July  1,  1905,  balaniv  unexi>eu(Ie(1 5(i9. 45 

(See  Appendix  R  R  4.) 

5.  Ilarbor  at  Little  Sodvn  Bay,  New  Yorh. — In  its  original  con- 
dition the  channel  connecting  this  bay  with  Lake  Ontario  was  about 
150  feet  wide  and  18  inches  deep. 

The  original  project  of  1854  was  to  protect  the  channel  by  building 
two  parallel  piers  250  feet  apait  across  the  bar  to  the  15-foot  curve  in 
the  lake  and  to  connect  them  with  the  shore  by  breakwaters.  In  1867 
this  project  was  modified  to  provide  for  dredging  to  the  depth  of  12 
feet.  The  present  project,  of  1882,  is  to  obtain  a  depth  of  15  feet  at 
low  water  (zero  of  Oswego  gauge)  by  e.xtending  the  piers  to  the 
15-foot  curve  in  the  lake  and  by  dredging.  After  the  piers  had  been 
extended  835  feet  to  their  present  lengths — west  pier,  1,747  feet;  east 
pier,  1,510  feet — the  project  was  modified  June  29,  1898,  to  restore 
and  maintain  the  entrance  channel,  150  feet  wide,  to  the  requisite 
depth  of  15  feet,  by  dredging,  without  further  extension  of  the  piers 
for  the  present,  and  this  was  modified  bv  the  river  and  harbor  act  of 
June  13,  1902,  to  extend  the  east  pier  300  feet. 

The  amount  expended  to  June  30,  1905,  was  $340,881.30,  of  which 
$65,038.51  was  applied  to  maintenance  of  improvement. 

During  the  past  fiscal  year  the  extension  of  the  east  pier  has  been 
in  progress  under  contract  and  it  will  be  completed  early  in  .the  ne.\t 
fiscal  year.  The  replacing  with  concrete  of  about  600  feet  of  timber 
superstructure  on  the  east  pier  was  Ijegim  in  May,  1905,  and  will 
continue  through  the  next  fiscal  year. 

Urgent  repairs  to  piers  were  made,  at  a  cost  of  $820.96,  from  the 
emergency  allotment  of  $2,000  made  June  3,  1904. 

The  minimum  depth  over  the  shoalest  part  of  the  locality  under 
improvement  June  30,  1905,  was  13  feet  at  low  water  in  a  channel 
width  of  150  feet,  and  the  usual  variation  of  level  of  water  surface 
is  3  feet. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten  years: 


Tons. 

1895 <a,  708 

1896 (Jo,  418 

1897 oasss 

1898 50, ;«!» 

1899 81.9«f» 


Tons. 

1900 59,511 

1901 135, 118 

1902 52,543 

1{H>3 120,  t»2 

1904 137,258 


Work  proposed  for  the  ensuing  fiscal  year,  necessary  to  make  the 
improvement  available,  consists  in  maintenance  of  channel  and  piers. 

For  more  extended  information  and  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  page  2443  et  seq. 

A  chart  of  Little  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  No.  01  9. 
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Jnly  1,  19U4,  biilaiK-e  iiuex|K>iid«Hl.  .     _  $22,383.57 

Amount  appropriated  by  river  and  hnrlH>r  net  approved  March  8. 1005.     .30, 000.  (M) 

na,  :ifa.  r,-; 

June  30,  1905 : 

Amount  <>x()ended  during  (Iwal  year,  for  ninintennmv 

of    iraproveuient |.'{.822. 10 

Turned  into  Treasury 1. 1"!».04 

.5,  001.  14 

July  1.  1905,  bnlHiice  unexiiendetl _-     47,382.43 

July  1,  1905,  amount  covered  by  uncompletetl  <'ontract« 20,010.  00 

(See  Apijendix  R  R  5.) 

6.  Harbor  at  Onwego^  N.  Y. — ^This  harbor  comprises  the  lower  part 
of  Oswego  River,  a  cove  at  it.s  mouth,  protected  by  a  breakwater  now 
known  as  the  inner  breakwater,  and  an  outer  harlK)r  formed  by  an 
outer  breakwater.  In  its  original  condition  the  harbor  in  the  Oswego 
River  was  navigable  by  ves.sels  of  liglit  draft  only,  and  the  cove  had 
no  protection  against  the  lake  seas. 

'Ilie  original  project  of  1827  (completed  in  1829)  was  to  build 
across  the  cove  a  breakwater  of  timber  cribs  filled  with  stone. 
Between  1830  and  1838  a  superstructure  of  masonry  was  built  on  500 
feet  of  this  breakwater.  Between  186(5  and  186!)  $41,000  was 
expended  in  dredging  the  harbor  to  the  depth  of  12  feet  at  extreme 
low  water.  Between  1868  and  1870  a  light-house  pier  was  built, 
extending  north  437  feet  from  the  channel  end  of  the  breakwater. 
In  1871  the  project  for  an  outer  harlwr  formed  by  an  outer  break- 
water was  adopted,  and  in  1881  an  outer  breakwater  was  completed 
having  a  lake  face  4,870  feet  long,  a  westerly  shon>  return  J)  16  feet 
long,  and  an  easterly  return  246  feet  long.  In  18iSl  a  project  was 
adopted  to  build  an  east  breakwater,  248  feet  of  which  was  (!on- 
structed  in  1881  and  removexl  in  1889.  In  1885  and  1889  two  spurs 
to  the  outer  breakwater.  100  and  150  feet  long,  res|jectively,  wen^ 
built. 

In  the  acts  of  March  3,  1893,  and  August  18,  1894,  special  provi- 
sions were  made  for  extending  the  deep-water  area  of  the  harnor  in 
the  mouth  of  the  Oswego  River  by  the  removal  of  rock. 

The  present  project  was  adopted  June  3,  1896,  based  on  a  sjjecial 
report  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  page  3213  et  seq.,  and  as  subse<iuently  modified  is:  First,  to 
build  an  east  breakwater  1.435  feet  long,  at  an  estimated  cost  of 
$197,000  (acts  of  March  3,  1895,  and  June  3,  1896) ;  second,  to  nar- 
row the  breach  made  in  the  outer  breakwater  in  1884  from  175  to 
about  75  feet,  at  an  estimated  cost  of  $18,500:  third,  to  widen  and 
deepen  the  inner  harbor  in  the  mouth  of  the  Oswego  River  and  to 
extend  the  deep-water  area  farther  upstream  by  rock  e.\cavation. 

There  are  5,907  feet  of  outer  breakwater  and  1,993  feet  of  inner 
breakwater  and  light -house  pier,  forming  an  outer  harbor  containing 
140  acres  and  an  inner  harbor  containing  9.35  acres  (including  the 
Oswego  River).  The  areas  having  a  controlling  depth  of  14.5  feet 
at  low  water  are  40  acres  in  the  outer  harbor  and  4J  acres  in  the 
inner  harbor. 

Under  maintenance  there  is  required:  The  maintenance  of  the 
outer  breakwater  and  inner  breakwater  and  light-house  pier,  the 
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maintenance  of  a  depth  of  15.7  feet  at  low  wat«r  in  the  entrance 
channel  and  in  the  outer  harbor,  and  the  maintenance  of  a  depth  of 
15  feet  at  low  water  in  the  cove  behind  the  inner  breakwater  and  in 
the  harlwr  in  the  mouth  of  Oswego  River. 

The  plane  of  reference  is  low  water  (zero  of  Oswego  gauge). 

The  outer  breakwater  is  a  weak  structure,  difficult  and  costly  to 
maintain. 

The  river  and  harbor  act  of  March  3,  1905,  make.s  an  appropria- 
tion for  continuing  repairs  under  the  present  method,  printed  s.=i 
plan  "  b  "  on  page  3368,  Report  of  the  Chief  of  Engineers  for  1904. 

The  amount  expended  to  June  30,  1905,  was  $2,013,194.70.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

During  the  fiscal  year  the  inner  breakwater  was  repaired  where 
absolutely  neces.sary,  and  the  removal  of  shoals  in  the  outer  harbor 
and  entrance  channel  was  carried  on  in  connection  with  the  break- 
water repairs. 

Rock  removal  to  a  depth  of  15  feet  at  low  water  was  carried 
upstream  in  the  Oswego  River  to  the  north  line  of  Seneca  street. 

June  30,  1905,  the  minimum  depth  at  low  water  over  the  shoalest 
part  of  the  locality  under  improvement  was  14^  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for 
the  past  ten  years : 


Tons. 

1895 740,  .->75 

mm 783. 972 


Tons. 

1900 575. 160 

1901 : 565,052 


1897 706,805  !  1!K)2 .334,000 

1898 615,  oO:^     VMS 733,  7."M 

1899 71(i.7.5:t     in<H 712,481 

Work  proposed  for  the  ensuing  fiscal  year,  ueces.sarj'  to  make  the 
impi-ovements  available  and  extend  its  benefits,  consists  in  dredging 
on  shoals  as  may  be  required  in  the  outer  harbor  and  entrance  channel, 
and  repairs  on  the  outer  and  inner  breakwaters. 

Report  of  survey  of  the  outer  breakwater  is  printed  on  page  3363 
et  seq.  of  the  report  for  1904. 

F'or  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

A  chart  oi  Oswego  Harbor  is  published  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ol  7,  and  an 
index  map  facing  page  2160  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903. 

July  1,  1904,  balance  une.\i)ended $28,392.32 

.\mount  appropriatetl  by  river  nurt  harlior  net  approved  March  3, 1905.  100, 000. 00 

128, 392.  32 
June  ;$0,  1905,  amount  expended  duiinj?  flwal  year,  for  uiainteuance 
of   Improvement 17,906. 15 


July  1,  1905,  balance  uiiexi)ended 110,486.17 

(See  Appendix  R  R  6.) 

7.  Harbor  at  Cape  Vincent,  N.  Y. — This  harbor  is  an  open  road- 
stead on  the  St.  Lawrence  River  2  J  miles  from  Lake  Ontario,  and  is 
a  convenient  location  for  ves.sels  to  lie  during  storms  at  night  and  in 
thick  weather. 

The  original  project  of  1896  was  to  build  a  breakwater  parallel  to 
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and  (K)0  feet  fivm  the  railroad  wharf,  1,000  fuet  loug,  at  an  estimated 
cost  of  $320,000.  On  May  18, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf,  1,550 
feet  long,  of  which  length  150  feet,  or  so  much  thereof  as  required, 
was  to  ];:«  a  shore  return  at  upper  end,  at  an  estimated  cost  of  $200,000. 
Four  hundred  and  ten  feet  of  this  breakwater,  of  which  50  feet  was 
shore  return,  was  built  in  1900,  300  feet  was  finished  in  June,  1905. 
and  200  feet  is  under  contract. 

The  amount  expended  to  June  30,  1905.  was  $62,984.05,  all  for  con- 
struction. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  low  water  June  30,  1905.  was  19  feet,  and  the  usual 
variation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement 
is  intended  to  make  a  harbor  of  refuge  for  all  craft  plying  tetween 
Ijake  Ontario  and  the  St.  Tjawrence  River. 

The  following  is  a  statement  of  the  commerce  of  this  port  for  the 
3'ears  given : 

Tons. 

1900 10, 721 

1901 4,209 

1902 4, 175 

Work  proposed  for  the  next  fiscal  year  neces.s»iry  to  make  the  im- 
provement available  is  to  continue  the  extension  of  the  breakwater 
as  far  as  the  funds  that  may  be  appropriated  will  permit. 

For  more  extended  information  and  map,  see  Annual  Rei>ort  of  the 
Chief  of  Engineers  for  1897,  page  3'28()  et  seq.,  and  for  1903,  page 
2162  et  seq. 

July  1,  1904,  balance  unexpended -.-  !f:-Mi.  780. 83 

Amount  appropriated  by  plver  and  barbor  not  iipprove«l  Sliiroh :{.  lixci.     .'{0, 000. 00 

66, 780.  SH 
June  30,  1905,  amount  exi)ended  during  fiscal  yeHr.  for  wcirks  <if 
Improvement 1,  773. 88 


Tons. 

1903 IR,  060 

lfl(rt 20.08;< 


July  1,  1905.  balance  unexi)ended 65,015.95 


July  1,  1905,  amount  coveped  by  uncompleted  coutrncts <>3. 107. 11 

Amount  (estimated)  re<iuired  for  completion  of  existing  project 72.000.00 

(See  Appendix  R  R  7.) 

8.  Shoals  in  the  St.  Lawrence  River  between  Ogdennburg  and  the 
foot  of  Lake  Ontario. — In  its  ori^nal  condition  the  channel  of  the 
St.  Lawrence  River,  from  Sister  Island  light  down  to  the  head  of 
Brockville  Narrows,  was  obstructed  by  12  ledges  on  which  the  depth 
was  9i^  to  16  feet  at  low  water. 

The  original  project,  act  of  September  19,  1890,  was  to  remove  to 
18  feet  below  the  zero  of  the  Ogdensburg  gauge  ledges  lietween  Sister 
Island  and  Cros.sover  lights,  at  an  estimated  cost  of  $43,305.  In 
1893,  owing  to  the  discovery  of  several  outlying  spurs,  the  estimated 
cost  was  increased  to  $54,772.  By  the  act  of  June  3,  189(>,  the  project 
was  extended  to  embrace  ledges  in  the  St.  Lawrence  River  between 
Ogdensburg  and  the  foot  of  I^ke  Ontario. 

April  13,  1897,  the  removal  of  the  obstructions  to  a  depth  of  1.4 
feet  greater,  i.  e.,  to  18  feet  below  the  zero  of  the  Oswego  gauge,  was 
included  in  the  project,  therebv  increasing  the  total  estimated  cost 
to  $108,000. 
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The  auiounl  expended  to  Jimo  30,  1J)05,  was  $68,000,  all  fw  wurkt> 
of  improvement.  No  work  was  done  during  the  past  fiscal  yeftf  owing 
to  lack  of  funds.  '  . ' 

There  were  twelve  dangeroius  shoals  and  rock  ledges  in  or  nedr  the 
track  of  vessels,  of  which  nine  (all  the  rock  ledges  in  United  States 
waters)  have  been  removed  to  18  feet  below  the  zero  of  the  Oswego 
gauge. 

There  still  remain  to  Ik*  removed  three  or  more  rock  ledges  and 
shoals  in  Canadian  waters,  which  are  included  in  the  project.  Appli- 
cation for  permission  to  remove  these  shoals  was  made  through  the 
Department  of  State  to  the  Canadian  government,  and  on  December 
22,  1809,  the  neces-sary  iwrmission  was  granted. 

No  work  is  proposed  for  the  next  fiscal  year,  no  funds  being 
available. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  low  water  June  30,  1905,  was  16  feet,  and  the  usual 
variation  of  level  of  water  surface  is  3  feet. 

All  the  commerce  of  the  St.  Lawrence  River  is  benefited  by  this 
improvement. 

For  more  extended  information,  see  Annual  Repwrt  of  the  Chief  of 
Engineers  for  1901,  pages  3373  et  seq. 
Amount  (estiiuatecl)  rotiuired  for  <-()iupletioii  of  exl.sHng  projwt |!40. 000. 00 

(See  Api)endix  R  R  8.) 

9.  Harbor  at  Ogdensbunf^  X.  Y. — In  its  original  condition  the  low- 
water  depth  in  this  harbor  was  9  feet  in  the  upper  entrance  channel 
leading  to  the  Oswegatchie  River,  10  to  12  feet  in  the  two  lower 
entrance  channels,  and  (>  to  12  feet  along  the  city  front. 

The  original  [)roject  of  18(58  was  to  dredge  the  channels  to  the 
depth  of  12  feet,  and  to  build,  if  necessary,  5,500  linear  feet  of  piers, 
at  an  estimated  cost  of  $100,000.    The  piers  were  never  built.    The 

froject  of  1882  provided  for  dredging  the  upper  entrance  channel 
rom  the  St.  Lawrence  River  channel  acrosf?  the  shoal  to  and  into 
the  month  of  the  Oswegatchie  to  16  feet  and  the  lower  entrance  chan- 
nels and  channels  along  the  city  front  to  15  feet  at  extreme  low  water, 
at  an  estimated  cost  of  $75,000.  The  ])resent  project  (see  Annual 
Report  of  the  Chief  of  Engineei-s  for  1890,  p.  2872)  provided  for 
dredging  all  the  channels  to  a  depth  of  1(>.5  feet  below  the  zero  of 
the  Ogdensburg  gauge  (15  feet  liefow  the  zero  of  the  Oswego  gauge), 
at  an  estimated  cost  of  $158,950.  The  project  was  modified  February 
27,  1897,  to  deepen  the  two  lower  entrance  channels  to  16  feet  below 
the  zero  of  the  Oswego  gauge,  and  by  act  of  March  3,  1899,  further 
modified  to  dredge  900  feet  of  the  channel  along  the  front  of  Ogdens- 
burg al)ove  Franklin  street  to  but  14  feet  Inflow  the  same  zero,  the 
projected  depths  of  the  upper  entrance  channel  to  and  into  the  mouth 
of  the  Oswegatchie  River  uj)  to  the  bridge,  and  the  balance  of  the 
channel  along  the  city  front  to  remain  15  feet.  The  dredging  of  all 
of  the  channels  of  the  project  was  comjileted  in  July,  1903,  but  they 
are  not  stable,  and  frequent  redredging  is  necessary  to  maintain  the 
required  depths. 

The  amount  expended  to  June  30,  1905,  was  $317,224.94,  of  which 
$45,505.73  was  applied  to  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
low  water  (zero,  Oswego  gauge)  June  30,  1905,  was  as  follows:   In 
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the  lower  entram-e  channels,  154  feet;  in  the  channel  along  the  city 
front,  12  feet ;  elsewhere,  15  feet.  The  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  following  is  a  statement  of  (roninierce  at  this  port  for  the  past 
ten  years : 

Tons.  Tons. 

1895 »i9:i.825  I  liMXt (V4t5.  248 

1896 88(J,43«     1901 4.39,148 

1897 86«,0.T)     1902-    __      _     S.*?".  02.'> 

18.08 W3.201      IIKX-J.    1.18.-).  78.*. 

1899 «7«.:««     liXH .-     898,257 

Work  proposed  for  the  ensuing  fiscal  year  necessary  to  make  the 
improvement  available  consists  in  dredging  chaimels  wherever  neces- 
sary. 

For  moit>  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

A  chart  of  Ogdensburg  Ilarlwr.  now  in  preparation,  will  be  pub- 
lished in  the  .series  of  charts  of  the  survey  of  the  Xorthern  and  North- 
western Lakes. 

An  index  map  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903,  facing  page  2166. 

.Tul.v  1,  1904.  balance  wiiexpeiide<l ...  .__.__-_         $274.31 

Amount  approprlatetl  by  river  luid  liarlmr  act  »pi(n)ve<l  Mnrcb  '.\.  1905-     15, 000. 00 


15, 274.  31 


.lune  :«).  1905.  auiuunt  exjiendetl  during  ttsciil  year,  for  niaiuteuance 
of   improvement 143.60 


.Itily  1.  1905.  balance  imexi»enrte<l -     .-     l.->,  130.  62 


.Tuly  1.  1S>05.  nmonnt  c»>vereil  by  uncompleted  coutracts__. ._     14.000.00 

(See  Appendix  R  R  9.) 

10.  St.  Lairretxe  Hirer  at  thi-  head  of  Loiiy  Sanlt  Idand,  Netr 
York. — The  sum  of  ^8,000  was  appropriated  by  the  river  and  harbor 
act  of  June  13,  1902,  for  improvement  of  this  locality  by  dredging  a 
channel  1,700  feet  long.  150  feet  wide,  and  18  feet  deep  across  a  shoal 
at  the  head  of  Long  Sault  Island. 

This  appropriation  was  made  subject  to  certain  conditions  respect- 
ing the  use  free  of  toll.  etc..  of  the  canal  of  the  St.  Lawrence  Power 
Comi)any  from  the  St.  Lawrence  River  to  Massena,  but  the  company 
having  declined  to  comply  with  said  conditions,  obtained  permission, 
under  the  provisions  of  section  1  of  the  said  act,  to  do  the  proposed 
work  itself,  and  no  work  has  been  done  by  the  United  States. 

Pursuant  to  the  provisions  of  section  7  of  the  river  and  harbor  act 
of  March  3,  1905,  which  rejienled  the  previous  action  of  Congress  pro- 
viding for  the  prosecution  of  this  work,  the  available  funds  have  been 
covered  into  the  surplus  fund.  United  States  Treasury  . 

.Tuly  1.  19(M.  balance  luiexpended .._       $4S.(KK).00 

June  :K),  1005,  covered  Into  HurpluH  fund.  I'nlted  States  Treasury 48. 000.  (K) 

PAflFIC    COAST. 

IMFHOVKMBNT  OF  HARBORS  IX  CAMKORMA  SOI'TIT  OF  SAX 

FRAXCISCO. 

This  ilistrict  was  in  (he  ciiarge  of  C^apt.  C.  II.  McKinstrv.  Corps  o1 
Engineers.     Division  engineer.  Col.  I).  P.  Heap,  Corps  of  Engineers 
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(now  bri^dier-eeneral,  U.  S.  Army,  retired),  until  October  16,  1904, 
and  C!ol.  T.  H.  Handbury.  Corps  of  Engineers,  since  that  date. 

1.  San  Diego  Harhoi\  California. — San  Diego  Harbor  is  just  north 
of  the  national  boundary  of  Mexico  and  482  nautical  miles  south  of 
San  Francisco. 

The  river  and  harbor  act  approved  March  3,  1875,  appropriated 
$80,000  for  the  construction  of  a  dike  across  the  mouth  oi  San  Diego 
River,  causing  it  to  empty  into  False  Bay  and  thus  preventing  San 
Diego  Harbor  from  being  injured  by  the  deposit  of  material  brought 
down  during  flood  staijes.  This  work  was  completed  in  1876,  at  a 
cost  of  $7i),7n8.72,  whicTi,  with  the  cost  of  repairs  made  up  to  the  time 
of  adoption  of  the  present  pi'oject,  brought  the  total  expenditures  to 
$81,918.4.5. 

The  present  project  for  the  improvement  of  the  harbor,  adopted  by 
the  river  and  harbor  act  approved  September  19,  1890,  provided  for 
the  construction  of  a  jetty  on  Zuninga  shoal,  at  the  entrance  to  the 
harbor;  the  maintenance  of  a  channel  24  feet  deep  at  mean  low  tide 
and  500  feet  wide  through  the  "'  middle  gi'ouiid."  and  for  repairs  to 
restraining  dike.  The  jetty  was  to  rise  to  the  height  of  extreme  hig^ 
water  ana  to  be  about  7,500  feet  long,  with  a  view  to  producing  a 
depth  of  26  feet  at  mean  lower  low  water  on  the  outer  bar. 

At  the  time  of  the  adoption  of  this  project  the  governing  depth  on 
the  bar  was  21  feet.  Just  inside  the  entrance  was  a  middle  ground 
carrying  but  17  feet  of  water.  The  main  channel,  lying  to  the  west 
of  the  middle  ground,  was  of  ample  depth,  but  was  difficult  of  naviga- 
tion on  account  of  two  sharp  turns. 

The  original  estimated  cost  of  this  improvement  was  $394,400,  but 
as  work  on  the  inner  half  of  the  jettv  progressed  under  the  different 
contracts  it  l)ecame  evident  that  tliis  sum  would  be  inadequate. 
Therefore,  under  date  of  June  20. 1900,  the  local  officer  was  authorized 
to  change  this  estimated  cost  to  $542,850. 

The  approjjriation  of  $192,850  in  the  sundry  civil  act  of  March  3, 
1903,  brought  the  total  of  appropriations  up  to  the  amount  of  the 
revised  estimate. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1905,  is  $543,296.49.  Of  this,  $4,913.58 
was  applied  to  maintenance,  viz,  to  repairing  the  restraining  dike. 
Further  repairs  to  this  dike  have  lieen  made  by  the  city  of  San  Diego. 

The  jetty  has  l>een  extended  to  its  full  contemplated  length  of 
7,500  feet ;  a  channel  26  fwt  deep  and  271  feet  wide  (28  feet  deep 
over  a  width  of  171  feet)  has  been  dredged  across  the  outer  bar, 
and  a  channel  2(')  feet  deep  and  400  feet  wide  has  l)e«n  dredged  across 
the  middle  gi-ound. 

During  a  severe  storm  in  March.  1905.  the  channel  through  the 
outer  bar  shoaled  to  25  feet  depth,  which  is  the  maximum  draft  that 
could  be  carried  into  San  Diego  Harlwr  on  June  30,  1905,  at  mean 
lower  low  water.  T'.u*  average  height  of  all  high  waters  above  the 
plane  of  reference  is  4.H  feet.  The  increase  of  depth  on  the  outer 
bar,  7  feet  at  the  conclusion  of  dredging,  now  amounts  to  4  feet;  the 
increase  of  depth  on  the  middle  ground  amounts  to  9  feet. 

The  effe(rt  of  this  work  of  improvement  will  be  to  make  the  entrance 
of  deep-draft  vessels  into  this  harbor  easy  and  safe. 

It  is  estimated  that  to  maintain  the  bar  channel  and  the  channel 
across  the  middle  ground  will  cost  $15,000  annually. 


Digitized  by 


Google 


RIVEB   AND   HABBOB   IMPBOVEMENTS.  639 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $10,000 
for  the  maintenance  of  these  channels.  No  work  has  as  yet  been  done 
under  this  appropriation. 

The  commerce  of  this  harbor  was  121,686  tons  for  the  calendar  year 
1904,  a  decrease  of  7.0  per  cent  from  that  of  the  previous  year.  In 
character  the  conunerce  is  unchanged  since  the  preceding  year.  It 
consists  principally  of  luini)er,  general  merchandise,  coal,  and  cement 
received,  and  of  lumber,  general  merchandise,  and  ore  shipped.  The 
value  of  this  commerce  is  estimated  to  be  $4,092,000. 

The  coastwise  trade  is  carried  in  ves.sels  drawing  from  12  to  18 
feet  of  water,  and  is  Ix'nefited  but  little  by  the  improvement  of  the 
harbor.  The  American-Hawaiian  steamers,  of  8,000  to  10,000  tonnage, 
each  enter  this  port  once  a  month.  These  ves.sels  draw  about  26  feet 
of  water  and  carry  1,000  to  2,000  tons  of  freight  per  month  for  San 
Diego.  Freight  for  f^an  Diego  carried  bv  the  Panama  steamers  is 
«lelivered  by  coastwise  steamers  from  San  Francisco.  The  American- 
Hawaiian  steamers  and  the  Panama  steamers  have  a  rate  from  the 
Atlantic  ports  to  San  Diego  averaging  about  30  per  cent  cheaper 
than  railroad  rates.  Foreign  cements  ai-e  received  in  this  port  in 
sailing  ves.sels  drawing  22  and  23  feet  of  water. 

For  i-eference  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  ot  Engineei-s  for  the  year  1904,  page  632. 

July  1,  19W,  bnlame  une.\|)«>u(t(>(l $,15,871.80 

Amount  appropriated  by  river  and  IiiirlH)r  act  api>rov«Hl  March  3, 1905.     10, 000. 00 

(55, 871.  80 
.lune  30.  llNVi,  amount  t>xi)eiule<l  (luring  fiHcal  year,  for  works  of  im- 
provement     .- —     55,733.48 

.July  1,  1905,  balance  unexpended—  10, 13a  32 

(See  Appendix  S  S  1.) 

2.  Deep-water  harbor  at  6'rtn.  Pedro  Bay,  California. — The  river 
and  harbor  act  of  June  3,  1896.  provided  for  the  appointment  of  a 
Board  to  determine  upon  the  location  of  a  deep-water  harbor  for 
connnerce  and  for  refuge  in  Santa  Monica  Bay,  California,  or  at  San 
Pedro,  in  the  same  State,  the  decision  of  a  majority  of  the  Board  a,s 
to  location  to  be  final.  The  Board  was  to  make  plans,  specifications, 
and  estimates  for  said  improvement.  After  the  Board  should  have 
rendered  its  decision  and  submitted  its  report  the  Secretary  of  War 
was  empowered  to  make  contracts  for  the  completion  of  the  selected 
harbor  in  accordance  with  the  ])roject  of  the  Board,  at  a  cost  not 
exceeding  in  the  aggregate  $2,!)()0.000. 

In  accordance  with  the  i)rovisi()ns  of  this  act  a  Board  was  ap- 
pointed, which  submitted  its  report  March  1,  1897.  deciding  in  favor 
of  San  Pedro  liay.  The  report  of  the  Board  is  printed  in  Senate 
Document  No.  18,  Fifty-fifth  Congress,  first  session. 

The  plan  of  the  Board  (the  jiresent  project  of  improvement)  was 
to  construct,  to  the  eastward  of  Point  Fermin,  a  brpakwater  about 
8,500  feet  long,  or  as  much  longer  as  could  be  constructed  within  the 
authorized  limit  of  cost,  $2,900,000,  and  it  has  been  decided  that 
a  breakwater  9,000  feet  long  should  be  built.  In  plan  the  breakwater 
is  to  consist  of  two  straight  arms  connected  by  a  curve  1.800  feet  in 
length,  of  1.910  feet  radius.  The  we.sterly  arm  is  to  l)e  3.000  feet 
long,  2x>inting  S.  72°  E.  (magnetic) ;   the  ea.sterly  arm,  3.700  feet 
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long,  pointing  N.  54°  E.  (magnetic).  A  gap  of  about  2,000  feet  is 
to  be  left  between  the  east  shore  of  Point  Fermin  and  the  westerly 
end  of  the  breakwater. 

Originally  San  Pedro  Bay  was  an  open  roadslead  exposed  to  south- 
easterly,  southerly,  and   southwesterly   winds.    The  effect  of  the  ' 
breakwater  will  be  to  afford  a  place  of  refuge,  easy  of  access,  and 
secure  from  storms,  for  vessels  of  the  largest  size.     It  will  also 
shelter  the  entrance  to  the  inner  harbor  of  San  Pedro. 

On  August  12,  1898,  a  continuing  contract  was  entered  into  with 
Heldmaier  &  Neu,  of  Chicago.  111.,  for  the  construction  of  the  break- 
water, for  $1,303,108.54.  This  contract  was  annulled  on  March  19, 
1900,  on  account  of  unsatisfactory  progress.  Up  to  that  time  84,581 
tons  of  stone  had  been  placed  in  the  substructure,  at  a  cost,  including 
inspection,  etc.,  of  $61,537.43. 

On  June  7,  1900,  a  continuing  contract  for  completing  the  break- 
water was  entered  into  with  the  California  Construction  Company, 
of  San  Francisco,  Cal.  The  estimated  cost  of  work  under  this  con- 
tract, using  tlu^.  quantities  on  which  bids  were  canvassed  and  the  prices 
bid  for  stone  and  concrete,  and  allowing  10  per  cent  for  engineering 
expenses  and  contingencies,  is  $2,613,100.66,  in  addition  to  expendi- 
tures under  the  former  contract. 

The  amount  expended  under  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1905,  is  $1,848,955.01,  including  the  expendi- 
tures of  the  Board  referred  to  above. 

Work  was  begun  at  the  westerly  end  of  the  substructure.  Up  to 
June  30,  1905,  1,887,547  long  tons  of  stone,  at  $0,844  per  ton,  had  been 
deposited  in  the  substructure  under  the  present  contract,  and  the 
substructure  was  about  completed  for  a  distance  of  8,212  feet,  and 
some  stone  had  been  de|X)sited  for  a  farther  distance  of  288  feet. 

The  superstructure  was  liegini  at  a  distance  of  628  feet  from  the 
westerly  end  and  is  being  built  to  the  eastward.  To  June  30,  1905, 
72,165  tons  of  stone  had  been  placed  in  the  superstructure,  which 
was  partially  completed  for  a  length  of  2,872  feet.  The  amount  of 
work  done  is  the  equivalent  of  2,659  feet  of  completed  work. 

The  protected  area  is  used  by  ves.sels  which  have  to  lighter  a  part 
of  their  cargo  or  have  to  await  a  favorable  tide  before  they  can 
enter  the  inner  harbor.  The  effect  of  continuing  work  under  the 
exi.sting  project  will  be  to  enlarge  the  protected  area  and  to  increase 
the  shelter  afforded  the  entrance  to  the  inner  harbor. 

For  commercial  statistics,  see  report  on  Wilmington  Harbor.  There 
are,  as  yet,  no  commercial  wharves  in  the  outer  or  breakwater  harbor. 

For  reference  to  report  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  or  Engineers  for  the  year  1904,  page  634. 

July  1,  IJHM,  balance  iinex))ended $523,848.20 

Amount  appropriated  by  sundry  civil  act  approved  March  .3,  1905.—  460,000.00 

983,848.20 
June  30,  li)()i"i,  amount  exi)ended  duriiiK  ttscal  year,  for  works  of  Im- 
provement     415,7iai6 

July  1.  19(«),  balance  une.\|»ende<l .        -     -.      .568,130.04 

.Tuly  1,  llMKi.  outstanding  liabilities..  .      ..  .  _.     „     _..    46,742.51 

.July  1,  1905,  balance  available ,521, 387.  .53 
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July  1,  1905,  amonnt  covered  by  uncompleted  contracts |S20, 869.  3B 

Amount  (estimated)  required  for  completion  of  existing  project 482, 914.  95 


'  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  tbe  balance  unex- 
pended July  1,  1905 300,000.00 

Submitted  In  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  S  2.) 

3.  Wilmington  Harbor,  California. — Wilmington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  gaining 
a  depth  or  10  feet  at  mean  low  tide.  This  depth  was  obtained  in  1881, 
at  a  cost  of  $555,000,  when  a  further  project  to  increase  depth  of  chan- 
nel to  15  feet  at  mean  low  tide  by  dredging  a  reef  between  the  jetties, 
raising  existing  works,  and  extending  the  jetties  to  18  feet  of  water 
in  San  Pedro  Bay,  was  submitted.  This  project  was  completed  in 
1893,  at  a  cost  of  $399,497.68. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  a  project  submitted  in  1894 
for  a  channel  depth  of  18  feet  at  mean  low  tide,  at  an  estimated  cost  of 
$392,725.  Owing  to  certain  provisos,  however,  this  money  was  not 
available  without  further  action  by  Congress. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13, 1902,  and  contemplates  providing  a  channel  20  feet  deep  and 
400  feet  wide  from  the  outer  harbor  to  the  foot  of  the  wharves;  and  24 
feet  deep  between  harbor  lines  from  the  foot  of  the  wharves  to  and 
including  a  turning  basin  1,600  feet  in  diameter  just  below  Mormon 
Island.  It  also  provides  for  repairs  to  the  east  jetty  and  for  the 
construction  of  a  dike  to  divert  tne  waters  of  the  Los  Angeles  River 
from  Wilmington  Lagoon.  The  same  act  made  available  the  $50,000 
appropriated  Dy  the  act  of  June  3,  1896, 

Changed  conditions  have  rendered  the  building  of  the  dike  inad- 
visable. 

The  estimated  cost  of  the  work  called  for  by  the  present  project, 
including  the  procurement  of  a  dredge,  is  $550,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1905, 
is  $251,743.33. 

Repairs  have  been  made  to  the  east  jetty  at  a  cost  of  $3,700.  Dredg- 
ing, under  contract,  to  the  depth  of  21  teet  has  been  done  along  the 
greater  part  of  the  dock  fronts  of  San  Pedro  and  East  San  Pedro, 
and  to  the  depth  of  20  feet  at  the  entrance  at  a  cost  (contract  pay- 
ments only)  of  $100,215.40. 

A  20-inch  suction  dredge  has  been  built,  at  a  cost,  including  inspec- 
tion, of  $99,453.33.  The  necessary  discharge  pipe  line  (2,048  feet 
long)  and  floating  plant  (pontons,  barges,  launch)  have  been  added  at 
a  cost  of  $17,299.35. 

The  dredge  was  completed  and  turned  over  to  the  United  States 
on  March  10,  1905,  since  which  time  243,914  cubic  yards  of  material 
has  been  dredged  in  front  of  tbe  wharves  at  Terminal  and  East  San 
Pedro,  at  a  cost  of  $17,788.42,  office  expenses  not  included. 

BMO  1906  M 41 

Digitized  by  VjOOQIC 


642  KEPOBT   OF   THE   CHIEF   OF   ENOINEEB8,  U.  8.  ASICT. 

Work  under  the  various  projects  above  mentioned  has  resulted  in 
increasing  the  depth  at  the  entrance  from  2  to  slightly  more  than  18 
feet,  whicii  is  the  maximum  draft  that  could  be  carried  into  the  inner 
harbor  June  30,  1905,  at  mean  lower  low  water.  The  average  rise  of 
the  tides  above  this  plane  of  reference  is  5.1  feet. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $100,000 
for  continuing  this  work  and  authorized  contracts  in  the  sum  of 
$150,000  more  for  completing  it.  About  $70,000  will  be  expended  in 
dredging  the  entrance  to  the  harljor  under  contract,  and  the  remainder 
in  dredging  with  (lovernment  dredge  and  for  contingenci&s. 

For  the  calendar  year  1904  the  commerce  of  this  port  amounted  to 
845,220  tons,  an  increase  of  9.9  per  cent  over  the  preceding  year.  In 
character  the  commerce  is  unchanged  since  the  previous  year.  It 
consists  principally  of  luml)er,  crude  oil,  and  general  merchandise 
received,  and  of  general  merchandise  and  crude*  oil  shipped.  Its 
value  is  estimated  at  about  $9,000,000. 

It  is  difficult  to  estimate  accurately  the  effect  of  this  improvement 
on  freight  rates.  The  principal  traffic  of  the  harbor  is  m  lumber 
received  from  northern  California,  Oregon,  and  Washington  and 
shipped  inland  by  rail,  and  amounts  for  the  calendar  year  1904  to 
more  than  780,000  tons.  The  water  rate  on  lumber  from  Puget 
Sound  points  to  Los  Angeles  is  about  $4.55  per  ton;  the  railroad  rate, 
$12.20  per  ton.  Without  the  improvement  of  Wilmington  Harbor 
lumber  would  have  to  be  unloaded  at  exposed  piers  or  brought  to 
Wilmington  in  vessels  of  light  draft  or  lightered  ashore.  The  saving 
in  freight,  lighterage  charges,  and  insurance  is  large,  but  can  not  be 
definitely  stated. 

For  reference  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  635. 

July  1.  1004,  balum-e  uiu>.\i)eudc(l $191,087.67 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905-  100, 000. 00 
Received  from  sale  of  property 7.50 

291,  695.  17 
June  3U,  IViXi,  amount  extended  during  fitical  year,  for  works  of  im- 
provement    142,927.08 


July  1,  lOO.'i,  baiamt' um'x|»endetl ..  148,707.40 

July  1,  100r>,  outstanding  liabilities 2,018.14 


July  1,  1005,  balance  available 146,749.35 


July  1,  1005,  amount  covered  by  uncompleted  contracts 8,542.57 

Amount  (estimated)  required  for  completion  of  existing  project 149, 496. 68 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  S  3.) 

4.  iSan  Luis  Obispo  Harbor,  CcHifomia. — San  Luis  Obispo  Harbor 
is  9  miles  to  the  southward  and  westward  of  the  town  of  San  Luis 
Obispo  and  216  nautical  miles  from  San  Francisco. 

It  IS  a  bight  of  the  coast  about  18  miles  long  between  Point  San  Luis 
on  the  nortn  and  Point  Sal  on  the  south.  The  upper  end,  where  Port 
Harford  is  situated,  has  a  wharf  and  is  the  part  used  for  commercial 
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purposes.  Whaler  reef,  extending  nearly  half  a  mile  to  the  south- 
ward and  eastward  of  Point  San  Luis,  forms  more  or  less  of  a  nfttural 
breakwater,  but  during  the  winter  season  the  landing  was  exposed  to 
the  heavy  swell  caused  by  southerly  gales. 

The  original  project  was  adoptiea  by  the  river  and  harbor  act  of 
August  11, 1888,  and  provided  for  the  construction  on  Whaler  reef  of 
a  breakwater  of  rubblestone  rising  to  mean  lower  low  water  and 
extending  from  Point  San  Luis  to  Whaler  Island  and  thence  to  a 
point  where  the  outer  reef  rises  above  high  water.  Exclusive  of 
uTialer  Island,  which  is  245  feet  long,  the  breakwater  was  to  have  a 
length  of  about  1,736  feet,  and  its  estmiated  cost  was  $'284,898. 

This  project  was  modified  January  17,  1893,  to  provide  for  raising 
the  structure  to  the  height  of  6  feet  above  mean  nigh  water,  with  a 
top  width  of  20  feet,  and  such  side  slopes  as  might  be  formed. under 
the  action  of  the  sea.  The  estimated  cost  was  increased  to  $568,660. 
This  is  the  existing  project. 

The  breakwater  has  been  built  to  full  section  from  Point  San  Luis 
to  Whaler  Island  and  for  1,160  feet  bevond  Whaler  Island,  or  a  total 
distance  of  1,741  feet,  including  the  island.  The  partially  protected 
area  has  an  available  depth  of  21  to  27  feet  at  low  water  .and  there  is 
22  feet  at  the  Port  Harford  wharf.  The  result  has  been  to  give 
increased  security  to  ves.sels  in  the  anchorage  and  at  the  landing. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1905,  is  $279,503.35. 

For  the  expenditure  of  the  $25,000  appropriated  by  the  river  and 
harbor  act  of  March  3,  1905,  a  contract  was  entered  into  with  the 
City  Street  Improvement  Company  of  San  FrancLsco,  Cal.,  on  May 
24,  1905,  for  the  delivery  in  the  breakwater  of  8,868  tons  of  stone,  at 
$2.65  per  ton.    No  work  under  this  contract  has  as  yet  been  done. 

Further  work  under  the  project  will  afford  increased  shelter,  an«l 
further  appropriations  should  be  applied  to  the  extension  of  the 
breakwater  to  its  full  projected  length. 

The  commerce  consists  principally  of  lumber  and  general  mer- 
chandise received,  and  grain  and  crude  oil  shipped.  Its  volume  for 
1904,  81,620  tons,  exceeds  that  for  1903  by  35.4  per  cent.  The  value 
of  the  commerce  is  estimated  at  $2,386,000. 

It  is  impracticable  to  give  definite  figures  relative  to  the  influence 
of  the  project  on  freight  rates.  The  following,  however,  may  throw 
some  liglit  on  the  matter.  The  Union  Oil  Company  pumps  crude  oil 
through  a  6-inch  pipe  from  its  wells  in  the  northern  part  of  SantH 
Barbara  County,  a  aistance  of  40  to  45  miles,  to  the  landing  at  Port 
Harford,  and  thence  ships  it  ih  tank  vessels  to  the  Hawaiian  Islands 
and  coast  points.  The  Standard  Oil  Company  also  ships  oil  from  this 
port.  The  cost  of  delivery  of  oil  in  San  Francisco  is  about  6  cents 
per  barrel  and  the  oil  is  sold  there  for  from  50  to  60  cents  per  barrel. 
The  railway  rate  to  San  Francisco  is  about  60  cents  per  barrel.  The 
present  shipment  of  oil  from  this  harbor  is  about  200,000  barrels  per 
month,  which  will  be  greatly  increased  at  an  early  date. 

Reference  to  reix)rts  on  examinations  and  surveys  will  be  found  in 
Annual  Beport  oi  the  Chief  of  Engineers  for  the  year  1904,  page  636. 
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July  1,  1904,  balance  unexpended $667.30 

Amount  appropriated  by  rlrer  and  harbor  act  approved  Mareb  3, 1905.    25,  000. 00 

25, 007. 39 
June  30,  1905,  amount  exiiended  during  fiac-ul  year,  for  works  of  im- 
prorement 109.  79 

July  1,  1905,  balance  unexi)ended 25,497.00 

July  1,  1905,  amount  covered  by  uncompleted  fontracts 23,500.00 

Amount  (estimated)  required  for  completion  of  existing  project 263,650.05 

(See  Appendix  S  S  4.) 

IMPROVEMENT  OP  RIVERS  AND  HAUBOUS   IN  CALIFORNIA  TRIBU- 
TARY TO  AND  NORTH  OP  SAN  FRANCISCO  BAY. 

This  district  was  in  the  charge  of  Col.  W.  H.  Tleuer,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Tjieut.  Douglas 
MacArthur,  Corps  of  Engineers,  since  April  30,  1905. 

1.  Harbor  at  Alrino,  California. — A  description  of  the  locality 
and  a  hi.story  and  description  of  the  work  are  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  637. 

Before  improvement  the  channel  depths  at  low  water  varied  from 
3  to  7  feet  and  widths  from  40  to  800  feet.  The  tidal  range  varies 
from  7  to  11  feet. 

There  has  been  very  little  commerce  on  the  slough  since  1}K)1.  In 
that  year  about  16,000  tons,  consisting  of  luml)er,  stone,  coal,  and  tan 
bark,  was  received,  and  11,500  tons  of  hay,  barley,  fruit,  and  vege- 
tables was  shipped  out. 

The  village  of  Alviso  is  at  the  head  of  navigation.  On  June  30, 
1905,  7-feet  depths  could  be  carried  at  low  tide  and  fully  16  feet 
at  high  tide  to  the  head  of  navigation. 

On  March  3,  1899,  Congress  appropriated  $+8,000  for  the  improve- 
ment. Contract  for  dredging  was  let  in  1899.  The  contractor  failed 
to  do  any  work  under  it,  and  the  contract  expired  by  limitation.  The 
surety  (K>inpany  paid  $10,000,  the  amount  of  its  bond,  to  the  Govern- 
ment! In  1900  the  work  was  again  contracted  for  and  M'ork  was 
completed  in  June,  1901,  at  a  cost  of  $'27,543.47,  furnishing  a  good 
channel  7  feet  deep  at  low  water  and  60  to  80  feet  wide  througliout 
the  length  of  the  slough.  On  June  13,  190'2,  Congress  made  the  un- 
expended balance  available  for  extension  and  further  improvement 
of  the  channel  heretofore  made. 

In  October,  1904,  bids  were  opened  for  redredging  the  slough  and 
contract  was  made  at  17  cents  per  cubic  yard  tor  dredging  in  the 
channel  and  35  cents  per  cubic  yard  for  dredging  hardpan  in  the 
turning  basin. 

Woi-k  under  this  contract  was  commenced  on  January  30, 1905,  and 
completi'd  on  June  5.  1905.  A  total  of  134,960  cubic  yards  of  mate- 
rial was  dredged  from  the  channel,  which  is  now  7  to  8  feet  in  depth 
at  low  water  and  70  to  100  feet  wide,  to  the  former  lumber  yards  at 
the  upper  end  of  Alviso.  The  turning  basin,  which  was  irnade  at 
the  lower  end  of  the  town,  is  220  feet  long,  150  feet  wide,  and  7  feet 
deep  at  low  water.  The  total  expenditure  to  June  30,  1905,  was 
$54,293.97. 

There  has  been  no  reduction  in  freight  rates  in  consequence  of  the 
improvement    There  is  less  commerce  and  navigation  now  than 
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there  was  four  years  ago.  The  existing  channel  will  readily  accom- 
modate all  there  is.  Tne  engineer  officer  in  charge  of  the  work  con- 
siders Alviso  Harbor  and  Slough  at  present  unworthy  of  further 
improvement. 

In  accordance  with  requirement  in  the  river  and  harlx)r  act  of 
March  3,  1905,  the  unexpended  balance  of  this  appropriation  was 
turned  into  the  surplus  fund  of  the  Treasury  on  June  30, 1905. 

July  1,  19W,  balance  unexpended $30,051.13 

June  .30,  1005 : 

Amount  expended  durinK  Jtecnl  .vear,  for  works  of 

improvement   $2«,  .345. 10 

Covered  Into  8urplu8  fund  llnite<l  States  TreaBury-      3,706.0.3 

30,051.13 

(See  Appendix  T  T  1.) 

2.  Redwood  Creek,  California. — Before  improvement,  there  were 
shoals  in  the  creek  which  were  bare  at  low  tide,  and  vessels  used  it 
only  during  medium  and  high  stages  of  the  tide.  Project  for 
improvement  was  made  in  1882  to  obtain,  by  dredging,  channels 
aggregating  6,000  feet  in  length,  50  to  60  feet  in  width,  and  2  to  3 
feet  in  depth  at  low  water,  estimated  to  cost  $15,400.  From  1884  to 
1888  appropriations  aggregating  $15,400  were  made,  and  the  work 
was  completed  in  August,  1889.  The  channel  was  not  self-maihtain- 
ing,  and  in  1890  an  additional  appropriation  of  $8,000  was  made  by 
Congress.  Channels  were  redredged  and  work  was  completed  in 
1892.    The  total  amount  expended  to  June  30,  1895,  was  $23,400. 

In  1896  Congress  ordered  an  examination  which  resulted  in  the 
existing  project,  which  provides  for  a  new  channel  to  have  a  depth 
of  alwut  5  feet  at  low  water  through  a  middle  ground  which  was 
bare  at  low  tide;  dredging  in  front  of  the  city  wharf  at  Redwood 
City;  building  a  dam  of  sheet  piling  across  a  navigable  slough, 
and  constructing  a  dike  of  timber  and  brush  near  but  outside  of  the 
foot  of  the  channel  to  be  dredged  through  the  middle  ground.  The 
estimated  cost  of  the  work  was  $8,400. 

By  act  of  June  13,  1902,  Congress  appropriated  $8,400  for  complet- 
ing this  improvement  in  accordance  with  the  above  project.  There- 
after it  was  found  that  if  one  of  the  channels  were  closed  by  a  dam  ii 
would  interfere  with  free  tidal  movement  neces.sary  to  maintain  the 
larger  channel  to  be  dredged  and  that  the  dike  contemplated  outside 
of  the  foot  of  said  channel  might  not  be  necessary.  Contract  was 
made  for  the  dredging  required,  and  a  good  channel,  approximately 
7  feet  deep  at  low  water  and  100  feet  wide  through  the  middle  ground, 
measuring  54,482  cubic  yards,  was  completed  on  June  30,  1903.  In 
front  of  the  city  wharf  a  channel  was  cut  60  feet  wide  by  5  to  10  feet 
deep  and  150  feet  long,  containing  4,180  cubic  yards.  In  Smiths 
Creek  a  cut  was  made  1,200  by  100  by  5  feet — 13,092  cubic  yards. 
The  work  was  finished  July  15,  1903.  Total  quantity  of  material 
removed,  72,154  cubic  yards. 

To  June  30,  1905,  $8,042.66  has  been  expended  on  the  existing 
project. 

The  maximum  draft  that  can  be  carried  in  the  creek  at  mean  low 
water  is  5  feet,  and  the  tide  has  a  range  of  5  feet.  The  head  of 
navigation  is  in  front  of  the  tannery,  a  few  hundred  yards  above  the 
city  wharf.  The  improvement  is  sufficient  for  all  existing  require- 
ments.   There  is  no  adequate  tidal  basin  above  this  improvement, 
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and  as  the  sewers  of  the  town  empty  into  the  creek  alongside  the 
wharf  there  will  he  a  gradual  shoaling,  and  occasional  dredging  at 
several  years'  interval  may  be  necessary. 

Reports  of  examinations  and  surveys  are  fovind  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  2204;  for  1891,  page 
2966;  for  1893,  pa^  3225;  and  for  1897,  page  3349. 

The  commerce  of  Redwood  Creek  during  the  year  1904  is  reported 
by  the  shippers  as  19,905  tons,  the  principal  receipts  being  supplies 
for  tannery  and  the  principal  shipments  tannery  products  and  salt. 

July  1.  1904,  balance  unexpended $357..S4 

.Tuly  1,  1005,  balance  unexiwnded XiT.M 

(See  Appendix  TT  2.) 

3.  Harbor  at  San  Francisco,  Cal. — ^This  improvement  contemplated 
the  removal  of  the  two  Shag  rocks  and  of  Arch  rock  and  BIos.som  rock 
to  a  depth  of  30  feet  below  mean  low  water.  A  description  of  the 
rocks  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  page  2923.  The  estimated  cost  of  the  removal  of  all  four  of  the 
rocks  was  $731,220. 

The  removal  of  Shag  rock  No.  1  was  completed  July  30,  1900 ;  that 
of  Shag  rock  No.  2  on  April  5,  1901 ;  that  of  Arch  rock  on  April  30, 
1903,  and  that  of  Blossom  rock  on  December  27, 1903.  The  work  was 
done  by  contract. 

Originally  Shag  rock  No.  1  had  a  small  pinnacle  extending  just 
above  high-water  level.  Shag  rock  No.  2  had  a  low-water  depth  of  17 
feet  over  its  crest.  Arch  rock  projected  out  of  water  about  30  feet, 
and  Blossom  rock  had  a  depth  of  between  5  and  6  feet  over  its  crest. 
Blossom  rock  was  removed  to  a  depth  of  24  feet  in  1870.  Each  was  a 
menace  to  navigation,  especially  in  foggy  weathfer. 

The  existing  project  (now  completed)  was  adopted  by  Congress  on 
March  3, 1899. 

The  total  amount  spent  on  the  work  up  to  June  30,  1905,  is 
$316,529.68. 

All  of  the  rocks  have  been  removed  to  a  depth  of  30  feet  below 
mean  lower  low  water.  The  range  of  the  tide  is  4.1  feet.  Navigation 
interests  have  been  greatly  benefited. 

The  project  has  been  completed  and  no  further  work  is  necessary. 

July  1,  1904,  balance  unexpended $.%470.  .12 

July  1,  1905,  balance  unexpended 3,470.32 

(See  Appendix  T  T  3.) 

4.  Oakland  Harhor,  California. — A  project  for  making  a  harbor 
at  Oakland,  Cal.,  was  submitted  in  1874  in  compliance  with  an  act  of 
Congress.  The  project  called  for  an  enlargement  or  development  of 
the  San  Antonio  estuary,  which  was  located  in  a  marsh  about  3 
square  miles  in  area,  in  which  the  tide  ebbed  and  flowed  in  volume 
sufficient  to  maintain  a  channel  at  its  throat  in  San  Francisco  Bay  of 
about  2  feet  in  depth  at  low  tide,  which  estuary  or  creek  had  in  some 
narrow  places  in  its  windings  depths  as  great  as  20  to  23  feet  at  low 
water. 

The  report,  with  project  and  estimate  of  cost,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1874,  i)age  378. 

The  harlK>r  was  to  consist  of  (a)  two  mid-tide  training  walls  at  the 
entrance,  (6)  a  tidal  canal  about  1^  miles  in  length  to  connect  with 
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tide  water  in  San  Leandro  Bay,  (r)  a  dam  at  the  entrance  to  San 
Leandro  Bay,  and  (d)  dredging  a  tidal  basin  and  then  a  channel  to 
have  a  depth  of  20  feet  at  low  water  to  San  Francisco  Bay.  The  esti- 
mated cost  of  the  work  was,  in  round  numbers,  $1,815,000. 

This  was  approved  by  Congress,  and  during  the  progress  of  the 
work  slight  modifications  were  made,  which  consisted  oi  raising  the 
training  walls  to  full  high-tide  level,  of  increasing  the  tidal  canal  to  a 
width  of  400  feet,  of  building  three  steel  drawbridges  across  the  tidal 
canal,  and  of  diverting  the  sflt-laden  waters  of  Sausal  Creek  from  the 
tidal  canal  by  means  of  a  separate  channel  into  San  Leandro  Bay. 

This  project,  with  the  exception  of  the  dam  across  the  entrance  to 
San  Leandro  Bay,  which  may  not  be  necessary,  and  a  slight  extension 
of  one  of  the  training  walls  farther  into  San  Francisco  Bay,  is  now 
practically  completed,  and  up  to  June  30, 1905,  has  cost  $2,643,032.41. 

Before  improvement  vessels  drawing  5  to  8  feet  could  enter  San 
Antonio  estuary  at  high  tide.  The  commerce  in  1874  aggregated 
154,300  tons;  in  1894  it  had  increased  to  2,319,435  tons,  and  in  1904 
it  amounted  to  3,522,681  tons. 

In  the  river  and  harbor  act  of  1900  Congress  provided  for  an 
examination  of  Oakland  Harbor  with  a  view  to  its  improvement  to 
meet  the  needs  of  pr&sent  and  prospective  commerce.  Three  alter- 
native plans  and  estimates  for  cnannel  enlargement  were  submitted, 
estimatedto  cost,  respectively,  $646,293,  $1.()87,818,  and  $968,203.  The 
report,  with  estimates,  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  pages  3448-3449. 

On  June  13,  1902,  Congress  appropriated  $100,000  and  authorized 
continuing  contracts  for  $160,000  additional  for  the  work,  but  failed 
to  specify  to  which  of  the  above  projects  the  funds  were  to  be  applied. 
Contract  was  made  to  the  extent  of  the  money  available  and  author- 
ized for  dredging  work  which  was  common  to  all  of  above  projects. 
By  act  of  March  3,  1905,  Congress  specifically  named  project  No.  3, 
estimated  to  cost  $968,203,  appropriated  $100,000,  acnd  authorized  con- 
tinuing contracts  for  $250,000  additional  for  continuing  the  improve- 
ment, with  a  view  to  obtaining  a  channel  300  feet  wide  and  25  feet 
deep  from  San  Francisco  Bay  to  Fallon  street,  Oakland.  The 
project  calls  for  a  channel  from  San  Francisco  Bay  500  feet  wide  and 
25  feet  deep  to  Chestnut  street,  Oakland ;  thence  300  feet  wide  and  25 
feet  deep  to  Fallon  street;  thence  300  feet  wide  and  17  feet  deep  to 
tidal  basin;  thence  300  feet  wide  and  12  feet  deep  around  tidal  basin. 

On  June  30,  1905,  at  low-tide  level,  channels  400  feet  wide  and  20 
feet  deep  had  been  obtained  to  Chestnut  street,  300  feet  wide  and  17 
feet  deep  to  tidal  basin,  300  feet  wide  and  12  feet  deep  on  south  side 
of  tidal  basin,  and  300  feet  wide  and  8  feet  deep  on  north  side  of  tidal 
basin.  The  above  depths  could  be  carried  at  low  water  on  June  30, 
1905. 

The  money  available  and  authorized  will  probably  be  sufficient  to 
produce  a  channel  300  feet  wide  and  25  feet  deep  at  low  tide  to  Fallon 
street. 

The  length  of  Oakland  Harbor  from  its  entrance  at  25  feet  depth 
in  San  Francisco  Bay  to  Park  Street  Bridge,  which  is  just  inside  the 
west  end  of  the  tidal  canal,  is  6.53  miles. 

The  money  thus  far  spent  is  practically  all  for  extensions  in 
channel  widths  and  depths  for  the  benefit  o^  commerce.  Very  little, 
or  none,  has  been  spent  for  maintenance. 
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The  increase  in  commerce  since  1874,  when  work  was  projected,  is 
shown  in  the  following  table : 


TrafBo  by  ferries. 

Traffic  by  vessels. 

Tear. 

Nam- 
ber. 

Trips. 

Passen- 
ger*. 

Freight. 

Num- 
ber. 

Regis- 
ter. 

Freigbt. 

1874 

1 
8 
8 
8 
8 
4 
4 
6 
5 
5 
4 
4 
5 
5 
5 
5 

600 
6,400 
8,520 

8,800 
10,250 
9,561 
9,600 
10,500 
10,500 
10,600 
9,000 
9,600 
10,820 
10,320 
10,320 
10,320 

Tons. 
6O,U0O 

lat.uoo 

1,876,(85 
2,202,170 
2.142.480 
2.119,287 
2,1H8.()08 
2,1111,481 
2,2K3.m 
2,374..t46 
2,  SMI.  249 
H.lll,:i96 
3,297,210 
3.128,288 
3.2B2,1«5 
3..i22.(i81 

1,416 
1,065 
1,884 
2,277 
1,686 
1,741 
1,986 
1,946 
1862 
1,506 
1,660 
2,025 
1,861 
2.488 
2,768 
2,746 

Ton*. 
TO.™ 
109, 126 
162,967 
at!,  148 

17.1760 
2bi  ifTO 

2a-<,165 
25H.:a5 
2K8.7W 
eti  764 
Sl.i.-gS 
473,468 

Torn. 
94,800 
811,827 
296  932 

1878 

216,240 
200,000 
96,000 
506.126 
564,982 
335,868 
249,848 
248,160 
226,068 
186,860 
164,491 
188,390 
180,760 
178,204 
279,218 

1888 

18B2 

448,011 
806,800 
809,3SO 

849,788 

1898 

1894 

1895 

1808 

366,086 

1897 

840,680 

896 

414,849 

818 

863,988 

900 

489,112 

901 

5W,541 

902 

702  516 

906 

974,900 
1,186,901 

190*. 

It  is  difficult  to  estimate  what  increase  of  commerce  is  likelv  to 
result  from  an  increased  depth  and  width  of  channel  in  Oakland 
Harbor.  At  present  nearly  75  per  cent  of  the  total  tonnage  of  Oak- 
land Harbor  is  overland  railroad  freight,  transferred  on  ferryboats 
drawing  about  12  feet  of  water.  It  will  permit  of  deeper  draft  ves- 
sels carrying  to  the  city  of  Oakland  coal,  wood,  coke,  oil,  hay,  grain, 
flour,  lumber,  building  material,  and  sundries,  which  in  1903  is 
reported  as  having  amounted  to  974,900  tons,  and  it  should  induce  a 
considerable  increase  in  manufacturing  industries  on  the  shores  of 
this  harbor. 

The  work  is  being  carried  on  by  contract  at  a  cost  of  8.44  cents  per 
cubic  yard.  During  the  year  1,192,331  cubic  yards  has  been  dredged 
and  placed  ashore.  It  is  expected  that  the  existing  contract  will  be 
completed  about  the  end  of  July,  1905. 

July  1,  1904,  balance  unexpended $153,838.80 

Amount  appropriated  by  river  and  harbor  act  a[)proved  March  .3, 1905-  100, 000. 00 


.     253. 838.  80 
•Tune  30,  1905,  amount  exj)ended  during  fiscal  year,  for  works  of 

Improvement 96, 271. 21 


July  1,  1905,  balance  unexpended 157,  oOT.  59 


July  1,  1905,  amount  coveretl  by  uncompleted  contracts 20, 081.  28 

Amount  (estimated)  required  for  completion  of  existing  project o2,50, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  T  T  4.) 

S.San  Pablo  Bay,  California. — Preliminary  examination  was  or- 
dered by  Congress  in  March,  1899.  Report  and  estimate  are  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  4260. 

o  The  estimate  for  completion  has  reference  only  to  the  amount  pledged  by  th»" 
river  and  harbor  act  of  March  3,  1905,  to  be  provided  under  contracts  authorized. 
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The  project  contemplates  a  channel  300  feet  bottom  width,  30  feet 
deep  at  low  tide,  and  27,000  feet  long;  estimated  to  cost  $381,000, 
and  about  $16,000  per  year  thereafter  for  maintenance.  Congress 
adopted  this  project  on  June  13,  1902,  by  appropriating  $100,000, 
and  authorizing  continuing  contracts  for  $281,000  additional. 

Contract  for  the  work  was  let  in  1902,  and  was  annulled  in  1903, 
owing  to  the  contractor  failing  to  do  the  work  required.  Contract 
was  re-let  on  June  21, 1904,  at  14.48  cents  per  cubic  yard.  Work  wa:s 
commenced  in  August,  1904,  and  has  since  been  in  progress  with  two 
powerful  clam-shell  machines,  which  have,  up  to  June  30,  1905, 
removed  1,110,176  cubic  yards  of  material  from  the  channel,  which 
has  resulted  in  a  channel  at  least  30  feet  deep  and  120  feet  wide  over 
the  entire  shoal.  It  is  now  being  made  wider,  and  should  be  com- 
pleted to  its  full  width  in  August,  1906. 

Before  work  was  commenced  there  was  only  19  feet  depth  over 
this  shoal.  All  the  commerce  passing  into  and  from  the  Sacramento 
and  San  Joaquin  rivers,  as  well  as  all  navy  vessels  bound  to  or  from 
Mare  Island,  pass  over  this  shoal. 

Thirty  feet  at  low  water  can  now  be  carried  over  the  shoal. 

The  tidal  range  averages  about  4^  feet. 

The  svmi  of  $300,000  has  thus  far  been  appropriated  for  this  work; 
$81,000  is  yet  required  to  complete  it. 

The  total  expenditure  to  June  30,  1905,  was  $125,529.18. 

July  1,  1904.  balance  unexpended $294, 79a  10 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  iiu- 
proreuient 130, 327.  58 


July  1,  190.5,  balance  unexiienrteU 174,470.82 


.July  1,  1905,  amount  covered  by  uncompleted  contracts 217,039.00 

Amount  (estimated)  requii-ed  for  completion  of  existing  project 81, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  1905 81,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  T  T  5.) 

6.  San  Joaquin  River,  California. — ^Before  improvement  the  chan- 
nel below  Stockton  was  6  feet  in  depth,  very  crooked,  and  difficult  to 
navigate.  The  upper  river,  above  Stockton,  was  navigable  only  at 
high  water,  which  lasted  but  a  few  months  each  year  and  carried  but 
little  commerce. 

Project  for  improvement  was  made  in  1877,  with  slight  modifica- 
tions made  in  1881-82,  and  was  to  maintain,  by  dredging  and  cut-offs, 
a  channel  9  feet  deep  and  100  feet  wide  to  Stockton,  and  one  4 
feet  deep  and  80  feet  wide  in  Mormon  channel  up  to  Miller's  ware- 
house, as  well  as  temporary  improvement  of  the  upper  river  by  snag- 
ging, scraping,  removal  oi  bars,  and  the  partial  closing  by  weirs  of 
Lairds  Slou^  and  Paradise  Cut.  Eight  cut-offs  below  Sto<'kton 
have  been  made  by  the  Government  and  several  by  the  State  of  .Cali- 
fornia. The  depths  have  been  fairly  well  maintained  in  the  river 
proper,  but  it  has  been  impracticable  in  the  past  year,  in  consequence 
of  the  enormous  lodgment  of  debris,  to  continually  maintain  these 
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depths  in  ttie  Stockton  Slough,  which  is  about  14  miles  in  length,  and 
on  which  the  city  of  Stockton  is  situated. 

The  existing  project  is  essentially  the  project  of  1877,  extendetl  to 
cover  the  construction  and  keeping  in  repair  of  the  weirs  uci'oss 
Lairds  Slough  and  Paradise  Cut.  No  continuing-contract  work  ha.s 
been  done  or  authorized. 

Up  to  June  30, 1905,  $496,456.23  has  been  expended  on  this  project. 
The  sum  of  $22,170.35  was  expended  during  the  fiscal  year  for  dredg- 
ing a  bar  in  Stockton  Slough,  and  for  repairing  bv  contract  a  weir  at 
Lairds  Slough  the  cost  was  $3,872.83. 

A  heavy  freshet  caused  detritus  to  flow  down  Mormon  channel, 
which  material  lodged  in  Stockton  channel  and  made  a  bar  across  and 
throughout  same,  which  caused  a  stoppage  to  navigation.  Boats  could 
not  drag  across  it  even  at  high-water  freshet  stage.  Emergency  con- 
tracts tor  dredging  were  made  in  February,  1905.  The  work  was 
completed  on  May  15,  1905,  at  a  cost  for  dredging  of  $22,170.35.  A 
total  of  154,880  cubic  yards  of  material,  place  measurement,  was 
placed  ashore,  leaving  a  channel  100  feet  wide,  7.300  feet  long,  and  9 
feet  deep  at  low  water.  A  pump  or  suction  dredge  was  used  for  doing 
the  work.  The  contract  price  was  14  to  14^  cents  per  cubic  yard,  de- 
pending on  locality  and  distance  which  the  material  had  to  be 
pumped. 

The  existing  least  depth  to  Stockton  on  June  30,  1905,  is  8  feet  at 
low  water.  The  tidal  range  is  about  2  feet.  The  river  is  navigable 
in  fact  at  high  water  to  Firebaugh.  At  low  water  about  3  feet  can  be 
carried  to  the  bridge  or  railroad  crossing,  which  is  al>out  20  miles  by 
river  above  Stockton. 

As  the  levees  on  lx)th  sides  of  Stockton  channel  have  all  the  dredged 
material  which  they  can  carry,  any  dredging  in  this  locality  in  future 
will  probably  have  to  be  done  by  a  pump  machine  and  will  have  to  be 
transported  through  pijjes  for  a  maximum  distance  of  about  2  miles, 
which  makes  the  work  expensive. 

The  commerce  on  the  lower  San  Joaquin  River  between  Stockton 
and  San  Francisco  is  large  and  important.  During  the  year  1904 
344,019  tons  of  freight,  principally  grain,  mill  stuns,  merchandise, 
and  lumber,  was  reported  to  have  been  carried  by  the  two  transporta- 
tion companies  running  regular  boats.  The  commerce  of  the  upper 
river  is  small.  The  amount  of  freight  carried  during  the  year  1904, 
as  reported,  was  only  16,467  tons. 

July  1,  1004,  balance  unexpend«l • $.17.  .331.  .37 

Amount  appropriated  by  river  and  harbor  act  approve<l  March  3, 1905.    20, 000. 00 

57,  .331.  37 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    29. 117. 60 

July  1,  1905,  balance  unexpended 28,213.77 

(See  Appendix  TT  6.) 

7.  Stockton  and  Mormon  channels^  San  Joaquin  River,  Califor- 
nia.— The  act  of  June  13,  1902,  provided  for  the  diversion  of  the 
waters  of  Mormon  channel  into  the  Calaveras  River.  The  project  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
page  3189,  Its  estimated  cost  is  $255,016.  Congress  has  now  appro- 
priated $224,316  for  the  work.    The  act  of  1902  requires  that  the  city 
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of  Stockton  or  the  State  of  California  shall  first  furnish  to  the  United 
States  the  right  of  way  for  the  canal.  The  le^slature  of  the  State  of 
California  has  appropriated  funds  for  acquiring  the  necessary  rights 
of  way,  and  its  commissioner  of  public  works  is  negotiating  for  the 
purchase  of  the  property  required.  Some  of  the  property  has  been 
acquired  by  condemnation.  * 

No  work  by  the  General  Government  has  been  done  as  yet,  and  can 
not  be  until  rights  of  way  are  furnished. 

The  amount  required  tor  the  completion  of  the  existing  project  has 
all  been  appropriated. 

Jnly  t,  1904,  balance  unexpended $175,000.00 

Ainonnt  npproprinte<l  by  Hunilry  civil  net  approTe<l  March  .1,  IflOB 49, 316. 00 

Jnly  1,  1005,  balance  unexpeudwl 224..110.00 

(See  Appendix  TT  7.) 

8.  Mokehimne  River,  California. — ^This  is  a  tributary  of  the  San 
Joac|uin  River,  is  a  tidal  stream,  navigable  in  the  main  stream,  in- 
cluding its  south  branch  or  fork,  for  a  length  of  34  miles.  The  nead 
of  navigation  is  now  at  the  Gait-New  Hopje  bridge,  20  miles  above  the 
mouth  of  the  river.  Six  feet  depth  at  low  tide  can  be  carried  to  the 
mouth  of  SnodgrasK  Slough,  about  13  miles  above  the  mouth  of  the 
river;  then  a  shoal  is  found  less  than  a  half  mile  in  length  with  a 
depth  of  2  feet  over  it  to  New  Hope  Landing,  which  for  many  years 
past  has  been  the  upper  terminus  or  regular  landing  for  a  line  of 
steamboats. 

In  the  past  year,  owing  to  the  removal  by  order  of  the  supervisors 
of  Sacramento  and  San  Joaquin  counties  of  the  Benson  Ferry  bridge, 
which  was  an  obstruction  to  navigation,  located  about  5  miles  above 
New  Hope  Landing,  the  State  of  California,  together  with  the  land- 
owners bordering  on  the  river,  have  jointly  expended  alwut  $50,000 
in  removing  snags,  cutting  down  overhanging  trees,  cutting  off  points 
of  land,  or  dredging  through  points  of  land  where  sharp  bends 
existed,  and  by  building  levees  along  the  banks  have  made  tne  river 
navigable  for  steamboats  fully  7  miles  above  New  Hope  Landing. 
The  least  depth  of  water  in  this  improved  part  of  the  river  is  3  feet, 
and  there  is  also  a  tidal  range  varying  from  2  to  a  maximum  of  4 
feet  in  height.  Therefore,  with  the'  exception  of  the  shoal  near  New 
Hope  Landing,  the  river  is  in  good  navigable  condition  for  20  miles 
of  its  length. 

Before  improvement  navigation  was  difficult  on  account  of  snags 
pnd  overhanging  trees.  Project  for  removing  the.se  was  made  in 
1881,  the  estimated  cost  being  $8,250.  In  1891  project  was  enlarged 
to  close  a  small  slough  or  canal  and  remove  by  dredging  a  tongue  of 
land  opposite  New  Hope  Landing  and  to  continue  the  work  of  snag- 
ging- 

Appropriation  was  made  in  1884  and  continued  at  irregular  inter- 
vals since  until  a  total  of  $20,500  has  been  thus  appropriated.  A 
total  of  $17,635.76  has  been  spent  in  carrying  out  the  project. 

The  shoal  at  New  Hope  I^anding  interferes  somewhat  with  naviga- 
tion. A  channel  dredged  through  it  would  be  liable  to  refill.  It  is 
thought  regulating  works  to  produce  a  scour  over  the  shoal  may  be 
neces.sary.  No  examination  for  project  or  estimate  for  work  of  this 
character  has  yet  been  authorized  or  made. 
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Last  year,  in  consequence  of  a  crevasse  in  the  Sacramento  River, 
the  flood  waters  of  the  latter  poured  into  and  through  the  Mokelumne 
River.  The  levees  surrounding  the  reclaimed  islands  on  the  latter 
river  were  broken  and  crops  destroyed.  Staten  Island  is  yet  un- 
watered,  and  the  closure  of  the  break  in  Boiildin  Island  aloiu  is  said 
to  have  cost  upward  of  $160,000.  The  total  damage  to  property  by 
this  flood  is  said  to  have  exceeded  $5,000,000.  In  consequence  of  the 
flood  the  commerce  on  this  river  in  the  past  year  has  been  li^t. 

Freight  rates  on  this  river  are  about  one-half  as  large  as  railroad 
rates.  The  annual  river  tonnage  varies  between  40,000  and  50,000 
tons.  The  saving  to  the  residents  on  the  river  in  freight  is  between 
$40,000  and  $50,000  per  year.  The  up  freights  are  generally  mer- 
chandise; the  down  freights  are  grain,  fruits,  vegetables,  and  dairy  ^ 
products. 

July  1.  1904,  balance  unexpended $364.24 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 500. 00 


July  1,  1905,  balance  unexpended 2.  8G4.  24 

(See  Appendix  T  T  8.) 

9.  Sacramento  and  Feather  rivers,  Calif omia. — ^An  act  of  Con- 
gress of  June  3,  1896,  provided  for  the  appointment  of  a  Board  of 
three  engineer  officers  lor  the  purpose  of  carrying  on  the  improve- 
ment of  the  Sacramento  and  Feather  rivers. 

In  the  earliest  days  of  California,  before  the  advent  of  railroads, 
handsome,  commodious,  and  fast  river  steamboats,  drawing  from  6  to 
7  feet,  ran  regularly  to  Sacramento.  All  travel  was  necessarily  by 
boats,  which  were  crowded  with  passengers  and  freight  at  rates  very 
greatly  in  excess  of  present  prices.  The  depth  of  water  at  that  time 
m  the  shoalest  places  below  Sacramento  was  about  7  feet  at  low  river 
and  low  tide.  Thereafter,  largely  in  consequence  of  hydraulic  min- 
ing, shoaling  resulted,  until  on  the  worst  bars  at  certain  low-water 
periods  only  4  feet  channel  depth  could  be  carried  to  Sacramento.  In 
1875  appropriations  began  to  oe  made  by  Congress  for  improving  the 
river,  and  have  continued  at  irregular  intervals  ever  since.  The 
object  sought  was  to  improve  the  depths  over  the  bars,  generally  by 
the  construction  of  wing  dams,  scraping,  closing  of  crevasses  or 
breaks  in  the  levees,  and  principally  to  aid  navigation  by  the  removal 
of  snags.  In  work  of  this  character  a  total  of  $800,979.29  has  been 
spent  up  to  June  30, 1905.  The  work  has  resulted  in  obtaining  at  the 
present  time  a  least  low-water  channel  depth  of  7  feet  to  Sacramento, 
4  to  5  feet  depths  to  Colusa,  and  24  to  30  inch  depths  to  RedblufF. 

These  low-water  depths  are  as  great  as  ever  existed  in  the  shoalest 
portion  of  the  channel,  although  on  the  river  below  the  mouth  of  the 
Feather  the  shoals  are  now  more  dangerous  than  they  were  in  the 
early  days  of  steamlx>ating.  The  present  depths  accommodate  all 
commerce  existing  and  that  in  sight  tor  several  years  to  come.  There 
have  been  no  boats  reported  aground  in  the  lower  Sacramento  River 
below  Sacramento  for  many  years;  in  the  upper  river  when  boat<: 
were  aground  it  was  due  to  overloading  or  to  ^tting  out  of  the  chan- 
nel or  to  getting  snagged.  The  head  of  navigation  is  at  Redbluff, 
which  is  by  river  262  miles  above  the  mouth  of  the  river.  The  ex- 
treme range  of  the  river  at  Redbluff  is  22-1-  feet;  at  Sacramento  it 
is  22-|-  feet ;  at  CoUinsville,  its  mouth,  the  range  is  8-j-  feet. 
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The  commerce  of  the  Sacramento  River  is  variable  and  depends 
principally  on  the  crops.  Upriver  freight  is  generally  merchandise, 
groceries,  and  farming  implements;  down-river  freight  consists  of 
wheat,  barley,  fruit,  vegetables,  cordwood,  and  brick. 

The  total  tonnage  carried  on  the  Sacramento  River  in  1904  is  re- 
ported as  something  in  excess  of  300,000  tons.  The  average  yearly 
tonnage  for  the  past  ten  years  has  been  442,482  tons.  The  maximum 
tonnage  reported  carried  was  in  1892,  which  amounted  to  579,574  tons. 

The  total  expenditure  to  June  30, 1905,  was  $838,081.55. 

The  Sacramento  River  is  now  in  good  navigable  condition. 

The  Feather  River  freight  is  rapidly  decreasing.  In  1895  it  was 
5,866  tons ;  in  1901  it  was  reported  as  amounting  to  4,411  tons ;  in  1904 
it  is  reported  as  being  1,665  tons. 

The  Board  recently  made  an  examination  of  the  Feather  River, 
and  believes  the  very  limited  navigation  on  the  river  is  due  more  to  a 
lack  of  commerce  and  low  freight  rates  than  to  any  serious  difficulties 
in  the  way  of  navi^tion.  Previous  Boards  have  repeatedly  reported 
that  work  on  the  Feather  River  was  not  justifiable  until  the  sands 
and  other  debris  in  the  Yuba  River  were  controlled. 

For  the  Sacramento  River  the  most  important  feature  in  the  inter- 
ests of  navigation  is  the  removal  of  snags  and  concentration  of  water 
by  means  of  wing  dams  for  producing  greater  channel  depths.  A 
permanent  annual  appropriation  of  $25,000,  as  recommended  by  all 
previous  Boards  and  repeatedly  urged  in  former  anmial  reports,  is 
recommended  to  maintain  this  river  in  good  navigable  condition. 
The  improvements  made  have  maintained  a  navigable  river,  and 
have  therefore  had  a  beneficial  effect  in  regulating  and  maintaining 
a  reasonable  freight  rate. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture of  the  balance  remaining  to  the  credit  of  the  Sacramento  and 
Feather  rivei"s,  California,  and  the  Sacramento  River  below  Sacra- 
mento, Cal.,  for  the  improvement  and  maintenance  of  both  of  said 
I  ivers,  including  snagging,  and  for  such  projects  as  have  been  hereto- 
fore adopted  in  the  Feather  River  and  in  the  Sacramento  River,  both 
above  and  below  Sacramento.  This  balance  on  March  3,  1005. 
amounted  to  $59,692.07. 

The  act  of  1905  also  directed  the  appointment  of  a  Board  of  three 
engineer  officers,  one  of  whom  should  have  had  experience  on  the  Sac- 
ramento and  two  on  the  Mississippi  River,  for  the  purpose  of  making 
examination  of  the  Sacramento,  San  Joaquin,  and  Feather  rivers 
with  a  view  to  controlling  the  overflow  of  said  rivers  and  their  tribu- 
taries. The  Board  has  been  appointed  and  its  report  will  be  sub- 
mitted when  received. 

SACRAMENTO   AND   FEATHEB    BIVERS,    CALIFORNIA. 

July  1,  1904,  balance  unexiiended f  22. 008.  (50 

June  30,  1906,  amouut  exi>eiided  during  fiscal  year,  for  works  of 
Improveuient 15, 907. 05 

July  1,  1905,  balance  uuexi)ended 6,101.51 

Amount  (estimated)  required  for  completion  of  existing;  project..  Indeterminate. 
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SACKAMBNTO    BrVEB.    CAUroBNIA. 

July  1,  1904,  balance  unexpended 152,800.74 

July  1,  1905,  balance  unexpended 52,890.74 

(See  Appendix  T  T  9.) 

10.  Petaluma  Creek  and  Napa  River,  California. — {a)  Petaluma 
Creek. — This  creek  has  a  length  of  16  miles,  and  is  an  estuary  of  San 
Pablo  Bay.  Its  head  of  navigation  is  Petaluma,  a  town  of  4,000 
inhabitant. 

Before  inlprovement  it  was  very  crooked,  dry  in  many  places  at  low 
tide,  and  could  be  navigated  only  at  medium  or  high  tide  stages. 
The  extreme  tidal  range  is  a  little  less  than  9  feet. 

Project  was  made  in  1880  for  straightening  the  creek  by  making 
cut-offs  and  dredging,  so  as  to  obtain  a  channel  50  feet  wide  and  3 
feet  deep  at  low  water,  estimated  to  cost  $25,868.  In  1892  the  project 
was  extended  to  dredge  the  channel  as  deep  as  funds  would  jjermit. 
Dredging  to  obtain  and  maintain  depths  was  done  in  1881, 1884, 1888, 
1891,  1893,  1895,  1896,  and  1900.  The  total  amount  expended  on  the 
project  to  June  30,  1905,  is  $67,754.77;  the  balance  available  is 
$2,245.23. 

Contract  for  redredging  the  creek  was  made  in  May,  1904,  with  the 
Pacific  Reclamation  Company,  at  8  cents  per  cubic  yard,  place  meas- 
urement, and  cost  $2,500.  A  total  of  31,250  cubic  yards  of  material 
was  removed.  In  July  and  August,  1904,  7,200  linear  feet  of  channel 
dredging  was  done  between  a  point  800  feet  above  McNears  Canal 
and  another  point  4,800  feet  below  Haystack  Landing,  which  fur- 
nished a  good  channel  50  feet  wide  and  4  feet  deep  at  low  water. 

In  consequence  of  the  improvements  heretofore  made,  a  maximum 
low- water  depth  of  6  feet  has  been  obtained  as  far  as  Haystack  Land- 
ing, and  a  depth  of  4  feet  to  the  landing  in  the  town.  As  there  is  no 
tidal  basin  in  the  upper  part  of  the  creek,  and  as  the  drainage  area 
is  about  83  square  miles  of  rich  agricultural  land,  these  depths  can 
not  be  maintained  without  periodical  dredging.  The  existing  low- 
water  depths  on  June  30,  1905,  are  4  feet  to  Haystack  Landing  and 
about  3  feet  to  the  town  of  Petaluma. 

There  has  been  very  little  interference  with  navigation,  as  prac- 
tically all  the  commerce  is  carried  at  high  and  medium  stages  or  the 
tide. 

The  total  commerce  reported  during  the  calendar  year  1904  is 
44,000  tons,  practically  all  of  which  is  dependent  on  the  improvement 
and  maintenance  of  this  creek. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  the  im- 
provement and  also  to  railroad  and  steamboat  competition.  In  the 
past  year,  owing  to  the  construction  of  electric  railways,  two  steam- 
boats have  been  running  regularly  to  Petaluma,  where  one  formerly 
sufficed. 

(6)  Napa  River. — Before  improvement  the  river  had  a  low-water 
depth  of  5  feet  for  about  12  miles  above  the  Mare  Island  Navy- Yard, 
and  about  1  foot  depth  on  the  crest  of  the  bars  in  the  next  4  miles  of 
its  length  to  the  head  of  navigation  in  front  of  the  town  of  Napa. 
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The  ordinary  range  of  the  tides  is  about  5  feet.  Spring  tides  reach  a 
height  of  7  feet. 

Project  for  the  improvement  was  made  in  1888,  whicli  contemplated 
the  dred^ng  of  the  oars  and  cutting  off  projecting  points  of  land  so 
as  to  obtain  a  channel  75  feet  wide,  with  a  least  depth  of  4  feet  at  low 
tide,  and  to  remove  logs,  snags,  and  other  obstructions.  The  estimated 
cost  was  $27,600.  Examinations  were  again  ordered  by  Congress 
and  made  in  1896,  1899,  and  1902.  Report  on  the  latter  is  printwi  in 
the  Annual  Report  of  tlie  Chief  of  Engineers  for  1904,  page  3427. 

Navigation  on  the  river  is  possible  and  profitable  only  at  medium 
and  high  stages  of  the  tide.  The  existing  project  and  old  project  are 
identical.  Appropriations  were  made  by  Congress  in  1888,  1890, 
1894,  and  1896,  aggregating  $25,500,  and  in  1902  $6,000  was  appro- 
priated jointly  for  Petaluma  Creek  and  Napa  River,  from  which 
$3,000  was  allotted  to  Napa  River.  An  allotment  of  $4,500  was  made 
from  the  appropriation  made  by  the  river  and  harbor  act  of  April  28, 
1904,  and  a  further  allotment  of  $1,000  from  the  river  and  harbor  act 
of  March  3,  1905,  which  appropriated  for  Petaluma  Creek  and  Napa 
River  jointly  $3,000,  making  the  total  appropriated  and  allotted  for 
Napa  River  $34,000. 

Work  was  begun  in  accordance  with  the  project  in  1889,  and  has 
progressed  since  whenever  funds  became  available.  To  June  30, 1905, 
the  amount  expended  lias  been  $28,942.13.  The  unexpended  balance 
available  is  $2,481.62. 

The  drainage  area  of  this  river  is  between  300  and  400  square  miles. 

In  May,  1904,  with  funds  available,  contract  at  20  cents  per  cubic 
yard  was  made  for  dredging  some  of  the  most  troublesome  bars  in 
the  river.  Work  was  commenced  on  August  22  and  completed  on 
September  9,  1904.  Channels  75  feet  wide  and  4  feet  deep  were 
obtained  from  Tannery  wharf  to  Jacks  bend,  and  also  a  similar 
channel  below  the  Asylum  wharf.  In  this  contract  14,200  cubic  yards 
of  material  was  removed,  at  a  cost  of  $2,840.  The  money  available 
was  not  sufficient  to  remove  the  bars  in  front  of  the  town  of  Napa. 

When  allotment  from  the  appropriation  made  by  the  river  and  har- 
bor act  of  1904  was  made  bids  for  further  dredging  wei-e  invited  and 
opened  on  December  8,  1904.  Only  one  bid  was  received,  which  was 
rejected,  the  price  of  20  cents  per  cubic  yard  being  deemed  too  high. 
In  March,  1905,  bids  were  again  invited,  and  contract  was  made  for 
removing  about  19,500  cubic  yards  of  material  at  14J  cents  per  cubic 
yard.  Work  was  l)eg(ui  on  May  25,  1905,  and  is  still  in  progi-css. 
At  the  close  of  the  year  13,482  cubic  yards  of  material  had  been 
dredged,  and  the  work  will  be  completed  in  July,  1905.  This  will 
furnish  a  good  channel  to  Napa,  the  head  of  navigation,  75  feet  wide 
and  4  feet  deep  at  low  tide. 

In  March,  1905,  a  dangerous  snag,  which  had  lodged  on  one  of  the 
bars  in  the  river,  was  removed  by  hired  labor,  at  a  cost  of  $63.40. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  navigation. 

The  depths  obtained  can  be  maintained  only  by  occasional  dredg- 
ing and  removal  of  snacs.  On  June  30,  1905,  the  depth  to  Napa  was 
about  4  feet,  and  boats,  oy  taking  advantage  of  the  tide,  reached  that 
locality  without  trouble. 
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July  1,  1904,  balance  unexpended ^6,46ft.9( 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  3,  000.  OC 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 4,  600.  OQ 

i3.g6a96 

June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  6.  663.  88 

July  1,  1905,  balance  unexpended 7,  303. 10 

July  1,  1905,  amount  coveretl  by  uncompleted  contracts 2,  576.  25 

Amount  (estimated)  required  for  completion  of  existing  project.  Indeterminate. 

(See  Appendix  T  T  10.) 

11.  Humboldt  Harbor  and  Bay,  California. — A  description  and 
history  of  the  work  done  at  this  locality  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4237. 

Before  improvement  the  entrance  to  the  harbor  was  obstructed 
by  a  bar  having  channel  depths  of  12  to  25  feet.    This  channel  was 
not  fixed  in  direction,  and  sometimes  for  weeks  at  a  time   vessels 
were  bar  bound.     Inside  the  harbor,  in  front  of  the  towns  of  Eureka, 
^Vrcata,  and  Hookton,  the  channek  were  very  shoal.     In  1881  project 
for  deepening  the  channels  by  dredging  in  front  of  these  towns  was 
adopted.    The  work  was  done  by  contract,  was  completed  in  1884, 
at  a  cost  of  $80,884.69,  and  resulted  in  channels  200  feet  wide  and  12 
feet  deep  in  front  of  Eureka,  and  100  fpet  wide  and  10  feet  deep  in 
front  of  Areata  and  Hookton. 

In  1882  project  for  improving  the  entrance  to  the  harbor  was 
adopted.  It  called  for  a  low  jetty,  estimated  to  cost  $600,000,  which 
was  to  be  about  6,000  feet  in  length,  to  extend  from  the  south  spit 
seaward.  This  was  somewhat  modified  in  1888  and  again  in  1891 
so  as  to  build  nearly  parallel  high  jetties,  each  about  8,000  feet  in 
length,  to  extend  seaward  to  the  crest  of  the  bar.  The  estimated 
cost  of  the  work  was  $2,057,615.  Congress  adopted  this  project  in 
1892  and  authorized  work  under  the  continuing-contract  system. 

The  work  on  the  jetties  was  conunenced  in  1889  and  was  completed 
in  August,  1899,  at  a  cost  of  $2,040,203.35.     It  resulted  in  a  fine 
channel  having  a  least  depth  of  28  feet  at  low  water.    A  resurvey 
made  in  August,  1903,  showed  a  channel  through  the  entrance  having 
a  least  low-water  depth  of  31  feet.    In  the  past  six  months  the 
channel  has  deteriorated.    A  bar  has  formed  outside  the  entrance 
whose  longer  axis  is  nearly  at  right  angles  to  the  former  jetty  chan- 
nel.   The  result  is  that  vessels,  instead  of  going  straight  out  to  sea, 
as  formerly,  now  make  a  sharp  turn  to  the  right,  broadside  to  the 
sea,  immediately  on  passing  the  outer  end  of  the  north  jetty.     The 
depth  of  water  in  the  channel  between  the  baf  and  the  north  jetty  is 
ample,  and  exceeds  24  feet  at  very  low  tide,  but  on  account  of  its 
direction  makes  it  dangerous  for  vessels  passing  in  or  out  during 
rough  weather.    A  resurvey  of  the  bar,  which  has  been  authorized, 
will  be  made  in  July  and  August,  1905. 

In  March,  1899,  project  for  dredging  a  channel  15  feet  deep,  200 
feet  wide,  and  8,900  feet  long  in  front  of  Eureka,  estimated  to  cost 
$50,000,  was  adopted.  Work  was  done  by  contract,  and  a  channel  of 
the  dimensions  contemplated  was  completed  in  March,  1901,  and  has 
since  been  well  maintained. 
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In  consequence  of  the  improved  channel  at  the  entrance  to  the  bay 
vessels  drawing  19  feet  now  enter  the  harbor,  but  on  account  of 
greater  draft  can  not  lie  in  the  channel  at  the  wharves  to  load  and 
unload  in  front  of  the  town  of  Eureka.  Preliminary  examination 
of  this  inside  channel  was  authorized  at  the  recent  session  of  Con- 
gress and  has  been  made.  Report  and  estimate  for  channel  of  in- 
creased dimensions  will  be  made  later. 

The  least  depth  of  water  at  the  entrance  to  the  harbor  is  a  little 
more  than  24  feet  at  extreme  low  water;  at  the  wharves  at  Eureka 
it  is  15  feet;  the  tidal  range  is  about  5.5  feet. 

Since  the  improvement  and  within  the  past  five  years  the  popula- 
tion of  Eureka  has  increased  from  7,000  to  a  little  more  than  11,000 
persons.  The  commerce  has  increased;  deeper-draft  steam  ve&sels 
and  more  of  them  now  run  regularly  to  Humboldt  Bay.  The  fol- 
lowing table  shows  the  amount  of  annual  commerce  in  five-year 
period: 


Tear. 

Pawsen- 
gen. 

Freight. 

Ye». 

Puaen- 
ger«. 

Freight. 

1886 

4,18S 

12,216 
11,614 

TOTU. 

itt,a4 
2n,4te 

286,878 

1 
IDOO                                .      .  .. 

18,868 
80,758 

Ibiu. 
80O,0W 
628,7X0 

1880 

.  1804 

1886    

1 

The  tonnage  in  1904,  valued  at  $11,751,000,  was  carried  in  1,403 
steam  and  264  sail  vessels. 

To  June  30,  1905,  the  total  expended  on  Humboldt  Bay  improve- 
ment has  been  $2,177,381.30. 

The  amount  expended  in  the  past  fiscal  year  has  been  for  pay  of 
watchman  on  the  work  and  for  office  expenses.  Nothing  has  been 
expended  for  maintenance. 

Additional  work  at  the  entrance  and  in  the  channel  in  front  of 
Eureka  will  be  necessary  to  increase  channel  depths  and  maintain 
them.  The  character  and  cost  of  the  additional  work  can  be  deter- 
mined only  by  survey,  which  is  authorized  and  which  will  be  made 
in  July  and  August,  1905. 

Jnly  1,  1904,  balance  unexpended 110,478.70 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    240. 00 

July  1,  1005,  balance  unexpended 10,233.70 

(See  Appendix  T  T  11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  OREGON,  OF 
COLUMBIA  RIVER  ABOVE  THE  MOUTH  OF  WILLAMETTE  RIVER, 
AND  OF  SNAKE  RIVER,  OREGON,  WASHINGTON,  AND  IDAHO. 

This  district  was  in  the  charge  of  Maj.  W.  C.  Langfitt,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  Amos  A.  Fries, 
Corps  of  Engineers.  Division  engineer,  Col.  W.  H.  Heuer,  Corps  of 
Engineers. 

1.  CoquiUe  River,  Oregon. — ^This  stream  empties  into  the  Pacific 
Ocean  at  Bandon,  Coos  County,  Oreg.,  about  375  miles  north  of  San 
Francisco.  Once  safely  across  the  bar  at  the  mouth  of  the  river  ves- 
sels drawing  11  feet  can  ascend  the  stream,  at  high  tide,  to  the  town 
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of  Coquille,  about  25  miles  above  Bandon.  Light-draft  river 
steamers  can  ascend  to  Myrtle  Point,  about  12  miles  above  Coquille. 

Before  improvement  the  channel  at  the  mouth  of  the  river  skirted 
the  south  headland  for  some  distance,  as  shown  on  map  opposite  page 
2682  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  and 
was  shoal,  shifting,  and  studded  with  dangerous  rocks. 

The  depth  of  water  on  the  ocean  bar  at  the  original  mouth  of  the 
river  was  usually  about  3  feet  at  low  tide  or  a  little  over  7  feet  at  high 
tide. 

The  original  project  for  improvement  was  approved  in  1878,  and 
provided  tor  the  construction  of  two  converging  high-tide  jetties, 
built  of  rubblestone,  800  feet  apart,  so  located  as  to  cause  the  river  to 
empty  into  the  sea  about  one-half  mile  north  of  the  original  mouth  of 
the  river,  these  jetties  to  run  out  to  sea  a  suflBcient  distance  to  create 
and  maintain  a  channel  12  feet  deep  at  low  tide.  In  1880  the  pro- 
posed depth  of  12  feet  at  low  tide  was  reduced  to  10  feet ;  in  1888  it 
was  reduced  to  8  feet,  and  under  date  of  May  8,  1891,  the  plan  was 
changed  to  provide  that  the  jetties  should  be  600  feet  apart  at  their 
outer  ends,  instead  of  800  feet. 

The  amount  expended  on  original  and  modified  projects,  prior  to 
operations  under  existing  modified  project,  was  $102,209.98,  including 
$6,883.90  for  snagging. 

The  existing  modified  project  may  be  said  to  date  from  1892,  when 
the  lengths  of  the  proposed  jetties  were  definitely  fixed  and  the  char- 
acter of  the  construction  changed  by  adopting  jetties  more  in  con- 
formity with  those  at  Coos  Bay  and  \  aquina  Bay. 

The  estimated  cost  for  completing  the  improvement,  including  pre- 
vious appropriations  (and  including  $6,883.90  expended  in  removing 
snags  in  the  river  between  Coquille  and  Myrtle  Point,  under  acts  or 
Congress  of  August  11, 1888,  and  September  19,  1890),  was  increased 
from  $164,200  to  $285,000.  The  modified  project  was  approved  bv 
the  Chief  of  Engineers  February  20, 1892. 

A  rock  about  120  feet  long  by  about  50  feet  wide  exists  in  the  chan- 
nel near  the  mouth  of  the  river,  the  top  of  which  is  about  2  feet  below 
the  plane  of  mean  low  tide.  This  rock  is  a  menace  to  navigation, 
several  vessels  having  suffered  injuries  thereby.  It  should  oe  re- 
moved to  a  low-water  depth  of  at  least  8  feet,  or  a  spur  jetty  built 
between  it  and  the  south  jetty,  and  thus  divert  the  channel  farther  to 
the  north. 

Two  shoals  in  the  river  channel,  one  immediately  above  Bandon, 
the  other  about  7  miles  farther  upstream,  have  become  so  shallow 
that  commerce  is  greatly  impeded,  ves.sels  being  frequently  delayed 
and  lighterage  resorted  to  in  many  cases. 

The  expenditures  on  the  ori^nal  and  modified  projects  to  June  30, 
1905,  amount  to  $239,997.21,  ol  which  the  sum  of  $23,799.77  was  for 
maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  repairs  and 
maintenance  of  plant ;  in  making  part  payment  for  construction  of  a 
tug  boat ;  in  making  survey  of  the  mouth  of  the  river,  and  in  prepar- 
ing specifications,  etc.,  in  connection  with  resumption  of  work  under 
contract  for  extension  of  the  north  jetty  with  funds  appropriated  by 
act  of  March  3, 1905.  The  maximum  draft  that  can  be  carried  across 
the  bar  ftt  low  tide,  as  shown  by  the  survey  of  June,  is  about  8  feet 
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Vessek  usually  cross  the  bar  at  high  tide.  The  average  daily  range 
of  the  tide  is  about  4.2  feet. 

No  work  is  contemplated  after  completion  of  the  north  jetty  to  the 
projected  length  of  1,570  feet,  which  is  to  be  done  with  available 
funds,  and  no  further  funds  are  required  at  present. 

The  total  expenditures  to  date  on  the  orginal  and  modified  projects 
have  resulted  in  completing  the  south  jetty  throughout  its  projected 
length  of  2,700  feet,  in  constructing  about  1,065  feet  of  the  north 
jetty,  and  in  removing  some  of  the  obstructing  snags  in  the  river 
channel  between  Coguule  and  Myrtle  Point. 

The  work  so  far  done  has  resulted  in  closing  up  the  dangerous  old 
channel  at  the  mouth  of  the  river  and  openmg  up  a  new  channel 
straight  out  to  sea,  with  a  controlling  bar  depth  ranging  from  6  to  9 
feet  at  mean  low  tide. 

The  river  and  ocean  form  the  only  practicable  means  of  transport- 
ing commerce.  The  head  of  navigation  for  light-draft  boats  is  Myr- 
tle Point,  12  miles  above  Coquille  City.  The  principal  articles  of 
export  are  coal,  lumber  products,  live  stock,  and  farm  produce.  This 
commerce  is  loaded  on  small  coasting  vessels  along  the  25  miles  of 
river  between  its  mouth  and  Coquille  City,  and  is  usually  taken  to 
San  Francisco  to  market.  The  total  for  the  calendar  year  1904  was 
65,962  tons,  valued  at  $838,858.  The  principal  articles  of  import  are 
mill  and  farm  machinery  and  general  supplies,  the  total  amount  of 
which  was  4,982  tons;  estimated  value,  $498,200. 

For  further  details  as  to  the  original  and  modified  projects  see 
Annual  Reports  of  the  Chief  of  Engineers  for  1879,  page  1806,  and 
1892,  pages  2664  and  2665. 

Comparative  statement  of  traffic. 


Calendar  year —  Tons. 

1895 16,250 

1896 21,106 

1897 25,620 

1898 .._  24,556 

1899 26,654 

1900 30,727 


Calendar  year —  Tons. 

1901 32, 975 

1902 37,458 

1903 48,249 

1904  (estimated  value,  $1,- 
332,058) 60,944 


July  1,  1904,  balance  unexpended $2,454.15 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 1905_     .55, 000. 00 


57, 454  15 
June  30,  1905,  amount  ex|>euded  during  flscal  year,  for  maintenance 
of    Improvement 2, 451.  36 


July  1,  1905,  balance  unexpended 55,002.79 

July  1,  1905,  outstanding  liabilities 2,400.00 


July  1,  1905,  balance  available 52,602.79 

(See  Appendix  U  U  1.) 

2.  Entrance  to  Coos  Bay  and  Harbor,  Oregon. — Coos  Bay  is  a  tidal 
estuary  on  the  Pacific  coast  in  Oregon  about  400  miles  north  of  San 
Francisco.  It  is  the  principal  harbor  between  the  mouth  of  the  Co- 
lumbia River  and  San  Francisco.  Before  improvement  the  obstruc- 
tions consisted  of  the  usual  bar  in  the  ocean  at  the  entrance  to  the  bay 
and  shoals  inside  the  bay  near  its  entrance  formed  by  sand  which 
accumulated  during  northwesterly  winds.    Under  the  influence  of 
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these  winds  the  sand  spit  on  the  north  side  of  the  entrance  advanced 
toward  the  south,  contracting  the  channel  under  the  high  stone  head- 
land known  as  Coos  Head,  on  the  south  side  of  the  entrance,  to  a  very 
narrow  width  and  usually  causing  the  channel  across  the  oar  in  the 
ocean  at  the  entrance  to  follow  the  west  side  of  the  north  spit  in  a 
tortuous  course.  The  depth  on  the  ocean  bar  was  often  but  10  feet  at 
low  tide. 

The  original  project  for  the  improvement  of  Coos  Bay  received  the 
approval  of  the  Secretary  of  War  November  24,  1879. 

It  provided  for  the  construction  of  a  iettv  from  a  point  about  250 
yards  below  the  southern  extremity  of  Fossil  Point,  on  a  line  toward 
the  east  end  of  Coos  Bay,  this  line  curving  so  as  to  be  directed  at  its 
outer  end  to  the  head,  or  a  little  north  of  it,  the  structure  to  be  of 
wood  and  stone,  or  stone,  as  should  be  found  best.  The  estimated 
cost  was  $600,000. 

The  amount  expended  on  the  original  project  was  $213,750.  Under 
the  original  project  1,760  feet  of  timber-crib  and  rubblestone  jetty 
was  built. 

The  existing  project  provides  for  obtaining  and  maintaining  a 
channel  20  feet  deep  at  low  tide  through  the  ocean  bar  at  the  entrance 
to  the  bay  by  confining  the  entrance  between  two  high-tide  rubble- 
stone jetties,  the  north  jetty  to  be  9,600  feet  long  and  the  south  jetty 
4,200  feet  long. 

The  estimated  total  cost  of  the  existing  project,  exclusive  of  tlie 
amount  expended  on  the  original  project,  is  $2,466,412.20.  This  proj- 
ect was  approved  by  the  Chief  of  Engineers  September  23,  1890. 
The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1905,  is  $691,897.13,  of  which  $166,897.13  was  for  main- 
tenance of  improvement. 

The  expenditures  on  this  improvement  to  date  have  resulted  in  the 
construction  of  the  submerged  jetty  near  Fossil  Point,  under  the  origi- 
nal project,  and  in  completing  the  9,600-foot  north  jetty,  running  out 
to  sea  from  the  southern  end  of  the  north  sand  spit,  as  provided  for 
in  the  present  project. 

Since  the  completion  of  the  north  jetty  a  straight  channel  through 
the  ocean  bar  has  been  maintained,  having  ordinarily  a  least  depth  of 
from  17  to  22  feet  at  mean  low  tide. 

A  comparison  of  the  maps  printed  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1884  (p.  2264)  and  for  1900  (p.  4278)  will  show  the 
improved  condition  of  the  bar  channel. 

Vessels  which  can  cross  the  bar  can  pass  up  to  Marshficld,  the  prin- 
cipal town  on  the  bay,  about  13  miles  from  the  entrance,  but  com- 
tlaints  are  made  that  when  fully  loaded  they  are  somewhat  delayed 
y  a  shoal  in  the  channel  opposite  Marshfield.  An  allotment  from 
tne  emergency  funds  has  been  made  for  dredging  this  shoal,  as  stated 
in  the  report  for  the  harbor  at  Coos  Bay. 

A  recommendation  that  the  funds  available  be  withheld,  owing 
to  the  relatively  small  amount  and  to  the  fact  that  the  depths  contem- 
plated by  the  project  had  been  obtained  and  fairly  well  maintained, 
was  approved. 

The  funds  available  will  therefore  be  used  for  maintaining  the  pres- 
ent north  jetty  until  such  time  as  further  funds  are  appropriated 
and  necessity  for  their  expenditure  shown.    No  work  has  been  done 
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during  the  year  except  to  properly  care  for  the  plant,  make  a  survey 
of  the  bar,  and  construct  a  small  tug  boat  for  survey  work,  a  part  of 
th«j  cost  of  which  was  charged  to  other  coast  works.' 

The  ruling  depth  over  the  bar,  as  shown  by  the  survey  completed  in 
June,  1904,  is  about  19  feet,  and  this  depth  can  be  carried  to  Empire, 
4  miles.  Vessels  drawing  14  to  16  feet  can  reach  Bay  City,  14  miles 
on  high  tide,  above  which  point  there  is  about  50  miles  of  available 
navigation  for  boats  of  light  draft  The  mean  rise  and  fall  of  the 
tide  IS  4.8  feet. 

The  export  commerce  of  Coos  Bay  consists  principally  of  coal, 
lumber  products,  farm  and  dairy  produce,  live  stock,  woolen  goods, 
and  fish.  It  amounted  during  the  year  to  118,165  tons,  valued  at 
$1,656,583.  The  imports,  consisting  of  farm  and  mill  machinery  and 
miscellaneous  merchandise,  amounted  to  18,783  tons,  valued  at 
$1,901,401. 

The  bay  and  ocean  form  the  only  means  of  transportation,  and  San 
Francisco  is  the  principal  market. 

For  further  information  as  to  project,  etc.,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  pages  2936-2965. 

Comparative  statement  of  traffic. 


Calendar  year —  Ton». 

1895 128,544 

1896 144,934 

1897 115,896 

1898 103,039 

1899 116,567 

1900 104,294 

July  1,  1904,  balance  unexpended |30, 945. 38 

June  30,  1906,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  improyement 17,578.47 


Calendar  year —  Tods. 

1901 97,500 

1002 122,232 

1903 135,178 

1904  (estimated  value,  $3,- 
557,984) 136,958 


July  1,  1905,  balance  unexpended 33.  ;i6ti.  91 

July  1,  1905,  outstanding  liabilities l,02;j.  00 


July  1,  1905,  balance  available 32,343.91 

Amount  (estimated)  required  for  completion  of  existing  project 1, 741, 412.  20 

(See  Appendix  U  U  2.) 

3.  Harbor  at  Coos  Bay,  Oregon  {dredging). — An  appropriation  of 
$13,000  was  made  by  act  of  August  18,  1894,  for  construction  of  a 
dredge  for  operation  on  Coos  Bay,  and  the  act  of  June  3, 1896,  appro- 
priated $14,390,  and  the  sundry  civil  act  of  July  1, 1898,  contained  the 
loUowing  proviso : 

That  the  provisions  of  the  river  and  hnrbor  Acts  of  August  eighteenth, 
eighteen  hundred  and  ninety-four,  and  June  three,  eighteen  hundred  and  ninety- 
six,  making  appropriations  for  improving  harbor  at  Coos  Bay.  Oregon,  by  deep- 
ening harlwr  and  removing  obstructions  therefrom,  are  hereby  so  amended  as  to 
authorize  the  Secretary  of  War,  in  his  discretion,  to  expend  any  or  all  of  the 
funds  so  appropriated  In  carrying  on  the  required  dredging  and  other  woric  by 
contract,  or  In  any  manner  that  In  his  Judgment  may  he  most  economical  and 
advantageous  to  the  Government 

The  funds  were  made  available  for  the  purpose  of  removing  shoals 
in  Coos  Bay,  the  principal  one  being  opposite  Mai-shfield  and  known 
as  "  Hogsback,"  where  there  was  a  least  low-tide  depth  of  about  5 
feet.    Another  mud  shoal  existed,  with  a  least  depth  of  8  feet,  in 
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Isthmus  Slough  and  interfered  with  navigation  of  the  upper  bay  and 
Isthmus  Slough.  Dredging  was  also  required  at  two  or  three  other 
places. 

The  project  approved  by  the  Secretary  of  War  August  16,  1898, 
provided  for  dredging  such  shoals  and  removing  such  obstructions  as 
existed  at  that  time,  instead  of  limiting  operations  to  dredging. 

The  work  was  all  completed  in  1899,  most  of  the  work  being  done 
under  contract.  At  the  close  of  operations  a  least  depth  of  13  feet  at 
mean  low  tide  had  been  obtained. 

An  allotment  of  $10,000  was  made  under  date  of  July  30,  1903, 
from  the  emergency  appropriation  of  June  6,  1900,  for  the  purpose 
of  deepening  the  channel  over  a  shoal  at  the  mouth  of  Pony  Slough, 
the  channel  at  this  place  being  such  that  coasting  vessels  were  obliged 
to  lighter.  The  funds  were  insufficient  to  obtain  the  desired  results, 
and  an  additional  allotment  of  $3,500  was  made  from  the  appropria- 
tion of  June  13,  1902,  on  May  17,  1904. 

The  amount  expended  from  previous  appropriations  for  dredging 
and  removing  shoals  to  June  30,  1905,  was  $40,899.76,  of  which 
amount  $13,570.72  was  for  maintenance. 

The  expenditures  during  the  year  were  for  completing  the  dredg- 
ing provided  for  by  allotment  of  May  17,  1904,  and  resulted  in 
obtaining  a  channel  over  the  shoal  of  sufficient  depth  to  allow  of 
uninterrupted  traffic. 

An  allotment  of  $5,000  was  made  under  date  of  May  17,  1904,  from 
the  emergency  funds  for  dredging  the  shoal  opposite  Marshfield,  but 
no  work  is  contemplated  until  after  the  close  of  the  fiscal  year. 

At  the  close  of  the  year  the  maximum  draft  that  could'  be  carried, 
over  the  shoal  was  about  12  fe*it  at  low  tide. 

For  commercial  statistics,  see  report  on  improving  entrance  to 
Coos  Bay  and  Harbor,  Oregon. 

•Tuly  1,  1904,  balance  unexpended |!3,  6.02.  ai 

Amount  Hllotted  from  appropriation  for  maintenance  of  river  and 
harlwr  improvements,  act  of  March  ;»,  1905 .5,000.00 

8, 692. 6.5 
.Tune  30,  190.5,  amount  ex|)ended  dnrinj?  fiscal  year,  for  maintenance 
of    Improvement 3, 692.  65 

July  1,  1905,  balance  unexpended .5,000.00 

(See  Appendix  U  U  3.) 

4.  Coos  River,  Oregon. — Coos  River  is  the  principal  tributary  of 
Coos  Bay,  and  empties  into  the  bay  at  its  head,  opposite  the  town  of 
Marshfield.  At  a  point  5^  miles  from  its  mouth  the  river  divides  into 
two  branches,  known  as  the  North  and  South  forks,  up  each  of  which 
tidal  influence  extends  for  about  8|  miles.  Before  improvement  was 
commenced  the  small  light-draft  steamboats  and  launches  plying 
between  Marshfield  and  the  head  of  tide  on  each  fork  experienced  con- 
siderable difficulty  in  navigating  on  account  of  the  many  snags,  bowl- 
ders, etc.,  in  the  stream. 

The  original  plan  of  improvement,  based  on  the  survey  made  in 
1894  (Annual  Keport  of  the  Chief  of  Engineers  for  1895,  pp. 
3502-3505),  proposed  the  removing  of  all  snags  and  bowlders  from 
a  selected  channel  way  50  feet  wide.  It  was  approved  by  the  Chief 
of  Engineers  September  28,  1896.    The  estimated  cost  was  $6,000. 
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In  the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page 
2967,  it  was  stated  that  $3,000,  in  addition  to  the  $5,000  appropri- 
ated June  8,  1896,  would  be  required  to  complete  the  project.  It 
was  further  stated  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  4284,  that  an  appropriation  of  $1,500  every  two  years 
would  be  required  for  maintenance. 

The  amount  expended  to  June  30,  1905,  was  $9,541.26,  of  which 
$1,541.25  was  applied  to  maintenance,  and  resulted  in  the  removal 
of  the  obstructing  snags  and  bowlders  in  the  main  river  and  the  two 
forks,  so  that  light-draft  steamboats  could  navigate  the  stream  with 
greater  ease  and  at  lower  stage  of  the  tide  than  formerly. 

The  river  and  harbor  act  of  March  3,  1905,  allowed  the  expendi- 
ture of  so  much  as  might  be  necessary  of  the  balance  remaining  to 
the  credit  of  appropriation  for  improving  entrance  to  Coos  Bay,  but 
no  work  was  done  during  the  fiscal  year  and  nothing  is  contemplated 
until  low  water  during  the  coming  season. 

The  maximiun  dran  that  can  l»  carried  at  low  tide  over  the  upper 
reaches  of  Coos  River  is  about  1^  feet  at  low  water.  The  tide  varies 
about  2|  feet,  so  that  boats  drawing  4  feet  navigate  to  head  of  tide 
water  on  both  the  North  and  South  forks,  a  distance  of  about  14  miles 
above  the  mouth. 

Coos  River  flows  through  a  narrow  but  productive  valley  and  is 
the  only  means  of  transportation.  Both  the  North  and  South  forks 
are  navigable  for  light-draft  boats  for  a  distance  of  about  14  miles 
from  the  mouth.  The  commerce  is  carried  on  small  steamers  to 
Marshfield,  where  it  is  loaded  into  ocean  steamers  and  taken  to  San 
Francisco  market.  This  commerce  is  mostly  farm  and  dairy  prod- 
ucts, logs,  and  lumber,  and  amounted  during  the  year,  including  sup- 
plies, machinery,  etc.,  received,  to  39,907  tons,  valued  at  approxi- 
mately $1,033,758. 


Calendar  year —  Tons. 

1896 13,204 

1897 16.K14 

1898 22,674 

1899 «70,007 

1900 *220,22.5 


Comparative  »tatement  of  traffic. 

Cn  lenda  r  year —  Todb. 

1001 62,402 

1002 c46,000 

1903 28,109 

1»(H  (estimated  value, $1,- 

033,758) 49,907 


July  1,  1904,  balance  unexpended |4,58.  75 

Amount  allotted  under  river  and  harbor  act  approved  March  3,  1905, 
from  appropriation  for  Coos  Bay  and  Harbor 3,000.00 


July  1,  1905,  balance  unexpended 3,458.75 

(See  Appendix  U  U  4.) 

S.  Mouth  of  Siuslaw  River^  Oregon. — ^The  Siuslaw  River  empties 
into  the  Pacific  Ocean  at  a  point  about  475  miles  north  of  San  Fran- 
cisco, Cal.  It  enters  the  sea  through  a  shifting  sand  beach  without 
headlands  or  other  fixed  points  to  mark  the  entrance,  which  is 
obstructed  by  a  shoal  outer  bar.  Before  the  work  of  improvement 
was  commenced  the  channel  across  this  outer  bar  frequently  shifted 

a  Includes  21,852  tons  of  stone  for  the  Government  Jetty  at  the  entrance  to 
Coos  Bay,  Oregon. 

*  Includes  170,400  tons  of  stone  for  the  Government  Jetty  at  the  piitrniiw  to 
CooB  Bay,  Oregon. 

•^  Approximate. 
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its  position  up  or  down  the  coast  as  much  as  1  mile,  and  the  depth  of 
water  on  tihe  oar  varied  from  5  to  12  feet  at  low  tide. 

Coasting  vessels  ascend  the  river  to  Floi^enoe,  about  6  miles  from 
the  mouth. 

The  ori^nal  and  present  project  for  improv^tntot  Was  approved  by 
the  Secretary  of  War  August  4,  1891  (report  printed  in  the  Alinual 
Report  of  the  Chief  of  Engineers  for  1891,  pp.  3175-3182),  and  pro- 
vided for  confining  the  mouth  of  the  river  in  the  ocean  between  two 
high-tide  rubblestone  jetties,  the  north  jetty  to  be  7,500  feet  long, 
including  a  tramway  approach  at  its  shore  end  3,000  feet  long,  and  the 
south  jetty  to  be  5,600  feet  long,  including  a  tramway  approach  at  its 
shore  end  2,400  feet  long.  These  jetties  were  designed  to  hold  the 
channel  across  the  bar  in  the  ocean  at  the  mouth  of  the  river  in  one 
position,  and  to  maintain  the  depth  of  8  feet  at  low  tide  in  the  bar 
channel. 

The  estimated  cost  of  the  improvement  under  the  original  project 
was  $700,000.  The  charts  opposite  page  3174  and  page  3178  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891  show  the  positions 
of  the  proposed  jetties  of  the  original  project. 

The  amount  expended  on  the  original  project  to  June  30,  1905,  is 
$151,700.83,  which  completed  about  4,090  feet  of  north  jetty  and 
includes  the  cost  of  the  tramway  approach,  3,029  feet  long.  In  addi- 
tion $10,549.55  has  been  expended  for  maintenance  and  in  making 
surveys,  etc 

The  river  and  harbor  act  of  June  13,  1902,  contains  the  following 
item  relative  to  the  improvement  of  this  stream : 

Contlnning  improTement,  thirty-flve  thousand  dollars,  and  the  Secretary  of 
War  Is  authorized  and  directed  to  cause  to  be  made  a  reexamination  and  sur- 
vey of  said  river  at  its  mouth,  and  at  the  shoals  at  or  near  Florence,  with  a 
view  to  the  adoption  of  a  project  for  the  Improvement  of  said  river  which  will 
provide  for  its  commerce  at  a  less  cost  than  the  existing  project 

The  reexamination  and  survey  were  made  in  August  and  Septem- 
ber, 1902,  and  a  report  thereon  dated  February  5,  1903,  submitted  to 
the  Chief  of  Engineers.  The  Board  of  Engineers  for  Rivers  and 
Harbors,  to  which  this  report  was  referred,  reported  March  26,  1903, 
that,  in  its  opinion,  it  is  not  desirable  to  continue  the  improvement  of 
the  Siuslaw  River  with  the  view  of  obtaining  a  depth  of  8  feet. 

These  are  published  in  the  Annual  Report  of  tne  Chief  of  Engi- 
neers for  1903,  pages  2229-2239. 

The  river  ana  harbor  act  of  March  3,  1905,  provides  that  the  unex- 
pended balance  shall  be  returned  to  the  Troasury^  except  that  an 
amount  may  be  retained  sufficient  for  maintenance  tor  two  years. 

At  the  close  of  the  year  the  Government  property  had  all  been 
removed,  ready  for  condemnation  or  distribution  to  other  works,  pre- 
paratory to  abandoning  the  work. 

The  expenditures  during  the  fiscal  year  1905  were  for  expense  of 
closing  up  the  work  and  distributing  and  caring  for  the  property 
and  for  part  payment  for  constructing  tugboat. 

The  expenditures  made  have  resulted  in  somewhat  checking  the 
tendency  t)f  the  bar  channel  to  shift  its  position  as  far  to  the  north  as 
frequentl}'  occurred  before  the  work  of  improvement  was  commenced. 

No  work  has  been  done  on  the  projected  south  jetty,  as  the  original 
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J)roject  provides  that  the  north  jetty  shall  be  constructed  first,  at  least 
m  parti 

The  maximum  draft  that  could  be  carried  over  the  bar  at  mean  low 
tide  on  June  30, 1904,  was  about  7  feet.  The  average  range  of  the  tide 
on  the  bar  is  5.2  feet,  and  vessels  generally  choose  the  time  of  high 
water  for  crossing  it. 

Vessels  which  cross  the  bar  can  ascend  the  river  to  a  point  a  short 
distance  above  Florence,  which  is  about  5  miles  from  the  entrance,  and 
light-draft  steamboats  can  navigate  the  river  to  the  head  of  tide,  about 
15  miles  above  Florence. 

The  conmierce  of  Siuslaw  is  limited  at  present,  the  country  being 
thinly  settled.  There  is  considerable  timber  tributary  to  the  river  and 
lumber  is  the  principal  article  of  commerce  at  this  time,  and  the  indus- 
try is  growing.  The  lumber  is  transported  to  San  Francisco  in  small 
coasting  vessds.  The  river  and  ocean  form  the  only  means  of  trans- 
porting the  commerce  to  market,  there  being  no  railroad  in  the 
vicinity. 

Comparative  statement  of  traffic. 


Calendar  year —  Todb. 

1896 7, 184 

1897 2,239 

1898 4,350 

1899 4,907 

1900 18,675 


Calendar  year —  Toii». 

1901 22,351 

1902 : 25,213 

1903 25,337 

1904       (estimated      value, 
$584,165) —  24,816 


July  1,  1904,  balance  unexpended (.31, 141.90 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 6, 392. 28 


July  1,  1905,  balance  unexpended 24,749.62 

July  1,  1905,  outstanding  liabilities 61.00 


July  1,  1905,  balance  available 24,688.62 

(See  Appendix  U  U  5.) 

6.  Yaquina  Bay,  Oregon. — Yaquina  Bay  is  a  small  tidal  estuary  of 
about  5  square  miles  area  lying  on  the  Oregon  coast,  about  110  miles 
south  of  the  mouth  of  the  Columbia  River.  The  usual  bar  exists  in 
the  ocean  at  the  entrance  to  the  bay.  Prior  to  improvement  the  pre- 
vailing depth  on  this  bar  was  only  about  7  or  8  feet  at  low  tide,  and 
three  distinct  channels  existed  at  the  entrance  to  the  bay. 

The  original  project  for  the  improvement  of  Yaquina  Bay  was 
approved  by  the  Secretary  of  War  Januaiy  14,  1881,  and  provided  a 
plan  for  expending  the  appropriation  of  $40,()00  by  act  of  June  14, 
1880,  by  the  building  of  a  short  wooden  crib  jetty  on  the  south  side. 

The  project  was  amended  in  1882,  when  the  amount  estimated  for 
completion  was  $355,000. 

The  project  was  modified  again  in  1888  and  in  1892. 

Under  the  original  and  modified  projects  there  were  constructed  a 
rubblestone  jetty  running  out  to  sea  3,500  feet  from  the  south  beach 
and  a  rubblestone  jetty  running  out  to  sea  about  2,800  feet  from  the 
north  head. 

The  total  amount  expended  on  the  original  and  modified  projects 
prior  to  operations  under  existing  project  is  about  $690,000. 

The  existing  project  was  approved  by  act  of  Congress  of  June  6, 
1900,  and  provided  for  removing  a  cluster  of  rocks  located  about  2,000 
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feet  beyond  the  f?ea  end  of  the  south  jetty,  at  an  estimated  cost  of 
$20,000,  in  accordance  with  report  submitted  by  a  Board  of  Engi- 
neers, November  14,  1899.    This  work  has  been  completed. 

In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives,  a  special  Board  of  Engineer 
officers  was  convened  by  Special  Orders,  No.  20,  Headquarters  Corps 
of  Engineers,  July  10,  1903,  to  consider  the  improvement  of  Yaquina 
Bay.  The  report  of  this  Board,  dated  September  26,  190.3,  was 
referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors.  The 
latter  Board,  under  date  of  October  30,  1903,  reported  that  in  its 
opinion — 

It  Is  not  desirable  for  the  United  States  at  present  to  continue  the  improve- 
ment of  Taquina  Bay  with  a  view  to  securing  increased  depth  at  the  harbor 
entrance,  but  that  it  is  desirable  thnt  existing  works  should  be  Icept  in  such 
state  of  elHclency  as  will  maintain  existing  favorable  conditions  until  such  time 
as  it  may  be  shown  that  further  improvement  is  warranted  or  that  the  woric 
should  be  abandoned  altogether. 

To  provide  for  maintenance  of  the  existing  worits  for  several  years,  including 
the  repair  of  damage  occasioned  by  storms,  it  is  reconunended  that  there  be 
appropriated  the  sum  of  $25,000. 

The  Board's  report  is  printed  in  Annual  Report  of  the  Chief  of 
'  Engineers  for  1904,  page  3449  et  seq. 

The  amount  expends  on  the  existing  project  to  June  30,  1905,  is 
$20,017.37,  of  which  approximately  $5,814.86  was  for  maintenance. 

The  expenditures  to  date  have  resulted  in  completing  the  two  jet- 
ties provided  for  by  the  original  and  modified  projects,  as  stated 
above,  and  in  removmg  the  cluster  of  rocks  in  the  bar  channel,  under 
the  provision  of  the  act  of  June  6,  1900,  to  a  depth  of  12  or  13  feet 
below  mean  low  tide. 

The  river  and  harbor  act  of  March  3,  1905,  provides  that  the  unex- 
pended balance  shall  be  returned  to  the  Treasury,  except  that  an 
amount  may  be  retained  sufficient  for  maintenance  for  two  vears. 
At  the  close  of  the  year  arrangements  had  been  made  for  closing  out 
the  work  and  distributing  the  serviceable  property  to  other  works  of 
improvement.  No  expenditures  were  made  during  the  fiscal  year 
and  no  work  was  done  except  on  account  of  care  and  distribution  of 
the  property  and  in  part  payment  for  the  construction  of  a  tugboat. 

A  report  on  a  preliminary  examination  of  Yaquina  River  from 
its  mouth  up  to  Elk  City,  made  in  August,  1902,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  3520  et  seq. 

The  construction  of  the  jetties  resulted  in  closing  up  two  of  the 
three  channels  formerly  existing,  in  developing  the  third  channel, 
and  in  obtaining  from  13  to  15  reet  of  water  on  the  bar  at  mean  low 
tide,  or  from  21  to  22  feet  at  high  tide. 

As  the  project  called  for  but  17  feet  at  high  tide,  it  is  considered  to 
have  been  satisfactorily  completed. 

The  maximum  draft  that  could  ordinarily  be  carried  during  the 
fiscal  year  ending  June  30,  1904,  at  mean  low  tide  over  the  shoalest 
part  of  the  locality  under  improvement  was  about  13  feet.  The 
average  range  of  the  tide^is  5.9  feet.  Small  steamboats  can  navigate 
Yaquina  Bay  and  River  to  the  head  of  tide,  about  24  miles  from  its 
mouth  in  the  ocean. 

For  extended  information  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1893,  Part  4,  page  3314,  and  Ilouse  Document  No.  110, 
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Fifty-sixth  Congress,  first  session,  also  House  Document  No.  158, 
Fifty-eighth  Congress,  second  session. 

Coniparatire  xtttlement  of  traffic. 


Calendar  year —  Tons. 

1895 24,589 

1896 17,883 

1897 15,364 

1898 10,380 

1899 5,990 

1900 eei 


Calendar  year —  Tom. 

1901 576 

1902 1, 152 

1903 835 

1904       (estimated      value, 

$67,826) 1,113 


July  1,  1904,  balance  unexpended ^,431.55 

June  .30,  1905,  amount  expended  during  flHcal  year,  for  maintenance 
of  Improvement 3, 114. 86 


July  1,  1905,  balance  unexpended 1,316.  69 

July  1,  1905,  outstanding  liabilities __.  94.00 


July  1,  1906,  balance  available 1, 222. 69 

(See  Appendix  U  U  6.) 

7.  Tillamook  Bay  and  bar,  Oregon. — Tillamook  Bay  is  an  indenta- 
tion of  the  Oreg;on  coast,  about  6  miles  long  by  about  3  miles  wide,  and 
lies  about  50  miles  south  of  the  mouth  oi  the  Columbia  River.  The 
usual  bar  exists  in  the  ocean  at  the  entrance  to  the  bay,  but  generally 
has  about  14  feet  of  water  over  it  at  mean  low  tide.  At  low  tide  the 
bay  inside  is  a  succession  of  sand  and  mud  flats,  separated  by  four 
channels,  which  latter  shoal  to  a  low-tide  depth  of  but  1  or  2  feet  near 
the  east  end  of  the  bay.  Coasting  ve.s.sels  drawing  about  14  feet  reach 
Hobsonville,  a  short  distance  inside  the  entrance. 

Tillamook  is  on  Hoquarten  Slough  and  is  the  distributing  point  for 
a  very  fertile  valley  lying  between  the  Pacific  Ocean  ana  the  Coast 
Range  of  mountains,  and  is  reached  on  favorable  tides  by  small  coast- 
ing vessels  drawing  about  9  feet. 

The  original  project  for  the  improvement  of  Tillamook  Bay  was 
approved  by  the  War  Department  October  4,  1888,  and  provided,  for 
a  survey  of  the  entrance  and  the  improvement  of  Dry  Stocking  bar  by 
building  pile  dikes.    The  estimated  cost  was  $5,200. 

The  expenditures  on  the  original  project  prior  to  operations  under 
existing  project  amounted  to  $5,700. 

The  existing  project  provided  for  connecting  the  north  and  middle 
channels  nearly  opposite  Bay  City,  putting  in  dikes  at  Junction  and 
Dry  Stocking  oars,  and  aimed  to  obtain  a  least  depth  in  the  channel 
of  9  feet  at  mean  high  tide  from  Hobsonville  up  to  Tillamook,  at  an 
estimated  cost  of  $100,000. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1905,  is  $105,658.20,  of  which  $32,184.83  was  for  maintenance 
and  includes  $9,471.63  expended  during  the  year  in  dredging  shoals 
and  repairing  existing  diKes. 

From  the  beginning  of  the  fiscal  year  to  October  31, 1904,  snagging 
and  dredging  operations  were  in  progress.  The  shoals  at  Ox  Bow 
bend  and  Junction  jetty  were  removed  and  Hoquarten  Slough  and 
the  South  Fork  of  Trask  River  were  thoroughly  snagged.  At  that 
time  a  channel  of  about  10  feet  at  ordinary  high  tide  could  be  carried 
to  Tillamook.  The  winter  freshets  made  snagging  and  redredging 
nece.s.sary,  and  in  May  and  June  Hoquarten  Slough  was  again  cleared 
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out  and  preparations  made  to  be^in  dredging.  The  work  accom- 
plished furnished  navigation  at  high  tide  to  Tillamook  for  vessels 
drawing  about  10  feet  until  the  formation  of  shoals  lessened  the  draft 
about  9  feet. 

The  maximum  draft  that  could  be  carried  at  low  water  over  the 
shoalest  part  of  the  channel  is  about  3^  feet.  The  variation  of  the 
tides  is  about  6.2  feet. 

The  head  of  navigation  is  Tillamook,  about  12  miles  from  the 
entrance. 

The  commerce  on  Tillamook  Bay  consists  of  general  supplies 
brought  by  the  coasting  steamers  and  lumber,  farm  and  dairy  prod- 
ucts sent  to  Portland  and  San  Francisco  markets. 

During  the  fiscal  year  this  traffic  amounted  to  13,823  tons,  valued 
at  $658,489. 

There  is  no  railroad  in  the  vicinity  at  this  time,  and  the  bay  and 
ocean  are  the  only  means  of  transportation. 

The  act  of  Congress  of  June  13,  1902,  in  making  an  appropriation 
for  completing  this  work  directed  that  a  survey  of  the  ocean  bar  be 
made  with  a  view  of  making  estimates  of  the  cost  of  securing  channels 
across  it  of  15  and  20  feet  depths,  respectively. 

This  survey  was  made  in  September  and  October,  1902,  and  report 
thereon  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1903,  pages  2239-2246. 

Comparative  statement  of  traffic. 


Calendar  year —  Tons. 

1896 25,977 

1897 29,405 

1898 35,885 

1899 36,835 

1900 17,640 


Calendar  year —  Tons. 

1901 21, 147 

1902 24,883 

1903 16,862 

1904       (estimated      value, 
$658,489) 18,823 


July  1,  1904,  balance  unexpended $9,618. 11 

.\mount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.     10, 000. 00 


19,5iail 
Jnne  30,  1905,  amount  ext)ended  during  flscai  year,  for  nialntenanct^ 
of  improvement 9,471.63 


July  1,  19(V5,  balance  unexpendetK-. 10,O4a4-H 

July  1,  1905,  outstanding  liabilities 2,391.00 


July  1,  iga"),  Imlnm-e  available 7,656.48 

(See  Api)endix  U  U  7.) 

8.  Improving  the  various  harbors  on  tJie  coast  of  Oregon  south  of 
the  Columbia  River  by  the  construction  and  equipment  of  a  dredging 
plant  for  use  thereon. — ^The  harbors  under  improvement  and  for 
which  the  plant  is  intended  are  Tillamook  Bay  and  barj  Yaquina 
Bay,  Siuslaw  River,  Coos  Bay  and  Harbor,  and  the  CoquiUe  River, 
Oregon. 

Navigation  is  often  greatly  delayed  by  the  forming  of  shoals,  the 
material  deposited  in  most  instances  being  of  such  a  nature  that  it  can 
not  be  easily  handled  with  a  dipper  dredge. 

It  is  estimated  that  a  combination  suction  and  dipper  dredge  could 
l)e  advantageously  used  and  so  constructeed  that  it  could  w  taken 
from  harbor  to  harbor  as  the  necessities  demand. 
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The  006t  of  such  a  plant,  \rith  two  dump  scows,  would  be  approxi- 
mately $50,000,  and  it  is  thought  that  the  necessity  for  its  use  will 
fully  justify  the  expenditure,  the  funds  to  be  provided  by  special 
appropo-iation,  the  operating  expenses  to  be  paid  n'om  funds  available 
for  maintenance  of  the  har&Dr  upon  which  it  may  be  used. 

There  are  no  private  dredging  plants  at  any  of  the  coast  harbors 
mentioned,  and  the  expense  of  taking  a  plant  from  the  Columbia 
River,  with  the  attendant  risk  in  towing,  would  make  the  cost  of 
dredging  prohibitive  if  undertaken  by  contract. 

(See  Appendix  U  U  8.) 

9.  Upper  Columbia  and  Snake  rivers^  Oregon,  Washington,  and 
Idaho. — The  designation  "  upper  Columbia  and  Snake  rivers,  Or^^n 
and  Washington  now  covers  the  116  miles  of  the  Columbia  River 
from  Celilo,  Oreg.,  up  to  the  mouth  of  Snake  River  at  Ainsworth, 
Wash.,  and  the  221  miles  of  the  Snake  River  from  its  mouth  up  to 
Pittsburg  Landing,  Oreg. 

Both  tne  Columbia  and  Snake  rivers,  between  Celilo  and  Asotin,  a 
small  settlement  about  5  miles  above  Lewiston,  and  the  limit  of  regu- 
lar navigation  in  the  past,  are  more  or  less  obstructed  by  rock  and 
gravel  bars,  which  cause  rapids,  the  controlling  depth  over  some  of 
which  at  low  water  is  from  2  to  3  feet,  while  some  (particularly  in  the 
67  miles  of  the  Snake,  between  its  mouth  and  Riparia,  Wash.)  are 
not  safely  navigable  at  extreme  low-water  stages. 

The  Snake  River  between  Asotin  and  Pittsburg  I-ianding,  76  miles, 
falls  about  7  feet  to  the  mile  at  low-water  stage.  The  channel  in  some 
places  is  narrow  and  crooked  and  is  obstructed  by  many  rapids  and 
rocks. 

No  formal  project  for  improving  the  two  streams  between  Celilo 
and  Pittsburg  Landing  has  ever  been  adopted  by  Congress.  The  first 
appropriation  for  the  upper  Columbia  was  made  by  act  of  June  iO, 
1872. 

The  Snake  River  has  been  surveyed  between  its  mouth  and  the 
mouth  of  the  Imiiaha  River,  but  a  continuous  survey  of  the  Columbia 
between  Celilo.and  the  mouth  of  the  Snake  has  never  been  authorized 
or  made. 

Owing  to  the  construction  of  railroads  along  and  adjacent  to  both 
streams  and  the  difficulties  of  navigating  the  Snake  River  below  Ripa- 
ria and  some  portions  of  the  Columbia  oetween  Celilo  and  the  mouth 
of  the  Snake,  steamboats  abandoned  the  stream  between  Celilo  and 
Riparia  for  purposes  of  regular  navigation  about  1882. 

The  expenditures  to  June  30,  1905,  $344,861.07,  resulted  in  remov- 
ing some  of  the  worst  obstructions  to  steamboat  navigation  between 
C3ilo  and  Asotin,  and  in  the  construction  of  several  dikes  to  deflect 
and  concentrate  the  flow  over  shoals. 

The  existing  project,  approved  by  Congress  by  act  of  June  13, 1902, 
provides  for  completing  and  maintaining  the  improvement  of  the 
Snake  River  between  Riparia  and  Lewiston,  and  for  the  improve- 
ment of  the  Snake  River  between  Lewiston  and  Pittsburg  Landing. 

TTie  estimated  cost  of  the  project  of  improvement  between  Ripana 
and  Lewiston  is  $23,000,  with  $5,000  additional  for  maintenance  for 
two  years. 

No  estimate  or  detailed  project  has  ever  been  made  for  improve- 
inent  of  the  Snake  between  Lewiston  and  Pittsburg  Landing,  but  the 
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act  of  June  13,  1902,  appropriated  $25,000  for  that  portion  of  the 
stream. 

A  survey  between  Lewiston  and  the  mouth  of  the  Imnaha  has  been 
made,  and  the  project  for  improvement  of  that  portion  of  the  stream 
was  approved  ay  the  Secretary  of  War  on  May  29,  1903;  estimated 
cost,  $33,690.  The  project,  therefore,  now  includes  the  river  between 
Biparia  and  Lewiston  and  between  Lewiston  and  Imnaha,  now  called 
Eureka,  and  also  provides  for  a  dredge  which  was  completed  and  put 
into  commission  on  November  29,  1904.  The  survey  between  Eureka 
and  Pittsburg  Landing  will  be  completed  during  the  coming  low- 
water  season,  this  survey  having  been  previously  delayed  owing  to  the 
lack  of  funds. 

The  expenditures  during  the  fiscal  year  were  for  properly  caring 
for  the  plant  used  in  former  years  and  for  constructing  a  dredge  and 
operating  it  for  about  two  months  between  Lewiston  and  Riparia. 
This  work  furnished  uninterrupted  navigation  between  those  points, 
while  above  Lewiston  no  work  was  done  and  the  river  was  very  little 
used. 

The  controlling  depth  between  Riparia  and  Lewiston  at  low  water 
is  about  3i  feet,  while  low-water  navigation  is  not  possible  above 
Asotin,  6  miles  above  Lewiston,  and  is  only  attempted  on  higher 
stages.  The  present  head  of  low-water  navigation  then  is  Asotin,  261 
miles  above  Celilo,  or  473  miles  above  the  mouth  of  the  Columbia, 
while  the  completion  of  the  project  will  extend  the  Ix'nefits  to  Pitts- 
burg Landing,  77  miles,  and  furnish  a  low-water  depth  of  about  24 
inches  over  the  most  obstructive  rocks  and  reefs.  The  removal  of  a 
number  of  isolated  rocks  in  the  rapids  above  Asotin  will  make  the 
river  safely  navigable  with  about  24  inches  as  the  controlling  low- 
water  deptn  to  the  mouth  of  the  Grande  Ronde  River,  and  it  is  noped 
to  accomplish  the  removal  of  these  obstructions  during  the  present 
low-water  season. 

The  river  is  subject  to  very  high  rises  during  the  spring  and  sum- 
mer, varying  from  9  to  26  feet. 

The  Oregon  Railroad  and  Navigation  C!ompany  operates  its 
steamers  regularly  between  Lewiston  and  Riparia,  and  the  steamer 
Imnaha,  constructed  the  past  year  in  the  interest  of  a  mining  com- 
pany, has  made  intermittent  trips  to  Eureka,  a  mining  settlement 
near  the  mouth  of  the  Imnaha  River. 

The  commerce  transported  during  the  fiscal  year  amounted  to 
43,547  tons,  and  consisted  principally  of  farm  and  mill  machinery  and 
general  merchandise  distributed,  and  farm  and  lumber  products  sent 
to  market.    The  value  of  these  commodities  is  estimated  at  $1,798,677. 

The  completion  of  the  project  can  have  no  appreciable  effect  on 
freight  rates,  except  possibly  over  the  portion  or  the  river  between 
Ripiria  and  Celilo,  which  may  now  be  used  owing  to  the  completion 
of  The  Dalles-Celilo  portage  road  by  the  State  of  Oregon.  This  road 
was  completed  and  ready  ror  operation  on  June  3, 1905,  and  will  bring 
the  river  below  Riparia  into  competition  with  rail  transportation  from 
the  latter  point. 

For  information  in  detail  concerning  the  immense  territory  drained 
by  and  tributary  to  the  Columbia  ana  Snake  rivers,  commerce,  trans- 
portation, etc.,  attention  is  particularly  invited  to  the  Annual  Report 
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of  the  Chief  of  Engineers  for  1901,  Part  5,  pages  3525-3544;  for  de- 
tails of  the  project  between  Lewistou  and  Imnaha,  see  Report  for  1903. 
Part  3,  pages  2246-2255. 

Vomparutive  utatement  of  traffic. 


Calendar  year —  Tone. 

1895 37, 100 

1896 25,977 

1897 31,531 

1898 36,923 

1899 45,654 

1900 35,920 

July  1,  1904,  balance  unexpended (43,658.01 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 


Calendar  year —  Tons. 

1901 30,723 

1902 37,824 

1903 44,379 

1904  (estimated  value,  |1,- 
798,677) 43,547 


68,658.01 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $14,082.90 

For  maintenance  of  Improvement 27,006.07 

41,148.97 


July  1,  1905,  balance  unexpended 27,509.04 

July  1,  1905,  outstanding  liabilities 582.00 


July  1,  1905,  balance  available 26. 927. 04 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

(See  Appendix  UU  9.) 

10.  Columbia  River  between  the  foot  of  The  DaUes  Bapidft  and 
the  head  of  Celilo  Falls,  Oregon  and  Washington. — The  object  of 
this  improvement  is  to  overcome  the  obstructions  in  the  12  miles  of 
the  Columbia  River  between  the  foot  of  Threeraile  Rapids  and 
the  head  of  Celilo  Falls.  In  this  stretch  of  river  there  is  Three- 
mile  Rapids,  a  crooked  channel,  1,500  feet  in  length,  narrow  and  much 
obstructed  by  rocks  and  currents;  then  Fivemile  Rapids  (The  Dalles), 
where  for  li  miles  the  river  rushes  with  gi'eat  velocity  between  pre- 
cipitous walls  of  basalt  150  to  300  feet  apart;  ne.xt  comes  Tenmile 
Rapids,  a  similar  gorge,  but  only  one-half  mile  in  length,  and  last  of 
all  Celilo  Falls,  with  a  sheer  fall  of  20  feet.  In  this  12  miles  of  river 
the  total  fall  is  about  81  feet  in  low  water  and  in  high  stages  60  feet. 

There  have  been  a  number  of  projects  submitted,  the  first  of  which 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
Part  3,  page  2690. 

The  first  project,  adopted  by  act  of  Congress  of  August  18,  1894, 
was  for  a  boat  railway  capable  of  transporting  boats  of  600  tons,  and 
$100,000  was  appropriated  for  purchasing  the  right  of  way  and  for 
beginning  construction.  This  project  is  based  on  a  minority  report  of 
a  Board  of  Engineers  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1894,  Part  4,  page  2664. 

By  act  of  Congress  of  June  3, 1896,  $150,000  additional  was  appro- 
priated for  the  '"construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,"  for  which 
plans  were  commenced  and  the  right  of  way  partially  acquired. 

The  act  of  June  6,  1900,  directed  a  preliminarv  examination  and 
survey  of  the  "  Columbia  River  between  The  Dalles  Rapids  and  the 
head  of  Celilo  Falls,  Oregon  and  Washington,  with  a  view  to  the  con- 
struction of  a  canal  and  locks  to  overcome  the  obstructions  to  naviga- 
tion."  The  report  and  project  submitted  under  this  act  is  found  in  the 
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Annual  Report  of  the  Chief  of  Engineers  for  1901,  Part  5,  page  350Si 
It  provided  for  a  short  canal  and  locks  around  "The  DaUes," 
Fivemile,  Rapids,  and  another  around  the  falls  at  Celilo. 
mediate  river  improvement,  at  an  estimated  cost  of  $3, 

By  act  approved  June  13,  1902,  CJongress  adopted 
1900  and  authorized  the  use  of  all  available  funds,  and,  iiT  adi<litioi^ 
authorized  contracts  for  construction  purposes  to  the  extent  olj 
$100,000.  It  also  made  provision  for  the  appointment  of  a  Boai^  o§i 
Engineer  officers  to  revise  the  project,  if  possible,  with  a  view  to' 
reducing  its  cost. 

The  project  submitted  by  this  last  Board  was  for  a  continuous  canal 
with  four  locks  located  on  the  Oregon  shore  and  extending  from  Bi« 
Eddy,  at  the  foot  of  The  Dalles,  or  Fivemile,  Rapids,  to  the  head  or 
Celilo  Falls,  with  river  improvement  of  Threemile  Rapids.  The 
proposed  canal  is  about  8^  mues  long,  65  feet  mide  on  the  bottom,  and 
8  feet  deep.  The  locks  are  to  be  250  feet  long  between  quoin  posts  and 
40  feet  wide  in  the  clear,  with  a  depth  of  7  feet  of  water  over  the 
miter  sills.  The  estimated  cost  is  $4,125,000.  The  report  of  the  Board 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  3475  et  seq. 

The  project  was  approved  by  the  Secretary  of  War  November  6, 
1903,  with  a  proviso  that  "  no  work  shall  be  begun  until  the  right  of 
way  and  release  from  damages  have  been  conveyed  to  the  United 
States  free  of  cost,"  and  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1905.  At  the  close  of  the  year  the  title  to  right  of  way  bad 
been  vested  in  the  United  States  by  deeds  from  the  State  of  Oregon. 

The  approval  of  the  project  for  beginning  actual  canal  construc- 
tion by  the  Chief  of  Engineers  on  May  8,  1905,  included  increasing 
the  length  of  the  locks  to  300  feet  between  hollow  quoins,  with  a  clear 
width  of  45  feet. 

The  amount  expended  to  June  30,  1905,  was  $121,450.40,  of  which 
$27,112.83  was  applied  to  previous  projects,  $31,279.81  in  sur\-eys  for 
the  Board  of  Engineers  in  preparation  of  a  plan  for  improvement, 
and  $63,057.76  on  the  existing  project. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $50,000 
for  continuing  the  improvement  and  authorized  contracts  not  to 
exceed  in  the  aggregate  $250,000,  and  at  the-close  of  the  fiscal  year  the 
work  proposed  uncfcr  this  appropriation  is  being  advertised,  with  a 
view  to  constructing  approximately  2,500  feet  or  the  canal  walls  at 
the  upper  end. 

The  only  results  in  the  way  of  increased  depth  and  width  of  chan- 
nel was  in  Threemile  Rapids.  The  channel  there  was  straightraied, 
widened,  and  deepened,  so  as  to  increase  the  width  of  the  low-water 
channel  50  to  100  feet  along  a  length  of  about  800  feet. 

The  amount  estimated  as  a  profitable  expenditure  will  be  appUed 
to  excavation  and  the  construction  of  locks,  walls,  etc.,  over  that  por- 
tion of  the  canal  immediately  below  the  work  now  proposed. 

The  variations  in  water  surface  from  extreme  low  water  to  the 
extreme  hig^  water  of  freshets  varies  at  different  points  from  about 
32  to  90  feet.  River  boats  now  reach  the  foot  of  Threemile  Rapids, 
about  1^  miles  above  The  Dalles,  Oregon,  but  navigation  is  expected 
to  be  extended  at  once  to  Big  Eddy  to  connect  with  the  State  Portage 
Railway,  which  was  constructed  during  the  year  between  Celilo  and 
Big  Eddy  and  is  now  open  for  traffic. 
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The  projected  improvement  will  extend  the  benefits  of  an  all-water 
route  to  the  sea  to  points  on  the  Snake  River  that  are  between  240 
and  550  miles  distant  therefrom.  Asotin,  on  the  Snake  River,  473 
miles  from  the  sea,  is  the  head  of  low-water  navigation,  while  inter- 
mittent trips  are  made  during  higher  stages  to  Imnaha,  516  miles 
from  the  sea.  The  country  affected  now  has  or  will  undoubtedly 
soon  develop  resources  as  follows : 

Grain,  40,000,000  busbels  per  annam. 

Wool,  16,000,000  pounds  per  annum. 

Live  stock,  valued  at  $1,500,000  per  annum. 

Lumber,  white  and  yellow  pine,  5,000,000,000  feet  in  sight 

In  addition  to  the  above,  there  are  the  products,  such  as  hops,  pota- 
toes, fruits  and  berries,  sugar  beets,  hav,  etc.,  that  are  now  being  pro- 
duced from  about  4,000,000  acres  out  of  an  estimated  total  of  9,500,000 
acres  of  tillable  land.  The  above  is  taken  from  House  Document 
No.  228,  Fifty-sixth  Congress,  second  session. 

Irrigation  as  now  contemplated  should  increase  considerably  the 
above  both  in  total  acreage  and  output  per  acre. 

The  completion  of  this  improvement  will  undoubtedly  reduce  the 
freight  rates  on  the  enormous  quantities  of  produce  annually  shipped 
by  rail  from  the  extensive  territory  drained  by  the  upper  Columbia 
and  Snake  rivers. 

For  extended  information  attention  is  invited  to  the  following 
^references : 

Annual  Reports  of  the  Chief  of  Engineers  for  1875,  Part  2,  page 
787;  1882,  Part  3,  page  2690;  1890,  Part  4,  page  3028;  1894,  Part  4, 
page  2664 ;  1901,  Part  5,  page  3501. 

For  maps  and  sketches,  see  House  Executive  Document  No.  65, 
Fifty-first  Congress,  first  session;  House  Document  No.  228,  Fifty- 
sixth  Congress,  second  session. 

July  1,  1904,  balance  unexpended f291, 682. 36 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905.— _.— 50, 000. 00 

341, 682. 36 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  83, 182.  76 

July  1,  1905,  balance  unexpended 278,549.60 

July  1,  1905,  outstanding  liabilities 5,529.00 

July  1,  1905,  balance  available 273, 020.  60 

July  1,  1905,  amount  covered  by  uncompleted  contracts 75, 500. 00 

Amount  (estimated  )required  for  completion  of  existing  project-—  3,783.392.64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  U  U  10.) 

11.  Canal  at  the  Cascades,  Columbia  River,  Oregon.— In  passing 
through  the  Cascade  Mountain  Range,  the  channel  of  the  Columbia 
River,  for  a  distance  of  about  4^  miles,  is  so  contracted  in  width  that 
that  portion  of  the  stream  parties  of  the  nature  of  a  gorge.    In  the 
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upper  2,500  feet  of  this  gorge  there  is  a  fall  of  about  24  feet  at  low 
water,  which,  on  account  of  the  rapids  and  huge  bowlders,  can  not  be 
navigated.  Throughout  the  lower  portion  of  the  gorge,  about  4 
miles,  the  channel,  while  not  as  contracted  nor  of  as  steep  slope  as  the 
upper  2,500  feet,  was  nevertheless  so  contracted  and  of  such  slope 
that  rapids  were  formed  that  could  not  be  navigated  at  the  higher 
stages.  This  lower  portion  of  the  gorge,  also,  was  originally  much 
obstructed  by  large  bowlders  and  reefs. 

The  original  project  was  for  canal  and  locks,  at  an  estimated  cost  of 
$2,544,545,  and  was  approved  by  the  Secretary  of  War  bn  October  12, 
1877,  and  modified  by  a  Board  of  Engineers  in  1886  and  1888  to  in- 
clude the  improvement  of  the  rapids  below  the  falls  to  secure  a  low- 
water  channel  of  8  feet,  with  a  lock  462  feet  long  and  90  feet  wide. 
The  project  was  again  modified  in  1894  to  provide  for  utilizing  the 
462  feet  of  the  incomplete  canal  above  the  upper  lock  gates  as  a 
second  lock.  It  also  provided  for  raising  the  protection  work  of  the 
canal,  the  height  of  which  had  been  based  on  the  flood  of  1876,  the 
highest  water  Known  previous  to  1894,  in  order  to  make  the  height  of 
walls  conform  to  the  flood  level  of  the  latter  year,  which  was  6  feet 
above  that  of  1876.  The  estimated  cost  of  this  modification  ($413,360 
additional)  was  approved  by  act  of  June  3,  1896,  and  $50,000  was 
appropriated  therefor. 

The  work  of  constructing  the  locks  was  prosecuted  since  the  adop- 
tion, of  the  original  project,  both  by  hired  labor  and  by  purchase  of 
materials  and  under  contract,  until  the  walls  and  slopes  were  par- 
tially completed  and  the  locks  opened  to  navigation  in  the  fall  of  1896, 
at  which  time  the  work  was  under  contract  with  the  Cascades  Con- 
struction Company. 

The  amount  expended  on  original  modified  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1905,  was  $3,781,094.36. 

There  has  been  a  total  of  $3,808,000  appropriated  for  this  work. 
The  amount  estimated  as  required  to  complete  the  walls  and  place 
the  grounds  in  good  condition  is  $199,260,  thus  making  the  estimated 
total  cost  $4,007,260. 

The  expenditures  during  the  year  were  for  caring  for  plant;  in 
blasting  rocks  at  Sheridans  Point,  and  in  grading  the  grounds  pre- 
paratory to  construction  of  buildings  under  project  for  expenditure 
of  funds  appropriated  by  act  of  March  3,  1905. 

The  principal  work  remaining  to  be  done  is  raising  the  land  wall 
of  the  upper  lock,  constructing  three  sets  of  steps,  completing  the 
paving  and  grading  on  the  land  side  of  the  canal,  and  constructing 
three  new  quarters  for  the  lock  hands,  new  shop  and  stable. 

The  heaa  of  navigation  for  boats  passing  the  locks  is  at  Three- 
mile  Rapids,  1^  mifes  above  The  Dalles.  This  is  expected  to  be 
extended  to  Big  Eddy  to  connect  with  the  State  Portage  road,  com- 

Eleted  June  3,  1905.  The  road  is  constructed  around  the  obstruction 
etween  The  Dalles  and  Celilo,  and  it  is  expected  that  this  will 
increase  the  benefits,  and  that  navigation  of  the  Columbia  between 
Celilo  and  the  up-river  points  will  be  resumed.  The  head  of  low- 
water  navigation  will  then  be  Asotin,  on  the  Snake  River,  145  miles 
above  its  junction  with  the  Columbia,  and  approximately  478  miles 
from  the  sea.  On  higher  stages  boats  ascend  the  Snake  to  Imnaha, 
516  miles  distant  from  th^  s^a, 
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The  down-river  commerce  through  the  locks  consists  principally 
of  live  stock,  hay,  grain,  wool,  and  country  produce.  The  amount 
of  this  commerce  for  the  fiscal  year  was  24,174  tons,  valued  at  ap- 
proximately $1,571,245. 

The  up-river  commerce  is  principally  machinery  and  supplies, 
consisting  of  10,992  tons,  value,  approximately,  $714,880. 

The  maximum  draft  that  can  be  carried  through  the  locks  at  the 
close  of  the -fiscal  year  is  about  6  feet. 

The  yearly  rise  in  the  Columbia  takes  place  in  May,  June,  or  July, 
and  its  usual  height  above  extreme  low  water  is  about  40  feet. 

For  further  details  of  project  and  modifications,  attention  is  in- 
vited to  the  following  references : 

Original  condition,  Annual  Report  of  the  Chief  of  Engineers  for 
1884,  page  2246. 

Original  project.  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  pa^s  2551-2559. 

Modified  project  of  1894,  Annual  Report  of  the  Chief  of  Engineers 
for  1895,  pages  3571-3582. 

The  following  is  a  comparative  statement  of  the  commerce  passing 
through  the  locks : 

Comparative  gtatement  of  traffic. 


Merchandise. 

Pas- 

Flacal year  ending  Jane  SO— 

Tons. 

Estimated 
valne. 

sen- 
gers. 

18BR 

18,812 
18, TOO 

ir.no 

S,4i8 

19,  no 

88,181 
81,987 
85,166 

18W 

28,908 
80,689 

1800 

1901 

MTffi 

1902 

62,720 

1906 

60,821 

1904 

78,971 

1906 

12,288,  iffi 

84,408 

July  1,  1904,  balance  unexpended $7,491.54 

Amount  appropriated  by  river  and  harbor  act  approred  March  3, 1905-    30, 000.  00 
Deposited  account  proceeds  Gorernment  property 317.60 


37, 809. 14 
June  30,  1906,  amount  ezi)ended  during  fiscal  year,  for  maintenance 
of  Improvement 4,485.  90 

July  1,  1905,  balance  unexpended 33, 323. 24 

July  1,  1906,  outstanding  liabilities —      1, 759. 00 


July  1,  1905,  balance  arailable 31,564.24 


Amount  (estimated)  required  for  completion  of  existing  project 199,260.00 

(See  Appendix  U  U  11.) 

1£.  Operating  and  care  of  canal  and  locks  at  the  Cascades  of  the 
Columbia  River,  Oregon. — ^The  obstructions  in  the  Columbia  River  at 
the  Cascades  are  described  in  the  preceding  report.  The  canal  and 
locks  which  pass  steamboats  around  these  obstructions  were  opened 
to  navigation  on  November  5,  1896,  although  incomplete  in  many  de- 
tail and  have  been  in  condition  to  be  used  ever  since  that  date,  with 
the  exception  of  a  few  days  when  minor  repairs  were  in  progress 
and  a  few  days  in  June,  1903,  when  the  water  was  too  high. 
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The  total  amount  expended  up  to  June  30,  1904,  was  $47,194.68. 
These  expenditures  were  for  operating  and  properly  caring  for  the 
locks  and  in  payment  of  salaries  of  employees  engaged  thereon ;  also 
for  purchase  of  material  and  making  repairs  to  machinery  and  slope 
pavement,  repainting  the  steel  lock  gates,  renewing  cables,  etc,  and 
for  dredging  in  the  upper  entrance  to  the  canal. 

During  the  fiscal  year  ending  June  30,  1905,  the  expenditures 
amounted  to  $8,931.67,  which  were  for  payment  of  salaries  of  em- 
ployees, in  operating  and  caring  for  the  locks  and  grounds,  etc.,  and 
included  expenditures  for  making  repairs  to  the  valve  of  the  lower 
lock  gate  on  the  south  side.  The  sum  of  $3,000  was  allotted  for  the 
latter  item  on  May  12,  1905,  and  at  the  close  of  the  fiscal  year  the 
work  had  not  been  completed. 

The  estimate  for  the  fiscal  year  1905  provided  for  dredging  in  the 
canal  entrance,  but  no  dredge  was  available  for  the  work  and  tem- 
porary relief  was  obtained  by  sluicing  out  the  sand  and  silt. 

The  estimate  for  the  fiscal  year  1906,  in  addition  to  the  regular  ex- 
pense of  operating  and  caring  for  the  lock  and  canal,  includes  the 
repairs  to  the  valve  of  the  lower  lock  on  the  north  side  and  the  con- 
struction and  operation  of  a  small  dredge  for  removal  of  deposits. 

The  commerce  through  the  locks  during  the  year  amounted  to 
35,166  tons,  valued  at  approximately  $2,285,725. 

(See  Appendix  U  U  12.) 

13.  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of 
Willamette  River. — ^The  city  of  Vancouver,  Wash.,  is  located  on  the 
Columbia  River  about  103  miles  above  its  mouth  and  5  miles  above  the 
junction  of  the  Willamette  and  Columbia  rivers.  Vessels  drawing  up 
to  23  feet  ascend  the  Columbia  from  its  mouth  up  to  a  point  24  miles 
below  the  town  of  Vancouver,  where  there  is  a  bar  which  had  origi- 
nally but  9  feet  of  water  over  it  at  lowest  river  stage. 

The  original  project,  adopted  in  1892,  provided  for  constructing  a 

gile,  brush,  and  rubblestone  dike  about  3,000  feet  long  from  the 
•regon  shore  to  the  head  of  Hayden  Island,  opposite  Vancouver,  at 
an  estimated  cost  of  $100,000,  to  stop  the  flow  south  of  the  island  dur- 
ing low-water  stages  and  deflect  it  down  the  main  channel  north  of 
the  island,  so  as  to  scour  the  bar  below  Vancouver  and  obtain  a  depth 
over  it  sufficient  to  permit  ascending  vessels  drawing  20  or  more  feet 
to  reach  Vancouver.  It  was  approved  by  the  Chief  of  Engineers 
August  6,  1892. 

On  June  18,  1901,  the  additional  sum  of  $8,000  was  allotted  from 
the  appropriation  of  June  6,  1900,  for  emergencies  in  river  and  har- 
bor works,  and  was  applied  to  repairing  the  dike  during  the  low- 
water  period  of  the  winter  of  1901-2. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  after  considering 
a  report  submitted  under  date  of  July  22,  1902,  on  an  examination 
with  a  view  to  ascertaining  the  effects  of  the  dikes  and  other  works, 
and  after  a  personal  inspection  of  the  locality  on  May  10,  1903,  by  a 
committee  thereof,  was  of  the  opinion  that  the  United  States  should 
undertake  what  further  work  may  be  necessary  to  secure  a  20-foot 
channel  through  the  shoal  below  Vancouver,  provided  the  work  could 
be  done  at  a  cost  not  greatly  to  exceed  the  estimate  made  by  the  dis- 
trict officer.  This  project  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  pages  3497-3505,  and  as  approved  pro- 
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vides  for  dredging  to  secure  a  channel  150  feet  wide  and  20  feet  deep, 
at  a  cost  of  $60,000,  with  $10,000  annually  for  maintenance  of  said 
channel  and  the  dike  at  head  of  Hayden  Island. 

No  operations  have  been  carried  on  during  the  year  except  to  es- 
tablish a  gauge  at  Vancouver,  Wash.,  and  keep  a  record  of  the 
readings. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $30,000 
and  authorized  expenditure  of  $30,000  additional  under  continuing 
contract.  These  amounts  will  be  applied  to  dredging,  and  operations 
will  be  begun  during  the  coming  low-water  season. 

The  amount  expended  on  the  project  to  June  30,  1905,  is  $109,- 
441.99,  of  which  the  sum  of  $23,908.83  was  for  maintenance. 

The  expenditures  to  date  on  this  work  have  resulted  in  completing 
the  dike  and  in  revetting  the  head  of  Hayden  Island  to  prevent  ero- 
sion. The  map  following  page  3230  of  Annual  Report  of  the  Chief 
of  Engineers  for  1899  shows  the  work  as  completed  May  2,  1899. 
Although  the  dike  has  caused  considerable  scouring  on  the  shoals 
below  Vancouver,  it  has  increased  the  controlling  channel  depth  only 
about  1  foot. 

The  maximum  draft  that  could  be  carried  at  extreme  low  water 
during  the  past  year  was  about  10  feet. 

The  average  range  of  tide  in  the  Columbia  River  at  Vancouver  at 
extreme  low  stage  is  about  0.8  foot.  During  the  summer  freshet, 
which  generally  occurs  in  June,  the  usual  rise  is  about  20  feet. 

Steamboats  drawing  8  feet  can  navigate  the  river  as  far  as  The 
Dalles,  about  210  miles  from  its  mouth,  oy  passing  through  the  locks 
at  the  Cascades. 

The  dredging  of  the  channel  will  furnish  low-water  navigation  to 
Vancouver  for  ships'  drawing  20  feet,  and  will  be  of  great  benefit  to 
the  lumber  industry.  Vast  forests  of  virgin  timber  are  within  easy 
reach  of  the  latter  point,  and  the  country  also  produces  great  quan- 
tities of  fruit,  hay,  grain,  eta  Vancouver  has  railroad  connections, 
but  it  is  not  believed  that  the  improvement  will  affect  the  rates  on 
local  or  transcontinental  shipments. 

The  amount  named  in  the  money  statement  as  a  profitable  expendi- 
ture is  the  $30,000  authorized  for  continuing  contracts,  which  is  to  be 
applied  to  dredging. 

For  further  information  reference  is  invited  to  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  3264  and  3265. 

For  report  on  examination  made  by  the  Board  of  Eimneers,  atten- 
tion is  invited  to  report  of  the  Chief  of  Engineers  tor  1904,  page 
3497  et  seq. 

July.  1,  1904,  balance  unexpended $634.01 

Amdont  appropriated  by  river  and  barbor  act  approved  March  3, 1906.    30, 000. 00 

30, 634. 01 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of   improrement 75. 00 

July  1,  1905,  balance  unexpended —    30, 550^01 

July  1,  1905,  outstanding  liabilities 15. 00 

July  1,  1905,  balance  available 30,544.01 

Amotmt  (estimated)  required  for  completion  of  existing  project 30. 000. 00 
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'  Amount  that  can  be  profitably  expended  In  fiscal  year  ending:  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 $30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  U  13.) 

IMPROVEMENT  OP  WILLAMETTE  RIVER,  AND  OF  COLUMBIA  RIVER 
BELOW  THE  MOUTH  OF  THE  WILLAMETTE,  AND  THEIR  TRIBU- 
TARIES, OREGON  AND  WASHINGTON. 

This  district  was  in  the  charge  of  Maj.  W.  C.  Langfitt,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  .^os  A.  Fries, 
Corps  of  Engineers.  Division  engineer,  Col.  W.  H.  Heuer,  Corps  of 
Engineers. 

1.  Willamette  River  above  Portland,  and  YamhiU  and  Long  Tom 
rivers,  Oregon. — ^The  Willamette  River  rises  in  the  Cascade  Range, 
about  150  miles  southward  of  the  Columbia  River,  and  flows  north- 
erly generally  parallel  to  and  about  50  miles  east  of  the  coast  line. 
It  enters  the  Columbia  about  100  miles  above  its  mouth  and  12  miles 
north  of  the  city  of  Portland. 

The  Yamhill  River  rises  in  the  Coast  Range,  flows  in  a  northeast- 
erly direction,  and  enters  the  Willamette  about  40  miles  above  its 
mouth. 

The  Long  Tom  River  is  also  a  tributary  of  the  Willamette.  It 
rises  on  the  eastern  slope  of  the  Coast  Range,  drains  an  area  of  about 
430  square  miles,  including  a  large  amount  of  very  productive  valley 
land,  and  empties  into  the  Willamette  River  122  miles  distant  from 
Portland  by  river. 

A  detailed  description  of  the  Willamette  River,  together  with  that 
of  its  condition  prior  to  improvement,  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1876,  page  654,  and  for  1880, 
page  2280. 

The  Willamette  River  drains  an  exceedingly  fertile  valley.  Prior 
to  improvement  the  channel  was  obstructed  by  snags  and  rocKs,  which 
were  removed  under  the  project  of  1892  to  enable  boats  to  reach 
Dayton,  on  the  Yamhill  River,  about  5  miles  above  its  mouth,  at  all 
seasons  on  a  draft  of  about  2^  feet.  Above  Dayton  and  about  1  mile 
below  Lafayette  the  channel  of  the  Yamhill  was  obstructed  by  rap- 
ids, so  that  boats  could  reach  Lafayette,  9  miles,  and  McMinnville, 
about  18  miles  above  its  mouth,  only  during  extreme  high  water. 

The  original  project  for  improvement  of  the  Willamette  was 
adopted  in  1870  and  modified  in  1878  and  1879,  and  in  1892  was  ex- 
tended to  include  the  removal  of  obstructions  in  the  Yamhill  River 
to  McMinnville. 

On  the  above  project  $247,747.51  has  been  expended. 

The  project  of  1896  provided  for  the  improvement  of  the  Willamette 
River  from  Portland  to  Eugene,  at  an  estimated  cost  of  $131,697, 
and  on  the  Yamhill  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  p.  3602)  provided  for  the  removal  of  obstructions  and  the 
construction  of  a  lock  and  dam  in  the  Yamhill  River,  to  obtain  a  draft 
of  3^  feet  from  the  mouth  of  the  river  to  McMinnville.  Estimated 
cost,  $69,000. 

The  construction  of  controlling  works  under  the  old  project  has 
without  doubt  afforded  relief  and  alone  made  navigation  possible 
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during  recent  years.  However,  it  is  believed  that  the  physical  fea- 
tures of  the  river  are  such  that  the  depths  proposed  by  the  project 
can  not  be  obtained  at  reasonable  cost. 

The  work  done  on  the  Willamette  and  Yamhill  rivers  during  the 
fiscal  year  1905  consisted  in  making  repairs  to  existing  dams,  com- 
mencement of  work  on  the  unfinished  portion  of  Independence  revet- 
ment, dredging,  and  snagging. 

The  snag  boat  was  operated  from  July  7  to  October  21,  and  the 
dredge  from  September  1  to  October  19,  also  from  May  10  to  the 
close  of  the  fiscal  year.  The  channel  was  snagged  and  the  trouble- 
some shoals  dredged  out  between  Portland  and  Independence.  The 
dredge  used  in  this  work,  and  which  was  under  construction  at  the 
beginning  of  the  fiscal  year,  was  completed  under  contract.  The  use 
of  the  dredge  has  demonstrated  that  tnis  will  be  an  economical  means 
of  keeping  the  gravel  bars  open. 

The  work  performed  has  enabled  boats  to  operate  during  extreme 
low  water  from  Portland  to  Salem  on  the  Willamette  and  to  Dayton 
on  the  Yamhill  River,  and  at  the  close  of  the  year  boats  drawing  3  feet 
can  make  daily  trips  to  Independence. 

The  total  amount  expended  on  the  project  of  1896  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1905,  was  $281,736.45.  In  this  amount 
is  included  $3,000  expended  on  the  improvement  of  the  Long  Tom 
River,  and  $76,115.77  for  maintenance  in  snagging,  constructing  and 
operating  dredge,  and  making  repairs  to  dams. 

It  is  proposed  to  continue  wort  on  these  rivers  in  accordance  with 
the  revised  plan  presented  by  the  district  officer  under  date  of  Octo- 
l[)er  15, 1903,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  page  3529  et  seq.  This  provides  for  improvement  of  the 
Willamette  felow  Corvallis  for  a  distance  of  119  miles  to  the  head 
of  deep-water  navigation  in  Portland  Harbor  (about  1  mile  above 
Madison  Street  Bridge),  with  a  view  of  obtaining  by  snagging  and 
dredging,  with  auxiliary  dam  and  revetment  construction,  a  low-water 
depth  of  2^  to  3^  feet  ft-om  Corvallis  to  Oswego  (8  miles  above  Port- 
land) and  a  low-water  depth  of  12  feet  thence  to  Portland.  The  dis- 
trict officer  found  it  impracticable  to  outline  a  plan  for  permanent 
improvement  which  can  oe  completed  at  a  given  cost,  but  an  estynate 
of  $213,500  was  presented  for  prosecuting  the  work  as  indicated. 
On]^  maintenance  is  proposed  for  the  Yamhill. 

llie  funds  appropriated  by  the  river  and  harbor  act  of  March  3, 
1905,  will  be  appliea  to  work  under  the  revised  project. 

The  upper  Willamette  River  is  navigable  during  high  water  to 
Harrisburg,  152  miles  above  Portland;  during  medium  water  stages 
to  Corvallis,  119  miles  above  Portland,  and  during  low  water,  with  aid 
of  dredging,  to  Independence,  83  miles  above  Portland. 

The  Yamhill  River  is  navigated  to  McMinnville,  18  miles  above  its 
mouth  and  59  miles  above  Portland,  except  at  certain  stages  of  high 
water,  when  the  lock  near  Lafayette  is  filled  and  the  fall  is  too  great 
to  permit  of  navigation  of  the  nver  over  the  dam. 

The  variation  of  level  of  water  surfaces  on  the  Willamette  at  Salem 
from  extreme  summer  low  water  to  average  winter  high  water  is  23 
feet,  and  on  the  Yamhill  below  the  lock  and  dam  35  feet. 

The  commerce  consists  principally  of  farm  products  raised  on  the 
rich  valley  lands  adjacent  to  the  river,  and  which  are  generally 
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shipped  to  the  Portland  market.  There  is  also  a  great  deal  of  lum- 
ber and  lumber  products  from  the  surrounding  forests.  These  items, 
together  with  the  general  supplies  and  merchandise  distributed, 
amounted,  during  the  calendar  year  1904,  to  332,130  tons,  valued  at 
approximately  $11,260,196. 

This  improvement  affords  water  transportation  for  most  of  the  com- 
modities produced  in  the  valley  and  is  instrumental  in  reducing 
freight  on  railroad  shipments  from  valley  points.  Lines  of  the 
Southern  Pacific  Railway  Company  practically  parallel  the  river  on 
each  side. 

For  further  information,  see  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1896,  pages  330^-3320;  1901,  page  3553. 

For  report  of  the  Board  relative  to  acquisition  by  the  United  States 
of  improvements  at  Willamette  Falls,  see  House  Document  No.  99, 
Fifty-eighth  Congress,  third  session. 

For  preliminary  examinations,  attention  is  invited  to  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  as  follows :  Between  Port- 
land and  Oregon  City,  page  3559  et  seq. ;  opposite  Albany,  Oreg., 
page  3564  et  seq. ;  Yamhill  River,  Oregon,  with  a  view  to  modifica- 
tion of  lock  and  dam  in  Yamhill  River,  page  3569  et  seq. 

Comparative  statement  of  traffic. 


CUendsryewr. 


1898. 
1898. 
1897. 
1896. 
1809. 


Herchondiae. 


Tons. 


130,870 
218,480 
186,621 
112,  IM 
117,782 


EsUmated 
Talne. 


Passen- 
gers. 


57,876 
48,485 
87,960 
87,524 
50,738 


Calendar  year. 


190O. 
1901. 
1902.. 
1908.. 
1904.. 


Merchandise. 

Tons. 

Estimated 
value. 

182,468 
181,901 
192,227 
286,823 
382,130 

1 

$11,280,198 

Passen- 
gers. 


47,324 
108,971 
96,221 
66.610 
65,947 


July  1,  1904,  balance  unexpended $;io,  194.  82 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1 905.    50,  000.  00 

85, 194. 82 
June  .30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 31, 178.  78 


July  1,  1905,  balance  unexpended 54,016.04 

July  1.  1905,  outstanding  liabilities 1,579.00 

July  1,  1905,  balance  available 52,437.04 


Amount  (estimated)  required  for  completion  of  existing  project 163, 500. 00 

(See  Appendix  V  V  1.) 

£.  Operating  and  care  of  lock  and  dam  in  Yamhill  River,  Oregon. — 
The  Yamhill  lock  is  situated  on  Yamhill  River  near  Lafayette,  Oreg., 
about  8  miles  above  its  junction  with  the  Willamette  and  some  10 
miles  below  the  town  of  McMinnville,  the  head  of  steamboat  naviga- 
tion.   The  lock  was  completed  under  contract  in  September,  1900. 

The  funds  for  operating  and  care  of  the  lock  and  dam  during  the 
fiscal  year  1906  were  provided  by  allotment  of  June  25,  1904.  The 
amount  allotted  was  $700,  the  total  amount  of  the  estimate  being 
$1,700,  which  included  approximately  $1,000  left  over  from  previous 
allotment.  Of  this  amount  $922.13  was  expended  during  the  year 
in  operating  the  lock  and  making  minor  repairs.    The  total  amount 
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expended  to  the  end  of  the  fiscal  year  1905  under  allotments  for 
operating  and  care,  including  repairs,  is  $81,038.34. 

No  work  has  been  done  during  the  fiscal  year  except  to  attend  to 
minor  repairs  and  to  operating  the  lock. 

The  total  amount  of  traffic  that  passed  through  the  lock  duringthe 
year  amounted  to  4,109  tons  of  freight  and  44  passengers.  This 
freight  was  made  up  largely  of  cord  wood  on  barges  for  paper  fiber 
and  of  log  rafts.  The  largest  year's  traffic  (1901)  was  2,455  tons  of 
miscellaneous  freight  and  1,199  passengers.  The  practical  suspen- 
sion of  steamer  traffic  since  1902  is  owing  to  the  fact  that  the  Oregon 
Citv  Transportation  Company  has  taken  its  boats  for  use  on  the 
Willamette  Kiver  and  has  abandoned  the  McMinnville  route  because 
it  is  claimed  the  uncertainty  of  lock  operation  during  the  winter 
makes  it  impossible  to  compete  with  railroad  rates. 

For  report  on  examination  of  this  lock  and  dam,  with  a  view  to 
correcting  this  feature,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  page  3569  et  seq. 

(See  Appendix  V  V  2.) 

3.  Columbia  and  lower  Willamette  rivers  below  Portland,  Oreg. — 
The  Columbia  River  rises  in  British  Columbia,  flows  southerly  and 
westerly,  and  forms  in  its  lower  portion,  for  330  miles,  the  boundary 
between  Oregon  and  Washington,  emptying  into  the  Pacific  Ocean 
between  these  two  States. 

The  Willamette  River  rises  in  the  Cascade  Range,  about  150  miles 
southward  of  the  Columbia  River,  flows  northerly,  entering  the 
Columbia  about  100  miles  above  its  mouth  and  12  miles  north  of  the 
city  of  Portland. 

The  portions  of  these  rivers  covered  by  this  improvement  include 
the  12  miles  of  the  Willamette  between  Portland  and  its  mouth  and 
98  miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the 
sea. 

The  original  condition  of  these  rivers  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  the  shoal 
places  at  low  water.  Numerous  sand  bars  obstructed  navigation  by 
deep-water  craft  and  distributed  the  water  over  an  extended  area,  so 
that  the  channels  were  comparatively  narrow. 

The  value  and  the  availability  of  this  waterway  for  purposes  of 
commerce  are  proved  by  the  quantities  of  grain  and  produce  that 
through  it  find  an  outlet  to  the  markets  of  flie  world  from  Oregon, 
Washmgton,  and  Idaho.  Its  improvement  to  navigation  for  deep- 
water  craft  is  of  the  utmost  importance  to  the  entire  northwest  sec- 
tion of  the  country,  whose  inhabitants  find  the  natural  outlet  for  their 
produce  through  the  valley  of  the  Columbia. 

Prior  to  adoption  of  a  project  dredging  had  been  done  for  tempo- 
rary relief,  and  the  sum  of  $221,780.46  expended  for  that  purpose. 

The  original  project  was  adopted  in  1877,  and  was  prepared  by  the 
Board  of  Engineers  for  the  Pacific  coast  with  a  view  of  obtaining  a 
channel  depth  of  20  feet.  In  1891  the  project  was  extended  to  obtain 
a  low-water  channel  depth  of  25  feet,  at  an  estimated  cost  of  $772,464, 
and  the  Port  of  Portland  Commission,  a  corporation  existing  under 
liie  laws  of  the  State  of  Oregon,  was  granted  permission  to  assist  in 
carrying  it  into  execution. 
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On  the  original  and  modified  project,  exclusive  of  amounts  ex- 
pended in  dredging  prior  to  1877  and  by  the  Port  of  Portland  Com- 
mission, there  had  been  expended  to  June  30,  1903,  the  sum  of 
$1,080,874.11. 

The  existing  project,  adopted  by  the  act  of  June  13,  1902,  is  based 
on  survey  authorized  by  act  of  March  3,  1899,  and  proposes  a  25-foot 
channel  to  the  sea  by  construction  of  controlling  works  and  by  dredg- 
ing at  an  estimated  cost  of  $2,796,300,  with  $175,000  as  cost  of  a  new 
dredge  and  accessories  and  $60,000  annually  for  maintenance. 

The  expenditures  on  this  work  from  beginning  of  the  fiscal  year 
1903  and  up  to  the  end  of  the  fiscal  year  1905  amounted  to  $261,682.21. 
As  these  funds  were  expended  for  dredging  and  repairs  to  old  work, 
it  may  be  said  that  nothing  has  as  yet  been  expended  on  the  project 
for  permanent  improvement,  and  as  the  amounts  now  available  are 
sufficient  only  for  maintenance  no  change  has  been  made  over  the  fig- 
ures given  last  year  as  the  amount  required  for  completion  of  the 
existing  project. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $100,000 
for  continuing  the  improvement  and  authorized  contracts  not  exceed- 
ing in  the  aggregate  $125,000.  These  amounts  will  be  expended  in 
dredging  and  such  other  work  as  may  be  deemed  most  advisable. 

The  funds  appropriated  since  the  adoption  of  the  project  have  been 
insufficient  to  allow  of  the  construction  of  a  new  dredge,  pay  operating 
expenses  of  the  dredges,  and  construction  of  permanent  works. 
Operations  have  therefore  been  confined  almost  exclusively  to 
dredging. 

A  contract  is  in  force  for  the  hire  of  either  of  the  dredges  belonging 
to  the  Port  of  Portland  Commission,  and  their  30-inch  suction  dredge 
is  used  when  funds  are  available  and  conditions  require  it. 

The  U.  S.  dredge  W.  S.  Ladd  was  operated  during  the  year  except 
from  January  11  to  April  8, 1905,  and  removed  536,920.28  cubic  yards 
from  some  or  the  most  obstructive  shoals. 

The  30-inch  dredge  of  the  port  of  Portland  was  operated  imder 
contract  with  funds  allotted  from  the  appropriation  made  by  act  of 
April  28,  1904,  from  August  1  to  December  20,  1904,  and  removed 
1,089,076  cubic  yards. 

Work  was  also  done  at  the  mouth  of  the  Willamette  River  in 
removing  and  replacing  old  revetment. 

The  ftrt  of  Portland  Commission  also  operated  with  its  20-inch 
and  30-inch  suction  dredges  when  the  latter  was  not  in  use  by  the 
United  States  and  when  conditions  required  it  and  funds  were  avail- 
able therefor,  and  reports  having  removed  325,082  cubic  yards. 

The  iniijrovement  has  been  beneficial  to  deep-draft  navigation  and 
has  reduced  the  delay  to  shipping. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied  to 
the  construction  of  permanent  works  of  improvement  and  in  dredging. 

The  head  of  de«p-sea  navigation  for  shipn  crossing  the  bar  at  the 
mouth  of  the  Columbia  is  at  Portland,  Oreg.,  on  the  Willamette 
River,  110  miles  above  the  mouth  of  the  Columbia.  From  the  latter 
place  light-draft  river  boats  ascend  the  Willamette  River  for  1$0 
miles.  From  the  mouth  of  the  Willamette,  by  using  the  State  Portage 
road,  12  miles  in  length,  the  Columbia  and  Snake  rivers  are  navigable 
for  light-draft  river  boats  at  low  water  to  a  point  on  the  Snake  River 
about  473  miles  from  the  mouth  of  the  Columbia. 
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The  ruling  depth  at  the  end  of  the  fiscal  year  between  Portland  and 
the  sea  is  about  20  feet  at  low  water.  The  increase  in  depth  since 
commencement  of  improvement  is  about  6  feet,  with  a  good  navigable 
width  of  channel. 

The  usual  variations  of  water  level  due  to  tide  are  from  2  feet  at 
Portland  to  7  feet  at  Astoria,  and  the  difference  in  water  levels  on 
account  of  freshets  ranges  from  20  feet  at  Portland  to  zero  at 
Astoria. 

The  export  commerce  using  this  waterway  consists  principally  of 
grain  ana  lumber,  while  the  imports  are,  in  a  great  measure,  composed 
of  the  products  of  the  oriental  countries,  also  cement,  coal,  lime,  sul- 

{)hur,  etc.  The  river  tonnage  consists  mostly  of  dairy,  farm,  and 
umber  products,  also  miscellaneous  machinery  and  mercantile 
supplies. 

The  total  commerce  handled  during  the  calendar  year  1904 
amounted  to  2,683,779  tons,  the  estimated  value  of  which  was 
$58,056,911. 

For  further  information  as  to  origihal  condition,  etc.,  attention  is 
invited  to  the  following  references: 

Project  of  1877,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1877,  page  1001  et  seq. 

Project  of  1891,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1892,  page  2850  et  seq. 

Project  of  1902,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  4418  et  seq. 

Comparative  statement  of  traffic. 


Oalm- 
dju- 
year. 

Handled  by  rlTer  res- 

BttiB. 

Handled  by  seaKoing  veeaels. 

Handled  by  rirer  and 
seaKoing  vessels. 

Tons. 

Eotlmated 
▼alne. 

Receipts. 

Ship- 
ments. 

Total. 

Kstimated 
value. 

Tons. 

Estimated 
value. 

1896. 

1,040,(82 
1,129,878 
l,499,;«r 
1,1!!1,1«1 
1,4«9.708 
1,2K7..')82 

i,.567.;a6 
i,.')flB,a» 

1,WI6.451 

Tom. 
40,238 
49,011 
47,845 

27,  ne 

86,253 
82,905 
29,648 
146,514 
178,008 
229,888 

Tom. 
896,964 

329,102 
290, 4ia 
488,818 
336,134 
489,385 
639,786 
986,912 
869,178 

Ton*. 
486,192 
378,118 

837,757 
516,694 
872,387 
522,290 
669,284 
1,131,426 
832,184 

1,476,214 
l,.'j(r7,786 

l,H87,()e4 

i,(i;rr,766 

l,s«2,l)96 
l,«i<).s72 
2.  an. 164 
2,(;w.7«2 
2,-ia(  404 

1898 

1897 

1896 

1899 

UOO 

1901 

igoe 

1906.  ... 

1904 

130,776,609 

648,486 

778,828 

127,281,802 

2,ti8:i,  779 

$58,066,911 

July  1,  1904,  balance  unexpended 195,557.54 

Amount  appropriated  by  river  and  bartwr  act  approved  Marcli  3, 

1905 100, 000. 00 

I>^x>sited  account  proceeds  Government  property 56.00 


195, 613.  .54 
June  30,  1905,  amount  expended  during  fiscai  year,  for  mainte- 
nance of  improvement 89,395.44 


July  1,  1905,  balance  unexpended 106,218. 10 

July  1,  1905,  outstanding  liabilities 4,951.(X) 


July  1,  1905,  balance  available 101,267.10 


Amount  (estimated)  required  for  completion  of  existing  project—  2, 673, 509. 93 


Digitized  by 


Google 


684  BUPOBX  OF   TSS   OBIST   OF   BHGIirBBBS,  U.  S.  ABMY. 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 1125.000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4,  1897. 

(See  Appendix  V  V  3.) 

4.  Columbia  River,  Oregon,  below  Tangv£  Point. — ^This  improve- 
ment covers  a  stretch  of  the  river  about  6^  miles  long,  beginning  just 
below  Tongue  Point  and  extending  down  along  the  water  front  of 
Astoria. 

The  principal  obstruction  was  a  rocky  point  known  as  Sylvia  de 
Grasse  reef,  about  1  mile  below  Tongue  Point,  around  which  ships 
were  obliged  to  make  a  short  turn.  The  ruling  depth  over  this  reach 
is  about  20  feet  at  mean  lower  low  water,  with  siinple  width,  except 
where  the  channel  is  tortuous  around  the  reef.  The  channel  is  no 
longer  used  for  deep-draft  through  shipping. 

"Die  existing  and  original  project  adopted  in  1896  contemplated  the 
removal  of  the  wreck  of  the  Sylvia  de  Grasse  and  the  outer  portion  of 
the  reef,  supplemented  by  dredging  to  obtain  a  25-foot  channel,  250 
feet  in  width,  extending  along  the  water  front  of  Astoria.  Estimated 
cost,  $121,5.50. 

The  total  expenditure  to  June  30,  1905,  was  $96,742,62. 

Nothing  was  expended  for  maintenance.  The  expenditures  dur- 
ing the  fiscal  year  1905  were  for  part  payment  in  making  improve- 
ments at  the  United  States  moorings. 

No  results  in  the  way  of  increased  depth  or  width  have  been  ob- 
tained during  the  fiscal  year  1905. 

Practically  little  result  in  the  way  of  increase  of  ruling  depth  or 
width  has  been  obtained  as  a  result  of  the  work  done  at  this  locality, 
but  the  removal  of  the  point  of  Sylvia  de  Grasse  has  been  equivalent 
to  a  widening  of  the  channel  at  that  place. 

The  maximum  draft  that  can  be  carried  June  30,  1905,  at  mean 
lower  low  water  is  about  20  feet. 

The  usual  variations  of  level  of  water  surface  are  from  6|  to  7  feet. 
The  head  of  navigation  for  seagoing  vessels  of  deep  draft  is  Portland, 
Oreg. 

No  additional  work  is  neces.sary  at  this  locality  on  account  of 
through  navigation,  as  vessels  now  use  the  channel  across  the  estu- 
ary above  Upper  Sands  and  Taylor  Sands.  This  channel  is  used  by 
shipping  going  to  and  from  the  wharves  and  mills  along  the  water 
front. 

The  tonnage  for  these  waters  is  shown  in  the  report  for  improving 
Columbia  and  lower  Willamette  rivers  below  Portland,  but  the  con- 
ditions are  changed  from  what  they  were  at  the  time  of  the  adoption 
of  the  project,  inasmuch  as  the  commerce  for  this  portion  of  the  river 
does  not  now  include  the  through  shipping  carried  by  the  ocean-going 
craft  and  which  consists  principally  or  wheat  and  lumber  exports. 

For  further  information  see  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1895,  pages  3605  to  3608,  and  for  1900,  page  4360. 

July  1,  1904,  balance  unexiiended $24,688.75 

June  30,  1905,  amount  exjtended  during  fiscal  year,  for  maintenance 
of  Improvement 331.37 

July  1,  1905,  balance  unexpended 24,257.38 

(See  Appendix  V  V  4.) 
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6.  Mouth  of  Columbia  River,  Oregon  and  Washington. — Prior  to 
commencing  the  work  of  construction  in  1885  there  were  from  one  to 
three  channels  across  the  bar  at  the  mouth  of  the  Columbia  River, 
and  these  channels  varied  both  in  location  and  depth,  the  latter  being 
usually  from  19  to  21  feet,  while  the  location  shitted  through  nearly 
180°  tTom  Cape  Disappointment  to  Point  Adams. 

The  project  for  improvement,  adopted  in  1884,  contemplated  secur- 
ing a  low-water  channel  depth  of  30  feet  across  the  bar  at  the  mouth 
of  the  river  by  the  construction  of  a  jetty  to  extend  from  the  shore 
near  Fort  Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about 
3  miles  south  of  Cape  Disappointment,  the  jetty  to  be  built  of  rubble 
and  random  blocks  of  large  size,  resting  upon  mattresses  of  brush. 

The  original  project,  adopted  in  18&t,  provided  for  a  single  jetty 
on  the  south  side  of  the  entrance,  built  to  low-water  level  and  about  4^ 
miles  long.  This  was  modified  in  1893  to  provide  for  practically  a 
high-tide  jetty,  in  which  was  included  the  construction  of  four  low 
groins  built  out  from  the  main  jetty.  The  estimated  cost  of  the  jetty 
in  the  original  project  was  $3,710,000. 

The  jetty  was  completed  in  1895  to  the  length  of  4J  miles  and  full 
projected  height,  with  four  low-tide  groins,  1,000  feet,  1,000  feet,  600 
feet,  and  500  feet  long,  respectively.  This  work  caused  an  increase  in 
depth  over  the  bar  of  from  20  to  31  feet  at  mean  lower  low  water 
from  1885  to  1895. 

Annual  surveys  since  1896  have  shown  each  year  marked  shoaling 
of  the  depths  over  the  bar,  the  greatest  depth  obtained  having  been 
31  feet  in  1895,  being  1  foot  in  excess  of  the  depth  proposed  by  the 
original  project. 

A  survey  was  made  and  detailed  project,  with  estimate,  was  sub- 
mitted in  1899.  Estimated  cost,  $2,531,140.51.  This  project  con- 
sisted in  an  extension  of  3  miles  to  the  jetty  previously  constructed. 

Funds  were  made  available  as  follows:  By  act  of  June  6,  1900, 
$250,000;  act  of  June  13,  1902,  $500,000,  with  authority  to  contract 
for  work  to  the  extent  of  $1,000,000  additional,  and  repairs  to  plant 
and  tramway  were  authorized  pending  a  report  and  recommenda- 
tion of  a  Board  of  Engineers.  The  Board  made  its  report  under  date 
of  January  24, 1903,  and  the  sundry  civil  act  of  March  3,  1903,  made 
an  additional  appropriation  of  $1,000,000  for  the  work. 

This  project  of  the  Board,  approved  by  the  Secretary  of  War  on 
March  16, 1903,  and  adopted  by  the  river  and  harbor  act  of  March  3, 
1905,  is  but  a  slight  modification  of  the  project  of  1899,  and  provides 
for  extension  of  the  present  jetty  and  construction  of  a  north  jetty 
if  necessary.  Dredging  is  also  recommended  as  a  temporary  expe- 
dient to  give  early  relief,  and  the  thought  is  also  expressed  that  the 
construction  of  a  north  jetty  may  be  necessary  at  some  future  time  to 
secure  the  desired  depth  of  40  feet  with  a  practicable  width  of  channel. 
The  estimated  cost  of  south  jetty  is  $2,260,000;  of  the  north  jetty, 
$1,205,000;  of  remodeling  and  operating  dredge,  $250,000;  total, 
$3,715,000.  This  does  not  include  repairs  to  plant,  tramway,  etc., 
for  which  $250,000  was  provided  by  sundry  civu  act  of  June  6,  1900. 

The  report  of  the  Board  is  printed  in  Annual  Report  of  the  Chief 
of  Engineers  for  1903,  page  2275  et  seq. 

The  amount  expended  on  the  old  project  was  $1,968,753.14,  of 
which  the  expenditures  from  1896  to  1902,  which  were  for  care  of 
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plant,  surveys,  and  contingencies,  may  be  considered  as  having  been 
applied  to  maintenance. 

On  the  present  project,  including  repairs  under  the  project  of 
1899,  and  on  conversion  and  operations  of  the  dredge  Chinook,  there 
has  been  expended  to  June  30, 1905,  the  sum  of  $1,707,048.48. 

Prior  to  the  report  of  the  Board  of  Engineers  approved  March  16, 
1903,  the  work  of  repairing  the  jetty  tramway  was  authorized  with 
funds  previously  appropriated,  and  this  was  so  far  accomplished  that 
when  the  Board's  project  was  adopted  plant  and  materials  had  been 
assembled  and  everything  was  in  readiness  for  rapid  extension  of 
the  jetty. 

At  the  beginning  of  the  present  fiscal  year  the  jetty  tracks  had  been 
repaired  to  the  original  end  of  the  jetty  and  had  also  been  extended  a 
distance  of  4,218  feet  beyond  this  point  or  to  station  292+26. 

Operations  during  the  fiscal  year  were  carried  on  with  a  view  to 
extension  of  the  jetty  to  the  greatest  distance  that  could  be  thoroughly 
enrocked.  Active  work  was  in  progress  with  this  end  in  view  until 
October,  when  a  portion  of  the  jetty  tracks  was  carried  away  during 
a  severe  storm.  The  jetty  tracks  were  extended  during  this  time  to  a 
total  of  7,576  feet  beyond  the  end  of  the  old  jetty.  Portions  were 
again  carried  away  during  November  and  December,  and  further 
operations  were  suspended  for  the  winter,  except  to  make  such  repairs 
as  the  weather  conditions  permitted. 

The  redriving  of  the  jetty  tramway  tracks  was  again  commenced 
early  in  the  spring  on  a  line  a  little  to  the  north  or  and  branching 
from  the  old  tracks  at  station  210+35.  The  new  trestle  crosses  the 
previous  line  at  the  end  of  the  old  original  jetty  and  then  turns  west- 
erly and  runs  along  tJie  partially  completed  extension  constructed 
last  year. 

At  the  close  of  the  fiscal  year  this  work  had  advanced  to  station 
279+22,  or  a  distance  of  6^887  feet  from  the  point  where  it  leaves  the 
old  work.  As  fast  as  received  rock  is  deposited  on  the  work,  it  being 
hoped  to  complete  this  season  the  extension  of  7,576  feet  underway 
when  work  was  suspended  last  season.  The  rock  is  being  received 
under  two  contracts  at  a  daily  rate  of  approximately  2,500  tons. 

The  dredge  Chinook  also  operated  on  the  bar  from- the  beginning 
of  the  year  until  the  end  of  November,  when  she  was  laid  up  on 
account  of  the  approach  of  the  winter  season  and  in  order  to  make 
repairs  to  the  boilers  and  machinery.  After  the  repairs  were  com- 
pleted authority  was  obtained  for  discontinuation  or  dredging  oper- 
ations.    She  was  accordingly  laid  up  on  April  22,  1905. 

The  total  amount  of  material  removed  during  the  fiscal  year  by  the 
dredge  Chinook  was  245,220  cubic  yards. 

The  annual  survey  of  the  bar,  completed  at  the  close  of  the  fiscal 
year,  shows  that  some  deepening  over  the  bar  at  different  places  has 
occurred  since  last  year  and  the  varying  depths  and  irregular  con- 
tours show  that  scouring  action  is  taking  place.  The  jetty  work  has 
not  yet  advanced  sufficiently  to  control  and  concentrate  this  action  in 
one  channel. 

A  map  of  the  survey  is  transmitted  with  the  district  officer's  report, 
and  further  details  are  given  therein. 

For  further  detailed  information  attention  is  invited  to  the  follow- 
ing references :  Map  of  locality  before  improvement,  Annual  Report 
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of  the  Chief  of  Engineers  for  1886,  page  1978 ;  project  of  1884,  Report 
of  Board  of  Engineers,  Annual  Report  of  the  Chief  of  Engineers  for 
1883,  page  2012  et  seq. ;  modified  project  of  1893,  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  page  3489  et  seq.;  map  of  com- 

Sileted  project  of  1884-1893,  Annual  Report  of  the  Chief  of  Engineers 
or  1895,  page  3560;  survey  and  project.  House  Document  No.  94, 
Fifty-sixth  Congress,  first  session ;  latest  approved  project,  report  of 
the  Board  of  Engineers  dated  January  24,  1903,  Annual  Report  of 
the  Chief  of  Engineers  for  1903,  page  2275  et  seq. 

For  conmiercial  statistics,  see  report  on  "  ImpK)ving  Columbia  and 
lower  Willamette  rivers  below  Portland,  Oreg." 

July  1,  1904,  balance  unexpended «$7S6,791.36 

Amount  ai^roprlated  by  river  and  harbor  act  approved  March  3, 

1905 . 400, 000. 00 


1, 156, 791. 36 
Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 706,847. 17 


July  1,  1905,  balance  unexpended 449,944. 19 

July  1,  1905,  outstanding  liabilities 112,200.00 


July  1,  1905,  balance  available 337,744.19 


July  1,  1905,  amount  covered  by  uncompleted  contracts 484,883.00 

Amount  (estimated)  required  for  completion  of  existing  project 1,81.5,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 300,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1887. 

(See  Appendix  V  V  5.) 

6.  Clatskanie  River,  Oregon. — The  Clatskanie  River  rises  in  the 
Coast  Range  and  is  a  tributary  of  the  Columbia  River,  which  it  enters 
by  means  of  connecting  sloughs  at  a  point  on  the  south  bank,  about  65 
miles  below  Portland. 

At  the  time  the  present  original  project  was  adopted  a  depth  of  5 
feet  could  be  carried  to  the  town  of  Clatskanie,  except  over  a  shoal 
near  that  place,  where  but  2  to  3  feet  was  found.  Large  quantities  of 
lumber  and  shingles  find  a  market  through  this  natural  outlet.  The 
channel  is  very  narrow  and  exceedingly  wmding. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $13,000, 
being  the  total  estimated  cost  of  completing  the  improvement. 

The  project  submitted  for  its  expenditure  and  approved  by  the  Sec- 
retary of  War  May  27,  1899,  provided  for  cutting  a  short  channel 
across  the  bend  immediately  below  Manzanillo  and  another  from  the 
bend  above  this  first  point  to  the  first  bend  below  the  town  of  Clats- 
kanie, and  for  dredging  above  the  latter  bend,  the  work  to  be  done  by 
contract.  It  was  expected  to  secure  thereby  a  depth  of  6  feet  to  the 
town  of  Clatskanie,  3  miles  from  the  mouth. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1905,  was  $11,930.52,  of  which  $123.15  was  expended 
during  the  fiscal  year  1905  and  applied  to  fitting  up  new  mooring 

0  Increased  $6,442.39,  allotted  for  dredge,  but  not  expended,  and  126.75,  erro- 
neously deducted  for  dredge  1p  the  report  for  1904. 
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grounds,  the  amount  expended  being  outstanding  liabilities  from  ti* 
previous  year. 

The  results  in  the  way  of  increased  depth  and  width  due  to  the  com 
pletion  of  the  project  in  1900  were  an  increase  of  2  feet  in  depth  ova 
that  portion  below  the  town  of  Clatskanie  where  work  was  done,  and  a 
shortening  of  the  distance  to  the  head  of  navigation  by  about  4,50C 
feet  by  straightening  the  channel. 

No  increase  in  depth  or  width  has  been  obtained  during  the  fiscal 
year  1904. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  about  5  feet. 

The  usual  variation  of  level  of  water  surface  due  to  tides  only  is 
about  5  feet,  and  due  to  combination  of  tides  and  freshets  in  the 
Columbia  River  about  10  feet. 

The  head  of  navigation  is  the  town  of  Clatskanie,  about  3  miles 
from  the  mouth. 

No  additional  work  is  necessary  to  make  the  improvement  available 

The  commerce  carried  on  the  Clatskanie  River  consists  of  lumber 
and  farm  products  sent  to  the  Portland  market  and  general  supplies 
received.  It  amounted  during  the  calendar  year  1904  to  18,861  tons, 
valued  at  approximately  $444,210. 

The  Astoria  and  Columbia  River  Railroad  crosses  the  valley  near 
the  town  of  Clatskanie,  but  the  river  being  the  cheapest  means  of 
transportation  most  of  the  products  are  shipped  by  boat. 

For  further  information,  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  pages  3049  to  3050. 

Comparative  statement  of  trafflc. 


Merchandtee. 

Paaaen- 
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Calendar  year. 

Merchandise. 

Passen- 
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Calendar  year. 

Tods. 

Estimated 
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Tons. 

EMtmated 
Talne. 

1896 

117,242 
112,806 
158,257 
68,126 
88,622 

8.460 
11,546 
12,250 
5,210 
6,aOK 

1901 

51,967 

28,  no 

25,7(5 
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2,136 

1887 

itoe     

?J« 

1886 

1908 
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in 

1899 

1904    ... 

GB 

MOO 

July  1,  1904,  balance  unexpended fl,  192.63 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 123. 15 


July  1,  1905,  balance  unexpended 1,069.48 

(See  Appendix  V  V  6.) 

7.  Cowlitz  and  Lewis  Rivers,  Washington. — (a)  Cowlitz  River.— 
The  Cowlitz  River  rises  in  the  Cascade  Range  and  flows  into  the 
Columbia  River  about  64  miles  from  its  mouth. 

Prior  to  improvement  the  ruling  depth  at  low  water  to  Toledo,  40 
miles  above  the  mouth,  was  14  inches.  The  channel  was  narrow  and 
tortuous  and  obstructed  by  sand  bars,  numerous  snags,  drift,  logs,  etc 

The  valley  is  exceedingly  fertile,  and  any  improvement  of  the  river 
is  a  direct  benefit  to  the  farmers,  who  ship  great  quantities  of  produce 
to  market  by  boat. 

The  existing  and  original  project,  adopted  in  1880  (report  dated 
December  16, 1879),  contemplated  the  removal  of  §and  bai;^  and  other 
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obstructions  to  a  point  about  50  miles  above  the  mouth,  at  a  cost  of 
$5,000  for  the  first  year  and  an  annual  expenditure  thereafter  of 
$2,000  for  maintenance. 

The  expenditure  on  the  project  to  the  close  of  the  fiscal  year  1905 
was  $35,406.29. 

No  work  has  been  done  during  the  fiscal  year,  as  the  available  bal- 
ance was  not  sufficient  to  allow  of  economical  operations. 

The  expenditures  for  the  fiscal  year  amounted  to  $475.42,  and  were 
for  expense  in  making  repairs  to  dredge  and  in  fitting  up  the  new 
mooring  grounds. 

The  maximum  draft  that  could  be  carried  on  June  30,  1904,  over 
the  shoalest  part  at  low  water  was  about  16  inches. 

The  usual  variations  of  level  of  water  surface  due  to  tide  range 
from  4  feet  at  the  mouth  to  zero  about  9  miles  above  the  mouth.  The 
variations  due  to  freshets  in  the  Cowlitz  River  are  -about  22  feet,  ex- 
cept near  its  mouth,  where  the  water  spreads  out  over  a  large  area. 

The  head  of  navigation  for  light-draft  boats  at  the  higher  stages  is 
about  10  miles  above  Toledo,  or  50  miles  above  the  mouth. 

The  work  proposed  may  be  considered  as  an  extension  of  benefits  in 
providing  a  better  channel  to  Toledo. 

The  commerce  consists  principally  of  limiber  and  farm  products, 
and  the  river  is  practically  the  only  means  of  transportation. 

During  the  calendar  year  1904  the  commerce  amounted  to  26,120 
tons,  not  including  the  logs  floated  down  the  stream.  The  value  is 
estimated  at  approximately  $1,069,020. 

For  further  information  attention  is  invited  to  references  as  fol- 
lows : 

Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  2332. 

Annual  Report  of  the  Chief  of  EJngineers  for  1880,  pages  2331  to 
2333  (report  of  examination  dated  December  15,  1879). 

Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  3464 
(mention  of  survey  above  Toledo,  made  in  September.  1896). 

Comparative  statement  of  traffic. 


Merchandise. 

Passen- 
gers. 
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Passen- 
gers. 
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yalue. 
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26,611 
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17,  H9 
14,811 
15,938 
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1901  ... 
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1902 

1886     

1908      ..  . 

41,515 
86,180 

1888 

190* 

$1,069,080 

6,875 

This  statement  does  not  include  80,345,000  feet  B.  M.  (160,690 
tons)  of  logs  floated  down  this  stream  in  1904,  having  an  estimated 
value  of  $482,070. 

(^h)  Lewis  River. — The  Lewis  River  rises  in  the  Cascade  Range. 
It  IS  a  tributary  of  the  Columbia,  drains  an  exceedingly  fertile  valley, 
and  enters  the  Columbia  from  the  north  about  14  miles  below  the 
mouth  of  the  Willamette,  or  25  miles  from  Portland,  Oreg. 

At  the  time  of  the  adoption  of  the  present  and  original  project  4 
feet  could  be  carried  at  normal  stage  to  the  forks,  3f  miles  from  the 
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mouth ;  about  2  feet  at  a  stage  of  2  feet  10  inches  above  the  normal 
for  the  East  Fork  to  Lacenter,  on  the  East  Fork  7  miles  from  the 
mouth,  and  1  foot  at  normal  stage  to  Woodland,  on  the  North  Fork. 
The  channel  was  obstructed  by  trees,  snags,  and  occasional  shoals. 
The  river  was  navigable  for  light-draft  vessels  at  medium  stages  to 
Lacenter  and  to  Woodland. 

The  original  project  for  the  improvement  of  the  Lewis  River, 
adopted  in  1897  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  p.  3475),  contemplated  the  removal  of  snags  and  obstructions, 
dike  and  dam  work,  and  dredging,  with  a  view  to  obtaining  6  feet  in 
the  main  river  to  the  forks,  and  4  feet  thence  to  Lacenter,  on  the  East 
Fork.    Estimated  cost,  $20,460. 

The  existing  project  is  the  same  as  the  original  project,  with  the 
addition  of  the  improvement  of  the  North  Fork,  which  was  included 
in  the  river  and  harbor  act  of  June  13,  1902.  No  estimate  has  been 
made  of  the  cost  of  improving  the  North  Fork. 
'  The  amount  expended  on  the  original  modified  project  up  to  the 
close  of  the  fiscal  year  1905  was  $13,662.97. 

No  work  has  been  done  on  the  river  during  the  fiscal  year  and  no 
results  since  the  last  report  have  been  accomplished. 

The  expenditures  during  the  year  were  in  connection  with  making 
repairs  to  the  dredge  to  be  used  on  this  work  and  for  part  of  the 
expense  of  fitting  out  the  new  mooring  grounds. 

The  maximum  draft  at  normal  stage  that  could  be  carried  on  June 
80,  1905,  is  as  follows:  Mouth  to  the  forks,  4  feet;  East  Fork  to  226 
feet  above  the  flume,  near  Kinder  rock,  6  feet;  North  Fork  to  Wood- 
land, 1  foot. 

The  usual  variations  of  level  of  water  surface,  due  to  tides,  are: 
At  the  mouth,  2  feet ;  at  Lacenter,  H  feet ;  at  Woodland  the  tide  has 
no  effect.  The  freshets  vary  from  15  to  20  feet  in  height,  except  near 
the  mouth,  where  the  water  spreads  out  over  a  large  area. 

The  heads  of  navigation  for  light-draft  vessels  during  the  higher 
stages  of  river  are:  Lacenter,  on  the  East  Fork,  about  7  miles  rrom 
the  mouth,  and  Woodland,  on  the  North  Fork,  about  7^  miles  from 
the  mouth.  The  heads  of  navigation  at  normal  stage  are:  On  the 
East  Fork,  225  feet  above  the  flume ;  on  the  North  Fork,  Woodland. 

Obstructions  have  been  removed  and  the  channel  deepened  where 
necessary  to  a  point  225  feet  above  the  flume  on  the  East  Fork  and  to 
Woodland  on  the  North  Fork. 

To  make  the  improvement  available  in  the  East  Fork  it  will  be 
necessary  to  continue  the  dredging  of  the  channel  up  to  Lacenter. 

The  river  is  the  only  means  of  transporting  the  products  of  the 
valley  to  the  Portland  market.  The  commerce  consists  altogether  of 
lumber  and  farm  products.  During  the  calendar  year  1904  the  com- 
merce amounted  to  27,245  tons,  not  including  large  quantities  of  logs 
floated  down  the  stream.  The  estimated  value  is  approximately 
$834,492. 

For  further  information,  attention  is  invited  to  references  as  fol- 
lows: 

Annual  Report  of  the  Chief  of  Engineers,  1897,  pages  3474  to  3478. 

Annual  Report  of  the  Chief  of  Engineers,  1902,  pages  2406  to  2407. 

Preliminary  examination,  Lacenter  on  the  East  Fork  to  the  mouth, 
Annual  Report  of  the  Chief  of  Engineers,  1895,  pages  3600-3601, 
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Preliminary  examination,  North  Fork,  Annual  Report  of  the  Chief 
of  Engineers,  1893,  pages  3533  to  3536. 

Examination,  North  Fork,  Annual  Report  of  the  Chief  of  Engi- 
neers, 1897,  pages  3470  to  3472. 

Comparative  statement  of  trafftc. 


Merchandise. 

Passen- 
gers. 

Oidend»r  yesr. 

,Tons. 

Estimated 
value.  . 

1880 

8,881 
0,308 
0,648 
12,088 
17,277 
18,881 
28,088 
27,2iS 

12,990 

1887    .                                                     .                                     

15, sue 

1898 

15,938 

189S 

12  3.51 

1800 

14,129 

1801 

15  .532 

1808 

13.096 

1806 

13,058 

1801 

$831,492 

12,885 

This  statement  does  not  include  17,584,000  feet  B.  M.  (35,168  tons) 
of  logs  floated  down  this  stream  in  1904,  having  an  estimated  value 
of  $105,504. 

July  1,  1904,  balance  unexpended f2,233. 12 

Amonnt  appropriated  by  river  and  barbor  act  approved  March  3, 1905.     10, 000.  00 

12, 233. 12 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement . 802.38 

July  1,  1905,  balance  unexpended 11,430.  74 

July  1,  1905,  outstanding  liabilities 115.00 

July  1,  1905,  balance  available 11,315.74 

(See  Appendix  V  V  7.) 

8.  Gauging  waters  of  Columbia  River,  Oregon  and  Washington. — 
The  object  of  this  gauging  is  to  obtain  data  for  use  in  connection 
with  the  improvement  of  the  river  and  to  supply  information  to 
persons  interested  in  its  navigation. 

The  self-registering  gauge  was  established  at  Astoria  in  November, 
1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  oe  more  economically  main- 
tained. Daily  bulletins  have  been  exhibited  for  the  benefit  of  ship- 
ping interests.  A  river  gauge  was  also  established  at  the  mouth  of 
the  Willamette  River  and  daily  records  of  the  readings  kept.  In 
view  of  the  benefit  to  commerce  the  maintenance  of  these  gauges  is 
considered  a  worthy  object. 

The  amount  expended  on  this  work  up  to  June  30,  1905,  was 
$7,856.52. 

July  1,  1904,  balance  unexpended |1,292.  99 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      1, 000.  00 

2,292.99 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 149.  51 

July  1,  1905,  balance  unexpended 2, 143.  48 

July  1,  1905,  outstanding  liabilities 11.00 

July  1,  1905,  balance  available — 2, 132.  48 

(See  Appendix  V  V  8.) 
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EEPOHT  OF  BOABO  OF  ENGINEERS,  MADE  IN  COMPLIANCE  WITH  BIVER  AND 
HARBOR  ACT  OF  JUNE  13,  1902,  RELATIVE  TO  THE  EFFECT  OF  FURTHER 
IMPROVEMENT  BT  THE  UNITED  STATES  OF  THE  CANAL  AND  LOCKS  AT 
WILLAMETTE  FALLS,  WILLAMETE  RIVER,  OREGON,  ON  MANUFACTUR- 
ING ENTERPRISES  NOW  IN  OPERATION  OR  CONTEMPLATED  THERE. 

The  Board  submitted  report  dated  November  29,-  1902.  This 
report,  with  the  opinion  of  the  Attorney-General,  dated  November  11, 
1904,  prepared  in  pursuance  of  law,  was  transmitted  to  Congress  and 
printed  m  House  Document  No.  99,  Fifty-eighth  Congress,  third 
session.     (See  also  Appendix  V  V  9.) 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  WASH- 
INGTON. 

This  district  was  in  the  charge  of  Mai.  John  Millis,  Corps  of  Engi- 
neers.   Division  engineer,  Col.  W.  H.  Heuer,  Corps  of  Engineers. 

1.  Willapa  River  and  Harbor^  Washington. — Willapa  Harbor  con- 
nects with  the  Pacific  Ocean  in  the  extreme  southwestern  part  of  the 
State  of  Washington.  Willapa  River  flows  into  the  bay  at  its  eastern 
extremity  about  10  miles  from  the  sea  entrance  to  the  harbor. 

South  Bend,  the  principal  town  on  the  bay  and  the  terminus  of  a 
branch  railroad  running  from  Chehalis,  is  near  the  mouth  of  the  river. 
Willapa  is  a  small  town  some  10  miles  above.  North  River  is  a 
stream  flowing  into  the  bay  from  the  north,  and  the  Nasel  River  is  a 
sort  of  arm  making  off  southeasterly  from  the  southeast  part  of  the 
bay  proper. 

Originally  shoals  existed  in  the  river  below  Willapa,  and  there 
was  a  log  jam  in  North  River. 

The  original  and  existing  project  contemplates  dredging  100  feet 
wide  and  to  a  depth  of  8  feet  at  low  water  through  the  reef  ]ust  below 
Willapa,  and  the  closing  of  side  sloughs  near  South  Bend  by  means 
of  dikes,  with  the  object  of  increasing  channel  depths  by  scour. 
Project  adopted  by  act  of  July  13, 1892. 

Under  acts  of  August  18,  1894,  and  March  3,  1899,  removal  of  the 
log  jam  in  North  River  was  authorized. 

The  estimated  cost  is  $36,350. 

The  amount  expended  on  existing  project  to  close  of  fiscal  year  end- 
ing June  30,  1905,  was  $34,800.78,  of  which  $2,670.42  was  applied  to 
maintenance  of  dikes. 

The  best  channel  depth  at  low  water  is  now  about  14  feet  to  South 
Bend  and  to  Willapa  about  9  feet.  The  average  tidal  variation  is 
about  8  feet. 

The  North  and  Nasel  rivers  are  navigable  only  for  small  boats  of 
light  draft  for  a  comparatively  short  distance  above  their  mouths,  and 
this  distance  is  extremely  variable  with  the  tides.  The  principal 
business  on  these  rivers  is  the  rafting  and  floating  of  logs.  The  log 
and  lumber  business  on  Willapa  Bay  and  tributary  streams  is  by  far 
the  most  important  part  of  the  water  traffic. 

The  river  and  harbor  act  of  March  3j  1905,  provides  for  a  survey 
from  South  Bend  to  Raymond,  with  a  view  to  ootaining  depths  of  12 
and  18  feet,  respectiveljr. 

Raymond  is  at  the  junction  of  the  Willapa  and  Soutii  Willapa 
rivers,  about  4  miles  above  South  Bend. 
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Tons. 

Value. 

Calendar  yew. 

Tons. 

Value. 

1898 

82,809 
61. ISO 

89,588 

76&,682 
266,080 
229,686 

1902 

si,sge 

74,475 
78,806 

1402,060 

1896.     ... 

1908 

440,800 

igoo. 

1804 

'   889,877 

1001 

The  direct  effect  on  freight  rates  of  the  work  done  is  not  known 
definitely. 

Detailed  reports  on  this  work  are  given  in  Annual  Reports  of  the 
Chief  of  Engineers  for  1893,  pages  3402  to  3408,  and  for  1895,  pages 
3399  to  3405.  Maps  of  the  locality  are  published  with  Annual  Report 
of  the  Chief  of  Engineers  for  1891,  pages  3264  and  3268. 

Reports  of  examinations  and  surveys  are  referred  to  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  687. 

The  full  amount  for  improvement  as  heretorore  authorized  by  Con- . 
gress  has  been  appropriated. 

By  the  act  of  June  13,  1902,  the  balance  on  hand  to  the  credit  of 
this  improvement  may  be  used  in  snagging  and  otherwise  improving 
North  and  Nasel  rivers. 

July  1,  1904.  balance  unexpended $1, 886.  06 

June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement - 336.  84 

July  1,  1906,  balance  unexpended 1,649.22 

(See  Appendix  W  W  1.) 

£.  Grays  Harbor  and  har  entrance,  Washington. — Grays  Harbor  is 
a  large  bay  in  the  southwestern  part  of  the  State  of  Washington,  con- 
necting with  the  Pacific  Ocean.  It  has  a  total  length  from  east  to 
west  of  17  miles,  and  its  greatest  breadth  north  and  south  is  14  miles. 

A  large  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tide  the  area  covered  by  water  is  estimated  at  30.6  square 
miles,  or  less  than  one-third  of  the  total  area.  There  are  two  main 
channels  crossing  the  bay  from  east  to  west.  The  north  channel  is  the 
principal  one,  and  this  is  being  improved  under  a  special  appropria- 
tion. A  short  distance  within  the  harbor  entrance  are  large  areas 
affording  anchorages  for  deep-draft  vessels. 

The  harbor  entrance  is  between  two  low  sandy  peninsulas,  which 
are  about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  single  broad  waterway  extends  for  more  than 
2  miles  out  to  sea  from  the  entrance,  with  depths  gradually  diminish- 
ing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar  con- 
vex to  the  sea  and  extending  each  way  to  the  sand  spits  on  the  two 
sides  of  the  harbor  throat. 

Across  the  bar  there  was  originally  no  good  permanent  channel,  but 
there  were  several  variable,  shifting  channels  having  depths  of  about 
12  or  13  feet.  The  general  average  width  of  the  bar  between  the  inner 
and  outer  18-foot  curves  was  one-half  mile. 

The  original  and  existing  project,  adopted  by  Congress  June  3, 1896, 
provides  for  the  control  of  the  tidal  currents  by, means  of  a  single  jetty 
extending  out  to  sea  from  the  point  on  the  south  side  of  the  harbor 
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throat  a  distance  of  about  3^  miles,  with  a  view  to  improving  and 
maintaining  the  channel  over  the  bar  by  scour.  The  jetty  is  to  be  of 
rubblestone,  built  above  high-tide  level.  This  project  contemplates  a 
depth  of  24  feet  at  mean  low  water. 

The  estimated  cost  was  $1,000,000.  The  act  making  the  first  appro- 
priation for  this  work  authorized  the  making  of  a  continuing  contract 
or  contracts.  In  accordance  with  this  authority  a  contract  for  the 
entire  work  was  entered  into  after  due  advertisement.  This  contract 
was  approved  by  the  Chief  of  Engineers  February  23,  1898.  Work 
under  it  commenced  in  March,  1898,  and  terminated  September  15, 
1902.    No  construction  work  has  been  done  since. 

The  amount  expended  to  June  30,  1905,  was  $998,865.32. 

The  work  of  maintenance  consisted  only  in  care  of  the  property. 

The  bar  channel  has  shown  variations  in  depth  and  position  during 
the  year.  The  maximum  draft  that  could  be  carried  June  30,  1905, 
at  mean  low  water  over  the  shoalest  part  of  the  channel  was  about  13^ 
feet. 

The  commerce  benefited  by  the  work  consists  at  present  principally 
of  exportation  of  lumber  carried  in  sail  vessels  and  steam  schooners. 
This  IS  a  large  and  important  business. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Valne. 

Calendar  year. 

Tons. 

Talne. 

18B8 

168,  MS 
»S,9I8 

296,607 

tl,»2,C68 

i;»n;99e 

8,077,087 
1,877,800 

iwe 

ISg7.047 
4fi8,SR8 
496,486 

13,601,168 

laet                 

1908 

4,078,388 

MOO            

1901 

4,200,784 

1»1 

The  direct  eflfect  on  freight  rates  of  the  work  done  is  not  known, 
but  there  are  now  two  companies  engaged  in  the  business  of  towing 
vessels  in  and  out  over  the  taarj  which  indicates  greater  business  ana 
greater  competition,  as  the  business  was  formerly  all  in  the  hands  of 
one  towboat  company. 

To  make  the  improvement  fully  available  and  to  extend  its  benefits, 
additional  work  will  be  necessary  to  rectify  and  deepen  the  existing 
bar  channel  and  to  fix  its  location. 

A  report  of  the  original  survey,  giving  a  full  description  of  this 
work,  with  plan,  is  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  ror  1895,  pages  3517  to  3628,  and  in  Senate  Executive 
Document  No.  112,  Forty-seventh  Congress,  first  session. 

The  plans  for  this  work  and  proposed  modification  of  same  were 
considered  by  a  special  Board  oi  Engineer  officers  and  by  the  Board 
of  Engineers  for  Rivers  and  Harbors.  Their  reports  were  trans- 
mitted to  Congress  on  February  29,  1904,  and  are  printed  in  House 
Document  No.  576,  Fifty-eighth  Congress,  second  session,  and  in 
Appendix  W  W  2  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  pages  3585  to  3601. 

The  full  amount  originally  authorized  by  Congress — $1,000,000 — 
has  been  appropriated. 

By  the  act  of  March  3,  1905,  $30,000  was  appropriated  for  this 
work  for  maintenance.  Project  for  the  application  of  this  appro- 
priation was  completed  and  was  under  consideration  at  the  dose  of 
the  year. 
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July  1,  1904,  balance  unexpended $2,385.02 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.    30, 000. 00 

32,  385. 02 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 1, 250. 34 

July  1,  1005,  balance  unexpended 31,134.68 

July  1,  1905,  outstanding  liabilities 208. 26 

July  1,  1906,  balance  available ^ 30,920.43 

(See  Appendix  W  W  2.) 

S.  Grays  Harbor,  inner  portion  between  Aberdeen  and  the  entrance 
to  said  harbor,  and  GhehaXis  River,  Washington. — ^There  are  two  main 
channels  traversing  the  inner  or  eastern  part  of  Grays  Harbor  from 
east  to  west — the  North  and  South  channels.  There  was  also  for- 
merly a  Middle  channel  connecting  the  North  and  South  channels. 
The  South  channel  is  shoal  and  is  out  little  used.  The  North  chan- 
nel is  used  by  all  ocean-soing  vessels  entering  the  harbor.  There 
are  two  shoals  in  the  North  channel,  one  about  2\  miles  below 
Hoquiam  and  one  between  Hoquiam  and  Aberdeen.  The  rulinff 
depth  over  these  shoals  was  8  feet  at  mean  low  water.  The  channel 
widths  were  ample.  \ 

Two  middle  dikes  and  a  protecting  sill,  with  an  aggregate  length 
of  13,986  feet,  had  been  constructed  in  the  inner  harbor,  and  six  high- 
tide  dikes,  with  an  aggregate  length  of  1,476  feet,  had  been  constructed 
in  the  Chehalis  River.  The  depth  of  water  over  the  shoals  in  the 
inner  harbor  was  increased  about  2  feet  and  over  the  shoals  in  the 
Chehalis  River  from  2^  to  7  feet,  but  these  depths  were  not  permanent. 

The  Chehalis  River  is  in  the  southwestern  part  of  Washmgton.  It 
has  a  westerly  course  and  empties  into  Grays  Harbor  Bay  at  its  east- 
em  extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  b  about  10  feet  of 
water  at  hi^  tide.  From  Montesano  to  Elma,  16  miles,  there  is 
generally  sufficient  water  for  light-draft  boats.  There  is  practically 
no  navigation  above  Elma  and  no  regular  boats  go  above  Montesano. 
The  river  is  used  extensively  for  floating  saw  logs. 

The  original  project  for  the  inner  harbor,  adopted  by  Congress 
July  13,  1892,  provided  for  the  construction  of  pile,  brush,  and  stone 
dikes  to  partly  close  up  the  South  and  Middle  channels  and  concen- 
trate the  flow  of  water  in  the  North  channel,  thereby  increasing  the 
depth  of  water  by  scour.  The  shoals  above  and  below  Hoquiam  were 
to  oe  dredged  to  a  depth  of  16  feet  at  half  tide. 

The  amount  expended  prior  to  operations  under  existing  project 
was  $93,999.06. 

The  original  and  present  project  for  Chehalis  River,  adopted  by 
Congress  August  2,  1882,  contemplates  the  removal  of  snags  and 
other  obstructions  which  may  accumulate  in  the  portion  of  the  river 
regularly  used  by  boats.    The  estimated  cost  is  indefinite. 

The  act  of  June  13,  1902,  making  appropriation  for  the  work  now 
in  progress  and  consolidating  the  two  works,  did  not  specify  any 
project  or  estimate  of  ultimate  cost,  but  under  the  project  approved 
by  the  Department  November  10,  1902,  and  modified  by  Board  of 
Engineer  officers  on  December  4,  1903,  a  channel  about  100  feet  wide 
and  15  feet  deep  at  low  water  was  to  be  dredged  through  the  shoals 
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below  Aberdeen,  the  dikes  were  to  be  put  in  repair,  and  snags  and 
obstructions  were  to  be  removed  from  the  Chehalis  River. 

Up  to  June  30,  1905,  $49,970.20  had  been  expended  under  the  above 
project  for  Grays  Harbor,  inner  portion,  of  which  $14,208.74  was 
applied  to  maintenance. 

The  Chehalis  River  up  to  Montesano  has  been  cleared  of  snags. 
The  maximum  draft  that  could  be  carried  June  30,  1905,  at  mean  low 
water  at  Montesano  was  about  6  feet.    The  tidal  variation  is  5  feet. 

The  channels  through  Cow  Point  and  Hoquiam  shoals  have  been 
completed.  The  maximum  draft  that  could  be  carried  June  30, 1905, 
over  these  shoals  at  low  water  was  about  15  feet. 

The  tidal  variation  is  7  feet  in  the  inner  harbor  and  5  feet  in  Che- 
halis River.  The  amount  expended  to  June  30,  1905,  was  $143,969.26, 
of  which  $31,626.98  was  for  maintenance. 

The  commerce  benefited  by  this  improvement  consists  very  largely 
of  floating  and  towing  logs  and  carrying  lumber  in  sailing  vessels 
and  steam  schooners. 

Exports  an4  imports. 


Calendar  year. 

Tons. 

Valne. 

Calendar  year. 

Tons. 

Value. 

1886    

«,T80 
2,232 
4,876 
5,706 

1298,610 
862,816 
138,187 
200,264 

1902. 
1908. 
1904. 

3,S2» 
4,972 
S,637 

1157,  S«i 

1899 

139,151 

1900      

248,825 

1901 

No  definite  information  of  reduction  of  freight  rates  on  account  of 
the  improvement  has  been  received. 

Report  of  examination  and  survey  of  the  inner  harbor  and  the 
Chehalis  River,  with  maps,  was  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891,  pages  3297  to  3305. 

Other  reports  are  referred  to  in  Report  of  the  Chief  of  Engineers 
for  1904,  page  690. 

To  make  this  improvement  available  and  to  extend  the  benefits  the 
channels  through  the  shoals  below  Aberdeen  should  be  made  wider 
and  deeper,  and  some  dredging  should  be  done  in  the  Chehalis  River 
below  Montesano. 

By  the  act  of  March  3, 1905,  $30,000  was  appropriated  for  contin- 
uing this  improvement  Project  for  the  application  of  this  appro- 
priation has  been  submitted  and  was  under  consideration  at  the  dose 
of  the  year. 

July  1,  1904,  balance  unexpended |32, 183.97 

Amount  ajiproprlated  by  river  and  harbor  act  approved  March  3, 1905.    30, 000.  00 

62,18X97 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $26,662.25 

For  maintenance  of  improvement 5,490.98 

32,153.23 

July  1,  1906,  balance  unexpended 30,030.74 

July  1,  1905,  outatandlng  liabilities 15.00 

July  1,  1905,  balance  available 30,015.74 

(See  Appendix  W  W  3.) 

4.  Puget  Sound  and  its  tributary  waters,  Washington. — ^Most  of  the 
channels  of  Puget  Sound  proper  nave  ample  depths  for  purposes  of 
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navigation,  but  the  extensive  lumber  and  fishing  industries  in  these 
waters  render  it  very  important  to  maintain  a  general  supervision 
over  the  navigable  channels  to  regulate  the  construction  of  fish  traps, 
log  booms,  and  other  structures  incident  to  these  important  industries 
and  to  prevent  obstructions  which  are  detrimental  to  general  naviga- 
tion interests.  A  number  of  streams  and  rivers  tributary  to  Puget 
Sound  are  of  great  value  to  boat  navigation  and  for  logging  purposes 
so  far  as  depth  and  width  are  concerned,  but  they  are  all  liable  to  be 
obstrCicted  by  the  debris  generally  found  in  streams  flowing  through 
a  heavily  wooded  country. 

Former  projects  were  as  follows:  That  of  November  18,  1880,  for 
the  improvement  of  the  Nooksak  River;  of  June  30,  1880,  for  the 
Skagit  River;  of  November  19,  1880,  for  the  Stilaguamifdi  River. 
These  were  adopted  by  act  of  August  2,  1882.  By  act  of  June  14, 
1880,  $2,500  was  made  available  for  removal  of  obstructions  in  the 
Skagit  River,  based  on  an  examination  made  in  1875. 

By  act  of  July  13,  1892,  and  in  subsequent  acts,  the  appropriation 
has  been  made  in  its  present  general  and  comprehensive  form,  greatly 
to  the  advantage  and  economy  of  the  work.- 

The  act  of  June  13,  1902,  authorized  the  removal  of  the  log  jam  in 
Nooksak  River  or  the  cutting  of  a  new  channel  around  the  jam,  in 
the  discretion  of  the  Secretary  of  War.    The  former  was  done. 

The  act  of  March  3,  1905,  authorized  the  removal  of  Star  rock, 
Bellingham  Bay,  and  rock  obstructions  at  the  entrance  of  Roche 
Harbor. 

The  existing  project  for  the  general  improvement  of  Puget  Sound 
contemplates  tne  removal  of  snags  and  other  obstructions  in  any  of  the 
waters  or  channels  where  such  removal  may  become  necessary.  The 
work  is  mostly  attended  to  by  a  snag  boat  owned  by  the  Government. 
The  estimated  cost  is  indefinite,  as  the  maintenance  of  the  channels 
and  the  necessary  supervision  over  them  require  constant  work. 

The  amount  expended  to  June  30, 1905,  was  $241,870.39. 

The  snag  boat  has  been  in  operation  during  the  entire  year,  except 
when  laid  up  temporarily  for  repairs,  and  the  rivers  and  streams  have 
been  kept  clear  of  obstructions.  The  streams  worked  on  were  the 
Skagit  and  its  tributaries,  the  Snohomish,  Snoqualmie,  Stilaguamish, 
Duwamish,  and  Nooksak  rivers,  and  Sullivans,  Swinomish,  and  Hat 
sloughs. 

All  these  streams  are  used  for  floating  logs  and  shingle  bolts  to  a 
greater  or  less  extent,  and  for  towing  log  rafts,  and  the  timber  natur- 
ally constitutes  the  main  part  of  the  commerce.  The  distance  up- 
stream to  which  boats  run  is  extremely  variable,  depending  on  the 
stage  of  water  and  tide.  Steamboat  navigation  on  the  Skagit  does 
not  extend  above  Sedro  Woolley,  a  distance  of  25  miles,  except  at 
high  stages.  On  the  Stilaguamish  boats  do  not  go  above  Florence,  6 
mues  from  the  mouth.  The  Snohomish  is  navigable  for  river  boats 
to  the  Forks,  22  miles,  and  the  lower  portions  of  its  tributaries,  the 
Snoqualmie  and  Skykomish,  are  navigable  at  high  stages.  On  the 
Duwamish  small  boats  go  as  far  as  the  junction  of  the  White  and 
Black  rivers,  about  12  miles  from  the  mouth.  Under  favorable  con- 
ditions they  can  go  several  miles  up  the  White.  In  case  of  each  river, 
the  distance  to  which  steamboat  navigation  actually  extends  is  gener- 
ally less  and  the  distance  over  which  towing  and  floating  or  logs 
extends  is  greater  than  the  distances  above  named.    None  of  these 
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streams  is  closed  in  winter  by  ice.  All  streams  are  affected  by  the 
tidal  variation  in  Puget  Sound,  which  is  large  and  extremely 
irregular. 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
large  and  rapidly  growing.  It  includes  vessels  of  about  every  type 
and  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
give  in  the  form  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  benefited  by 
work  under  this  appropriation.  Statistics  have  been  complied  only 
for  the  tributary  streams  on  which  the  snag  boat  has  mostly  worked. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  jetr. 

Tons. 

Value. 

1886 

12,876 
18,600 
85,066 
30,1£6 

fS38,406 

577,588 

l,H24,8i6 

1,498, «20 

1908 

61,784 
94.274 
92,465 

«2, 824,960 
8, 198, 458 

1,790,823 

1898 

1906 

1800. 

1804 

1801 

No  definite  information  relative  to  effect  of  the  work  on  freight 
rates  is  available,  but  the  increasing  number  of  vessels  engaged  indi- 
cates greater  competition. 

Reports  of  examinations  and  surveys  of  the  rivers  of  Puget  Sound 
are  referred  to  in  Annual  Report  of  me  Chief  of  Engineers  for  1904, 
page  692. 

By  the  act  of  March  3,  1905,  $20,000  was  appropriated  for  con- 
tinuing this  work,  including  removal  of  rocks  in  Bellingham  Harbor 
and  Roche  Harbor.  Project  for  the  application  of  this  appropria- 
tion has  been  approved  and  work  was  in  progress  at  the  close  of  the 
year. 

OENZBAI.  lUPBOTXMENT. 

July  1, 1904,  balance  unexpended |1, 437. 11 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    20, 000. 00 

21, 437. 11 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        2,  807.  50 

July  1,  1905,  balance  unexpended 18,  629. 61 

July  1,  1905,  outstanding  liabilities 391.  20 

July  1,  1905,  balance  available 18,238.41 

B)IER0B5CIKS  IN  BIVEBS  AND  HABBOBS. 

July  1,  1904,  balance  unexpended $12,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 12, 000. 00 

(See  Appendix  W  W  4.) 

6.  Harbor  at  Olympia,  Wash. — Olympia  is  situated  at  the  extreme 
southern  point  of  Puget  Sound,  at  the  head  of  Budd  Inlet.  The  upper 
end  of  this  inlet  is  shoal.  Shoal  water  extends  northward  from  the 
Fourth  Street  Bridge  for  a  distance  of  8,750  feet  to  a  depth  of  12  feet 
at  mean  lower  low  water  in  Budd  Inlet.  Originally  nothing  but 
shallow-draft  boats  could  reach  the  wharves  near  Fourth  Street 
Bridge,  and  those  only  at  high  tide. 
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The  original  and  existing  project,  adopted  by  Congress  by  act  of 
July  13,  1892,  contemplates  dredging  a  channel  250  feet  wide  and  12 
feet  deep  at  the  mean  of  the  lower  low  waters  from  the  vicinity  of  the 
Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 

Near  its  inner  end  the  channel  is  to  be  widened  to  500  feet  so  as  to 
provide  a  turning  basin  for  boats  using  it  The  estimated  cost  is 
$147,000. 

The  amount  expended  to  June  30,  1905,  was  $139,217.79,  of  which 
$338.56  was  for  maintenance. 

The  dredging  of  the  channel  and  basin  was  completed  in  accordance 
with  the  project,  under  contract.  The  maximum  draft  that  could  be 
carried  through  the  channel  and  basin  on  June  30,  1905,  at  low  water 
was  12  feet.    The  tidal  variation  is  about  20  feet. 

The  commerce  of  the  harbor  is  of  general  character,  and  is  carried 
on  by  ocean-going  sailing  vessels  engaged  in  lumber  trade  and  by  a 
variety  of  the  smaller  classes  of  boats  plying  between  the  ports  of 
Puget  Sound.  Sufficient  depth  for  seagoing  vessels  has  not  yet  been 
secured  in  the  dredged  channel  and  basing  though  vessels  of  the  deep- 
est draft  can  go  as  far  as  the  entrance  of  the  dredged  channel,  and 
sailing  vessels  carrying  lumber  now  reach  wharves  near  the  entrance 
to  the  dredged  channel  at  high  tide  and  lie  in  a  dredged  basin  while 
loading. 


Calendar  year. 

Tons. 

Value. 

11,108,286 

1,178,884 

848,708 

951,485 

CUendaryear. 

Tons. 

Value. 

uts               

SB,  886 
42,eM 
86,468 
4t,5IW 

190BO 

18tB            

1908 

40,888 
W,16e 

8(1,686 

1100                         „ 

1904 

866,460 

1901       

*  Not  obtainable. 

No  definite  information  as  to  the  effect  on  freight  rates  of  the  work 
done  is  available.  . 

Description  and  map  are  published  in  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  pages  4481  to  4483. 

Reports  on  examination  and  survey  of  Olsrmpia  Harbor  are  re- 
ferred to  in  Annual  Export  of  the  Chief  of  Engineers  for  1904,  page 
694. 

The  full  amount  for  this  improvement  as  heretofore  authorized  by 
Congrc     '  -.s  been  appropriated. 

Jnly  1,  1904,  balance  unexpended 18, 120.  77 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 338. 56 

July  1,  1905,  balance  unexpended 7, 782. 21 

July  1,  1905,  outstanding  liabilities 360.00 

July  1,  1905,  balance  available 7,422.21 

(See  Appendix  W  W  5.) 

6.  Tacoma  Harbor,  Washington. — At  the  southern  end  of  the  har- 
bor are  extensive  tide  flats  which  are  bare  at  low  water.  Outside  of 
these  tide  flats  the  depth  increases  very  rapidly  up  to  depths  of  200 
feet  or  more,  reaching  depths  as  great  as  600  feet  at  the  mouth  of  the 
bay,  about  3  miles  distant  from  the  low-water  line  at  its  southern  end. 
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The  principal  water  front  of  Tacoma  is  along  the  southwestern  shore 
of  the  bay.  Harbor  lines  have  been  established  around  the  south  end 
of  the  bay  and  along  its  western  side.  In  order  to  facilitate  com- 
merce several  waterways  extending  into  the  flats  or  tide  lands  have 
been  laid  out  One  of  these  is  known  as  the  City  or  West  waterway. 
The  harbor  of  Tacoma  may  be  considered  to  embrace  all  of  Com- 
mencement Bay,  including  the  waterwtn's  mentioned. 

The  original  and  existing  project  for  improvement  of  the  City 
waterway,  approved  by  Congress  by  the  act  of  June  13,  1902,  con- 
templates dredging  in  the  City  waterway  from  deep  water  in  Com- 
mencement Bay  to  Eleventh  street  to  a  depth  of  25  feet,  from  Elev- 
enth street  to  Fourteenth  street  to  a  depth  of  18  feet,  and  from  Four- 
teenth street  to  the  south  end  of  waterway  to  a  depth  of  15  feet  at 
extreme  low  water.  The  dredging  was  done  under  a  continuing 
contract. 

The  amount  expended  to  June  30,  1905,  was  $149,846.21,  none  of 
which  was  for  maintenance. 

About  1,155,608  cubic  yards  of  material  was  taken  out  during  the 
year  and  deposited  on  lands  adjacent,  the  land  filling  being  under 
arrangement  between  the  contractor  and  owners  of  same,  as  per- 
mitted by  the  contract.  The  City  waterway  channel  was  completed 
according  to  the  project  and  the  prescribed  depths  could  therefore 
be  carried  for  the  whole  length  and  width  of  the  waterway  on  June 
30, 1905.    The  contract  was  completed  April  15, 1905. 

The  extreme  tidal  variation  is  some  18  feet. 

The  act  of  March  3, 1905,  provided  as  follows : 

Improving  Taooma  Harbor,  Washington :  For  Improvement  of  th<»  Pnyallnp 
waterway  by  dredging  a  channel  five  hundred  feet  In  width  and  three  thousand 
six  hundred  and  fifty  feet  in  length  from  Its  northern  end,  and  to  a  depth  of 
twenty-eight  feet  at  extreme  low  water,  In  accordance  with  the  report  sub- 
mitted in  House  Document  Numbered  Five  hundred  and  twenty,  Fifty-eighth 
Congress,  second  session,  forty  thousand  dollars :  Provided,  That  a  contract  or 
contracts  may  be  entered  into  by  the  Secretary  of  War  for  such  materials  and 
work  as  may  be  necessjiry  to  complete  said  project,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
two  himdred  thousand  dollars,  exclusive  of  the  amounts  herein  appropriated: 
Provided  further.  That  the  United  States  shall  be  under  no  expense  for  the  con- 
struction of  bull^heads,  groins,  or  filling ;  and  before  any  portion  of  this  appro- 
priation shall  be  expended,  or  any  contract  let  for  this  Improvement,  suitable 
provision  shall  be  made,  to  be  approved  by  the  Secretary  of  War,  that  in  the 
prosecution  and  completion  of  the  worli  of  dredging  said  channel  the  cost  and 
charges  for  the  construction  of  necessary  bulkheads  and  groins,  or  for  necessary 
filling,  win  be  furnished  upon  the  demand  of  the  United  States  en^eer  in 
charge,  and  the  design  and  location  of  said  bulkheads  and  groins  shall  be  sub- 
ject to  bis  supervision ;  and  all  necessary  filling  shall  be  made  In  accordance 
with  the  plans  and  specifications  furnished  by  said  engineer:  And  provided 
further.  That  no  expenditure  shall  be  made  under  this  appropriation  unless 
provision  satisfactory  to  the  Secretary  of  War  is  made  for  the  permanent  main- 
tenance of  said  project,  when  completed,  without  expense  to  the  United  States. 

The  project  for  the  improvement  of  the  Puyallup  waterway  in  ac- 
cordance with  the  above  contemplates  dredging  a  channel  500  feet 
wide  and  3,650  feet  long  from  its  northern  end,  and  to  a  depth  of  28 
feet  at  extreme  low  water,  the  estimated  cost  being  $240,000.  This 
was  approved  on  May  10,  1905,  and  at  the  close  of  the  year  negotia- 
tions were  in  progress  between  the  local  authorities  and  owners  of 
property  adjacent  to  the  channel  to  secure  compliance  with  the  terms 
of  the  act. 

The  commerce  to  be  benefited  by  this  improvement  is  of  a  large  and 
extremely  varied  character,  including  that  carried  on  by  sound  and 
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river  types  of  boats,  as  well  as  that  of  the  largest  steam  and  sailing 
vessels.  A  very  important  item  is  the  export  of  grain,  in  which  the 
port  of  Tacoma  exceeds  all  other  ports  on  I^uget  Sound. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

1908 

1.T1S,085 
l,681,0r4. 

|li8,lS3,846 

19M                           

53,  Tat,  778 

No  definite  information  is  available  as  to  the  effect  of  the  improve- 
ment on  freight  rates. 

Report  of  a  survey  of  "  mouth  of  Puyallup  River,  Washington," 
is  published  in  Annual  Report  of  the  Chief  of  Engineers,  1898,  pages 
3098-3102. 

Description  of  proposed  work  is  published  in  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  pages  3593-3602. 

Report  on  examination  and  survey  is  published  in  House  Document 
No.  76,  Fifty-sixth  Congress,  second  session. 

Report  of  examination  and  survey  of  the  Puyallup  and  other  water- 
ways is  referred  to  in  the  report  of  the  Chief  of  Engineers  for  1904, 
page  695. 

July  1,  1904,  balance  unexpended - $114,423.34 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    40, 000. 00 

154, 423.  34 
June  30,  1905,  amount  expended  during  fifscal  year,  for  works  of  im- 
ment  89,269. 55 


July  1,  1905,  balance  unexpended 65, 153. 79 

July  1,  1905,  outstanding  liabilities 185.65 

July  1,  1905,  balance  available 64. 968. 14 


Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  W  W  6.) 

7.  Waterway  connecting  Puget  Sound  with  lakes  Union  and  Wash- 
ington, Washington. — Lakes  Union  and  Washington  are  bodies  of 
fresh  water  near  Puget  Sound,  in  the  immediate  vicinity  of  the  city  of 
Seattle.  Lake  Union  is  entirely  within  the  city  limits.  The  pro- 
posed improvement  originally  contemplated  a  ship  canal  connecting 
both  lakes  with  the  Sound.  There  is  no  navigable  connection  at 
present. 

The  river  and  harbor  act  of  September  19,  1890,  contained  an  item 
directing  the  appointment  of  a  Board  of  three  officers  of  the  Corps  of 
Engineers  to  select  and  survey  the  most  feasible  location  and  to  esti- 
mate the  expense  of  constructing  the  canal,  and  the  sum  of  $10,000 
was  appropriated  for  the  necessary  expenses. 

Sul^equently  a  detailed  survey  and  location  of  the  proposed  canal 
were  made  in  compliance  with  a  clause  in  the  sundry  civil  act  of 
March  2, 1895. 
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The  western  end  of  the  canal  through  Salmon  or  Shilshole  Bay, 
instead  of  through  Smiths  Cove,  as  once  proposed,  and  a  modification 
of  the  location  of  the  lower  lock  were  recommended  by  a  Board  of 
Engineer  officers  and  approved  by  the  Secretary  of  War  August  14, 
1898. 

At  this  stage  the  project  for  the  work  as  adopted  by  Congress  was 
imderstood  to  contemplate  the  construction  of  a  ship  canal  from  the 
waters  of  Puget  Sound  through  Salmon  Bay  to  Lake  Union,  and 
thence  to  Lake  Washington,  to  include  dredging  through  the  flats 
immediately  outside  of  Salmon  Bay  to  a  lock  in  the  lower- end  of 
Salmon  or  Shilshole  Bay,  the  construction  of  this  lock,  dredging 
inside  of  the  lock  through  Salmon  Bay,  the  digging  of  a  canal  nt)m 
the  upper  end  of  Salmon  Bay  to  Lake  Union,  dredging  to  the  eastern 
end  of  Lake  Union,  and  the  construction  of  a  canal  and  lock  between 
lakes  Union  and  Washington.  The  canal  section  and  the  lock  dimen- 
sions were  to  be  such  as  would  accommodate  the  largest  merchant 
vessels  and  ships  of  war. 

The  act  of  Juiie  13,  1902,  provided  for  a  dredged  channel  10  feet 
deep  at  low  water  extending  to  the  wharves  at  Ballard,  and  directed 
the  appointment  of  a  Board  of  Engineer  officers  to  reexamine  the 
whole  question  of  a  ship  canal  connecting  with  Lake  Washington  by 
various  routes,  including  proposals  from  a  private  company  to  con- 
struct such  canal,  and  stipulated  that  nothing  in  said  act  ^ould  be 
construed  as  adopting  any  project  for  construction  of  the  waterway. 

A  channel  50  leet  wide  on  the  bottom  and  16  feet  deep  below  low 
water  was  cut  from  deep  water  in  Puget  Sound  along  the  axis  of  the 
proposed  canal  for  a  distance  of  6,000  feet.  It  was  then  extended 
rrom  this  point  to  the  wharves  at  Ballard,  with  a  depth  of  10  feet  at 
low  water  and  a  turning  basin  at  the  inner  end,  a  total  length  of 
dredged  channel  of  10,200  feet. 

A  cut  10  feet  wide  on  the  bottom  and  10  feet  above  the  bottom  of 
the  proposed  canal  was  excavated  between  the  head  of  Salmon  Bay 
and  Lake  Union.  The  total  length  of  this  cut  is  4,500  feet,  but  it  is 
not  deep  enough  for  navigation.  It  takes  the  drainage  from  Lake 
Union  and  part  of  that  of  Lake  Washington. 

Amount  expended  to  June  30,  1905,  $321,457.64.  Of  this  amount 
$6,313.15  was  expended  in  maintenance  and  $6,000  was  expended  on 
improvement  of  drainage  of  Lake  Washington,  under  authority  of 
the  Chief  of  En^neers  of  December  28, 1903. 

The  Lake  Union  outlet  gates  and  the  small  canal  and  gates  at  the 
Portage  were  repaired.  The  latter  were  enlarged  and  three  large 
siphons  were  installed  to  increase  the  outflow  capacity. 

Descriptions  of  the  work,  etc.,  are  published  in  Annual  Reports  of 
the  Chief  of  Engineers  for  1892,  pages  2762  et  seq.,  and  for  1896,  page 
3356  et  seq.  Estimate  of  approximate  cost,  $6,331,672,  with  map 
showing  main  features  of  canal,  is  published  in  House  Document  No. 
335,  Fiftv-seventh  Congress,  first  session,  and  in  the  Annual  Report 
for  190-2,'at  page  2419. 

The  report  of  the  last  Board  of  Engineers  is  published  in  Senate 
Document  No.  127,  Fifty-seventh  Congress,  second  session,  and  is 
printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1903,  page 
2340  et  seq. 

Reports  of  examinations  and  surveys  are  referred  to  in  the  Report 
of  the  Chief  of  Engineers  for  1904,  page  696. 
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The  act  of  March  3, 1906,  provides  as  follows : 

Improving  the  waterway  connecting  Puget  Sound  with  Lakes  Union  and 
Washington,  Washington :  Ck>ntinuing  improyement,  one  hundred  and  twenty-five 
thousand  dollars:  Provided,  That  this  appropriation,  together  with  the  unex- 
pended balance  to  the  credit  of  said  Improvement,'  shall  be  expended  In  securing 
by  dredging  a  deeper  and  wider  low-water  channel  from  Shilshole  Bay  through 
Salmon  Bay  to  the  wharves  at  Ballard.  Nothing  herein  shall  be  construed  as 
the  adoption  of  any  project  for  the  construction  of  the  waterway  connecting 
Puget  Sound  with  Lakes  Union  and  Washington. 

Project  for  the  application  of  the  above  appropriation  was  ap- 
proved June  20,  1905. 

The  present  commerce  benefited  by  the  improvement  of  the  channel 
to  Ballard  is  the  towing  of  logs  to  the  mills  at  Ballard  and  the  export 
of  lumber  and  shingles  from  that  place.  Logs  are  brought  in  in  rafts 
and  lumber  is  loaded  on  sailing  vessels  and  scows  at  the  mills  and 
then  towed  to  the  open  Sound. 

The  maximum  draft  that  could  be  carried  to  the  city  wharf,  Bal- 
lard Harbor,  June  30, 1905,  was  10  feet  at  low  water.  The  maximum 
tidal  variation  is  about  17  feet. 


Exports  and  tmport». 


Calendar  year. 

Tods. 

Valne. 

Calendar  year. 

Tons. 

Valne. 

1901 

110,  S«6 
428,073 

tS,0QB,ll8O 
2, 4.%,  401 

1S08        

Ee4,sao 

684,019 

$2,219,000 
2,(80,786 

IMS 

1004 

NoTB. — ^Tbe  above  includes  only  the  present  commerce  of  Ballard  and  Salmon  Bay,  LAk« 
Union,  and  Lake  Washington. 

The  loading  of  vessels  with  lumber  has  been  largely  facilitated  by 
the  work  done  in  Ballard  Harbor.  Formerly  the  lumber  was  taken 
out  by  means  of  lighters  to  the  vessels  anchored  in  the  Soun^.  Now 
all  but  the  largest  vessels  are  brought  to  the  mills  to  receive  their 
loads. 

July  1,  1904,  balance  unexpended |23, 511. 51 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  125, 000. 00 

148, 511. 51 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 9,969. 15 

July  1,  1905,  balance  unexpended 138, 542. 36 

July  1,  1905,  outstanding  liabilities 265.50 

July  1,  1905,  balance  available 138,276.86 

(See  Appendix  W  W  7.) 

8.  Everett  Harbor^  Washington. — At  this  harbor  the  southern  part 
of  the  water  front  has  ample  depth  and  is  accessible  for  vessels  of  the 
deepest  draft.  The  northern  portion  was  inaccessible  on  account  of 
the  delta  formation  or  tide  flats  off  the  mouth  of  the  Snohomish  River 
and  the  whole  water  front  was  exposed  to  westerly  storms. 

The  original  project  was  as  follows : 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  River  mouui  to 
deep  fresh  water  in  the  Snohomish  River,  this  channel  being  designed 
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to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for 
navigation  about  the  peninsula  and  into  the  deep  water  of  the  river 
bounding  the  peninsula  on  the  east;  and  third,  to  protect  and  main- 
tain this  harbor  and  channel  across  the  tide  flats  by  a  bulkhead 
interposed  between  them  and  the  open  waters  of  the  Sound,  the  bulk- 
head to  act  as  a  retaining  wall  for  the  material  dredged  from  the 
harbor. 

By  authority  of  joint  resolution  of  Congress  approved  April  23, 
1902,  the  work  in  Old  River  was  discontinued,  the  project  for  a  fresh- 
water basin  was  abandoned,  and  the  further  expenditure  of  the  funds 
has  been  for  deepening  and  widening  the  harbor  basin  and  channel 
through  the  tide  flats  and  repairing  the  bulkheads. 

The  estimated  cost  of  the  improvements  was  $422,000,  all  of  which 
has  been  appropriated. 

The  amount  expended  on  the  project  to  June  30,  1905,  was 
$413,581.18. 

A  dike  for  the  purpose  of  retaining  the  dredged  material  has  been 
built  from  the  lower  end  of  Smiths  Island  along  the  established  bulk- 
head line  for  a  distance  of  19,336  feet.  At  the  southern  end  of  this 
work  an  outside  bulkhead  200  feet  from  the  other  has  been  built  for 
a  distance  of  2,600  feet.  These  dikes  have  been  repaired,  raised,  and 
strengthened.  The  channel  leading  north  from  the  basin  had  been 
partly  dredged  for  a  distance  of  11,600  feet  downstream  before  this 
part  of  the  work  was  discontinued  under  the  resolution  of  Congress 
above  referred  to. 

The  harbor  basin  has  been  dredged  for  a  length  of  5,500  feet  and 
for  a  width  of  400  feet  and  depth  of  26  feet  at  mean  lower  low  water. 

No  work  was  in  progress  during  the  year. 

The  maximum  draft  that  could  be  carried  through  the  dredged 
area  June  30,  1905,  at  low  water,  was  26  feet.  The  tidal  variation  is 
approximately  15  feet. 

The  river  and  harbor  act  of  March  3,  1905,  provides  for  survey  of 
Everett  Harbor  with  a  view  to  the  extension  of  the  dike  and  of  the 
dredged  area. 

The  harbor  of  Everett  is  freely  accessible  to  vessels  of  deepest 
draft  up  to  the  entrance  to  the  dredged  harbor  basin.  The  water 
traffic  is  varied  in  character  and  is  carried  on  by  seagoing  vessels  and 
the  various  types  of  sound  and  river  boats.  Lumber  products,  paper, 
and  flour  are  the  principal  items  of  the  export  trade. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

IfltB 

£5,400 
42,713 
55,094 
71,881 

12,546,064 
1.477,180 
1.880,561 
8,712,280 

1902 

85,263 
79,394 
163,847 

(4,024,584 
2,610,417 

1899 

1908      

1900 

1901 

8,842,215 

1901 

The  effect  of  the  completed  dike  as  a  breakwater  and  protection  for 
the  wharves  and  mills  abreast  of  it  has  been  very  beneficial,  but  the 
channel  and  harbor  basin  dredged  have  not  yet  beien  utilized  for  com- 
mercial purposes. 
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Description  of  the  work  and  maps  are  published  in  Annual  Rspoii. 
of  the  Chief  of  Engineers  for  1895,  pages  3430  to  3435,  and  for  1901, 
pages  3587  to  3589. 

Reports  on  examinations,  surveys,  etc.,  are  referred  to  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  698. 

.July  1,  1904,  balance  unexpended $9,372.22 

.lune  Sio,  1905,  amount  expended  during  fiscal  jear,  for  maintenance 
of  improvement  ■ 953. -K) 

.fuly  1.  1905,  balance  imexpeuded 8.4iaS2 

July  1,  1905,  outstanding  liabilities 3.  .W 

July  1,  1905,  balauce  available 8,  41.">.  52 

(See  Appendix  W  W  8.) 

9.  Snohomish  River,  Washington,  at  Stretch*  rvjjle. — ^This  is  a  new 
work.  The  first  appropriation  was  made  by  the  river  and  harbor  act 
of  March  3, 1905,  which  provides  as  follows : 

Suobomlsh  River  at  Stretcbs  riffle,  Washington:  Completing  improvement  in 
accordance  witli  the  approved  project  contained  In  House  Document  Numberetl 
One  hundred  and  slx^-three.  Fifty-eighth  Congress,  second  session,  six  thou- 
sand five  hundred  dollars. 

In  its  original  -condition  the  Snohomish  River  at  Stretchs  riffle  is 
impassable  at  low  water,  caused  by  deposits  of  coarse  gravel  and  small 
bowlders. 

The  project  adopted  by  the  act  contemplates  construction  of  a 
single-pile  brush  and  stone  dike  intended  to  rectify  the  channel  at 
Stretchs  riffle  and  maintain  a  navigable  depth  of  4  to  5  feet  at  low 
stages. 

The  estimated  cost  is  $6,500. 

No  expenditures  have  been  made  on  this  work. 

The  commerce  to  be  benefited  by  the  proposed  improvement  is  prin- 
cipally that  represented  by  logging  interests,  and  the  improvement 
will  also  provide  an  outlet  for  farmers  and  fruit  raisers  along  the 
Snohomish  River. 

Project  for  the  application  of  the  amount  appropriated  has  been 
approved,  and  work  will  start  as  soon  as  the  stage  of  the  water 
permits. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    |6, 500. 00 
July  1,  1905,  balance  unexijended 6,500.00 

(See  Appendix  W  W  9.) 

10.  Swinomish  Slotigk,  Washington. — This  slough  affords  an  in- 
land sheltered  passage  for  small  vessels  from  Puget  Sound  proper 
northward  to  Bellingham  Bay  and  the  Gulf  of  Georgia,  and  it  is  the 
only  means  of  communication  to  the  town  of  Laconner,  located  on  the 
slough.  The  total  distance  by  way  of  the  slough  from  good  water  in 
Skagit  Bay  to  navigable  depths  in  Padilla  Bay  is  about  11  miles. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and 
marshes.  At  the  southern  end  the  best  channel  to  deep  water  in 
Saratoga  Passage  cros.ses  extensive  flats,  which  are  almost  Dare  at  low 
water. 

The  original  and  present  project,  adopted  bv  Congress  by  act  of 
July  13,  1892,  contemplates  dredging  a  channel  4  feet  deep  and  100 
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feet  wide  from  deep  water  in  Saratoga  Passage  across  Ska^t  flati 
through  the  shoals  of  the  slough  proper  and  across  the  flats  of  Padilli 
Bay  to  deep  water,  and  to  build  dikes  in  Skagit  and  Padilla  bays  ti 
direct  the  tidal  currents  through  the  dredged  channels. 

The  original  estimated  cost  was  $122,000,  which  proved  insufficient 

The  total  appropriation  to  date  is  $130,000. 

The  amount  expended  to  June  30,  1905,  was  $124,314.55,  of  whidi 
$25,548  was  for  maintenance. 

The  dike  work  completed  to  date  is  all  between  Laconner  and  deep 
water  in  Saratoga  Passage,  as  follows:  Single  rows  of  piles  to  catcli 
drift  between  Goat  and  Ika  islands,  4,000  feet;  wattled  pile  dike, 
3,000  feet ;  pile,  brush,  and  stone  dike,  7,200  feet. 

A  considerable  portion  of  this  has  been  rebuilt  and  repaired.     A 
channel  of  the  depth  and  width  contemplated  by  the  project  has  been 
dredged  from  deep  water  at  the  southera  end  northward  to  about  the 
middle  point  of  tne  slough.    The  work  of  repairs  to  the  dikes  has 
been  continued  during  the  year.     Depositing  rock  in  the  dike  was 
continued  until  January  14,  1905,  when  work  was  suspended  on  ac- 
count of  exhaustion  of  funds.    Work  was  again  resumed  after  the 
new  appropriation  became  available;  12,983.75  cubic  yards  of  rock 
was  placed  during  the  yeair  in  the  inner  and  outer  dikes.    The  former 
was  completed.    Some  local  shoaling  has  occurred,  and  not  over  2 
feet  can  be  carried  through  to  Laconner  from  Saratoga  Passage  at 
low  water. 

The  average  tidal  variation  is  about  8  feet. 
Exportt  and  imports. 


Calendar  year. 


Tons. 


Value. 


Calendar  year. 


Tons. 


Value. 


1898 1  19,825 

18B9 78,688 

lOnO 74,516 

1901 188,747 


1882,846 
2. 088,454 
1,611,480 
2,991,880 


190B 4S,914 

1908 '      61,899 

1904 '      68,882 


(1,472,847 
1. 411,197 
1,639,091 


The  work  has  not  yet  progressed  sufficiently  to  have  any  effect  in 
lowering  freight  rates,  so  far  as  known,  but  the  difficulties  of  navi- 
gating the  slough  in  places  have  been  reduced. 

A  greater  depth  than  called  for  by  the  project,  4  feet  at  low  water, 
is  now  desirable  to  meet  the  requirements  of  commerce. 

A  report  on  examination  and  survey  of  Swinomish  Slough,  upon 
which  the  plan  of  improvement  is  based,  is  referred  to  in  Annual 
Eeport  of  the  Chief  or  Engineers  for  1904,  page  699. 

A  map  showing  parts  of  the  improvement  is  published  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1900,  opposite  page  4488. 

July  1,  1904,  balance  unexpended |10,96a91 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

24,969.91 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 19,2Si4() 

July  1,  1905,  balance  unexpended 5,685. 4ii 

July  1, 1905.  outstanding  liabilities 1,266.(« 

July  1,  1905,  balance  available 4,419.40 

Amount  (estimated)  required  for  completion  of  existing  project 17,000(10 

(See  Appendix  W  W  10.) 
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11.  New  Whatcom  Harbor,  Washington. — The  local  name  of  the 
town  at  this  place  is  now  Bellingham. 

The  mud  flats  in  the  harbor  extend  from  the  shore  line  to  the  12- 
foot  curve,  a  distance  of  3,400  feet. 

Asystem  of  harbor  lines  for  this  harbor,  approved  by  the  Secretary 
of  War  under  date  of  June  3,  1892,  provides  for  three  waterways 
leading  from  deep  water  to  the  meander  line. 

The  original  and  existing  project,  adopted  by  Congress  by  the  act 
of  June  13,  1902,  contemplates  dredging  the  Whatcom  Creek  water- 
way to  a  depth  of  12  feet  at  mean  lower  low  water  and  200  feet  wide 
from  deep  water  as  far  as  the  railroad  bridge  and  to  its  full  width 
inside  this  bridge.    The  estimated  cost  is  $80,000. 

The  amount  expended  to  June  30,  1905,  was  $24,049.99,  of  which 
$733.32  was  for  maintenance. 

A  channel  50  feet  wide  and  12  feet  deep  at  low  water,  with  turn- 
ing basin  at  inner  end,  has  been  dredged  under  contract.  The  chan- 
nel extends  the  full  length  of  the  waterway,  and  the  basin  at  the 
inner  end  has  full  width  of  the  waterway,  330  feet,  and  is  383  feet 
long. 

Iso  work  was  done  during  this  year,  except  general  care  of  the 
improvement. 

By  the  river  and  harbor  act  of  March  3,  1905,  $35,000  was  appro- 
priated for  continuing  the  work. 

Project  for  application  of  the  appropriation  was  approved,  the 
work  was  advertised,  and  the  lowest  bid  was  accepted  before  the  close 
of  the  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1905,  at  low 
water  over  the  full  length  of  channel  and  turning  basin  was  12  feet. 
The  range  of  the  tide  is  about  12  feet. 

Exports  and  imports. 


Calendar  year.  Tons.        Value, 


UKB 87,118      |8,8t2,789 

IVB..,. 101,(189        1,885,486 

MM 28S,(m        4,fflB,180 


The  work  has  not  yet  produced  any  material  eflFect  on  freight  rates 
so  far  as  known. 

The  commerce  of  this  port  is  of  a  general  nature,  consisting  largely 
of  lumber,  shingles,  and  fish.  Vessels  of  the  deepest  draft  can  go  as 
far  as  the  entrance  of  the  proposed  dredged  channel. 

Description  of  proposed  work  is  publi^ed  in  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  pages  3478  to  3481. 
'   Reports  on  examination  and  survey  are  referred  to  in  Annual  Re- 
port of  the  Chief  of  Engineers  for  1904,  page  701. 
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July  1,  1904,  balance  unexpended $1,683.33 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.    36, 000. 00 

36,683.33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 733. 32 

July  1,  1905,  balance  unexpended ._.    35,950.01 

July  1,  1905,  outstanding  liabilities 144. 8!» 

July  1,  1905,  balance  available 35,8(K>.  12 

Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

(See  Appendix  W  W  11.) 

1^.  Okanogan  and  Pend  Oreille  rivers,  Washington. — (a)  Okano- 
gan River. — -This  river  rises  in  Canadian  territory,  flows  in  a  south- 
erly direction,  and  empties  into  the  Columbia.  The  lower  portion, 
for  a  distance  of  87  miles,  lies  in  the  northeastern  part  of  Washing- 
ton. The  lower  portion  has  suflScient  depth  and  width  for  light- 
draft  steamboat  navigation  throughout  a  good  portion  of  the  year, 
but  it  is  obstructed  in  places  by  shoals  and  rocks,  which  interfere 
with  navigation  during  low  water. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  rock  removal,  the  construction  of  wing 
dams,  and  snagging.  By  act  of  June  13,  1902,  this  work  and  that  of 
the  Pend  Oreille  were  consolidated. 

The  estimated  cost  was  $30,000  for  the  Okanogan.  The  amount 
expended  to  June  30,  1905,  was  $29,211.08,  of  which  $1,638.29  was 
for  maintenance. 

Work  of  removing  rocks  and  bowlders,  wing-dam  construction,  and 
placing  posts  to  assist  vessels  in  hauling  over  rapids  has  been  done  at 
various  points  over  about  40  miles  of  the  lower  portion  of  the  river. 

Cables  to  assist  vessels  in  passing  the  rapids  were  placed  at  seven 
places  on  the  Okanogan  River. 

The  commerce  of  the  river  is  carried  on  in  small  river  steamers 
and  consists  of  general  traffic. 

EwportB  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1898 

1,793 

$151,416 
(«) 

1808 

1,571 
6,817 
1,636 

t11»,a85 

1800    

1808 

tSS.Tllft 

1801 

18M 

£52,  U4 

•  Not  obtainable. 

The  freight  rates  on  this  river  are  believed  to  have  been  materially 
reduced  since  the  work  started,  but  no  definite  information  is  avail* 
able. 

De.scriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  page  3121. 

Report  on  examination  of  Okanogan  River  is  published  in  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  page  3475;  report  of 
survey  is  referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  page  702. 

(&)  Pend  Oreille  River. — This  river  forms  the  outlet  of  Pend 
Oreille  Lake,  in  the  northern  part  of  Idaho. 
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Th«  obfitructions  to  navigation  consist  of  rocks  and  shoals  in  Box 
Canvon  and  in  the  section  fetvreen  this  canyon  and  Albany  Falls. 

Tne  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  the  improvement  of  Box  Canyon  by  the 
removal  of  submerged  rocks,  the  olowing  off  of  projecting  rocky 
points,  and  the  removal  of  submerged  rocks  between  Box  Canyon  and 
Albany  Falls. 

The  estimated  cost  was  $30,000.  The  amount  expended  to  June 
30, 1905,  was  $17,109.19,  $358.02  of  which  was  for  mamtenance. 

No  construction  work  was  done  during  the  year. 

The  river  is  navigable  throughout  the  year  from  Newport  down  to 
Box  Canyon,  a  distance  of  54  miles,  except  occasional  interruption 
from  ice.     A  channel  depth  of  about  4  feet  can  be  depended  on. 

The  commerce  consists  of  towing  logs  and  general  traffic  carried  on 
by  a  number  of  small  vessels.  Heavy  freight  is  carried  mainly  on 
barges  in  tow. 

Exporti  and  importt. 


Calendar  year. 

Tons. 

Valne. 

Calendar  year. 

ToDB. 

Valne. 

180B 

2,617 

*l£a.  cn 

190B 

18,868 
ff.lOO 
a»,»74 

I50o,an 

1900 

1,981       9T,ia> 
13,917      184.880 

VSUi 

7IS8,000 

1801 

1«M 

868,463 

No  effect  on  freight  rates  directly  attributable  to  the  improvement 
has  been  reported. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  3124. 

Beport  of  survey  of  the  river  is  referred  to  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  page  702. 

By  the  act  oi  March  3,  1905,  $15,000  was  appropriated  for  main- 
tenance of  the  Okanogan  River  and  for  continuing  improvement  and 
maintenance  of  the  Pend  Oreille  River. 

July  1,  1904,  balance  unexpended a|3, 176. 04 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3. 1905.     15, 000. 00 


18, 176. 04 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 1, 996. 31 


July  1,  1905,  balance  unexpended 16, 179.  73 

July  1,  1905,  outstanding  liabilities 348.93 

July  1,  1905,  balance  available 15,830.80 


Amount  (estimated)  required  for  completion  of  existing  project >2. 500. 00 

(See  Appendix  W  W  12.) 

13.  Inspection  of  fish  traps,  etc.,  Puget  Sound,  Washington. — ^The 
fishing  industry  on  Puget  Sound  has  rapidly  developed  during  the 
past  rew  years,  and  it  has  now  reached  very  large  proportions.  Until 
two  years  ago  the  fish  traps  were  placed  with  little  or  no  regard  to 
the  established  aids  to  navigation  or  to  the  laws  relative  to  structures 

e  Increase  over  last  year  by  $2  disallowed  and  deposited  daring  the  year  on 
account  of  Pend  Oreille  River, 
fr  For  Pend  Oreille  River. 
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in  navigable  waters,  but  during  the  vear  1904  the  fishing  companies 
were  brought  to  the  adoption  of  a  different  policy.  Under  date  of 
February  13, 1904,  an  allotment  was  made  from  the  appropriation  for 
"  Examinations,  surveys,  and  contingencies  of  rivers  and  harbors  " 
for  inspecting  the  locations  of  fish  traps  in  the  navigable  waters  of 
Puget  Sound.  Additional  allotments  for  inspections,  etc..  were  madt- 
as  follows:  August  4,  1904,  $2,000;  December  15,  1904,  $2,000;  April 
7,  1906,  $5,000.  Under  these  allotments  a  tug  was  hired  for  the  in- 
spection of  fish  traps  from  time  to  time,  as  necessary.  A  tug  was  so 
engaged  for  seven  and  one-half  months  during  the  year. 

As  a  general  rule  all  the  fish-trap  owners  and  fishing  companies  now 
readily  conform  to  the  requirements  that  have  l)een  imposed  for  the 
safety"  of  navigation,  and  the  Federal  supervision  of  the  traps  in  the 
interests  of  navigation  is  recognized  locally  as  most  necessary  and 
beneficial  to  the  public  interests. 

The  amount  expended  to  June  30, 1905,  was  $8,990. 

(See  Appendix  WW  13.) 

14.  Removing  ttunken  rcssels  01'  craft  obatrurtvig  or  endangering 
navigation. — An  allotment  of  $3,000  was  made  on  February  24,  1905, 
from  the  indefinite  appropriation  made  by  section  20  of  the  river  and 
harbor  act  of  March  3,  1899,  for  the  removal  of  the  wreck  of 
schooner  Challenger  from  Willapa  Harbor.  An  emergency  contract 
was  made,  after  inviting  bids  in  the  usual  way. 

The  contractor  had  not  succeeded  in  removing  the  wreck  at  the 
close  of  the  year. 

The  amount  expended  during  the  year  was  $652.94. 

(See  Appendix  W  W  14.) 

HAWAIIAN    ISLANDS. 
IMPROVEMENT  OF  HARBORS  IN  THE  HAWAIIAN  ISLANDS. 

This  district  was  in  the  charge  of  First  Lieut.  J.  R.  Slattery,  Corps 
of  Engineers.  Division  engineer.  Col.  W.  H.  Heuer,  Corps  of  Engi- 
neers. 

i.  Pearl  Harbor. — [This  work  was  in  the  charge  of  Col.  W.  H. 
Heuer,  Corps  of  Engineers,  until  April  14,  1905.1  This  harbor  is 
8  miles  west  of  Honolulu.  Before  improvement  there  was  a  bar  at 
its  entrance  with  a  low-water  depth  of  10  feet  on  its  crest  and  a 
coral  reef  on  either  side.  A  full  description  of  the  harbor  is  found 
in  Senate  Executive  Document  No.  42,  Fifty-third  Congress,  second 
session.  The  project  for  improvement  contemplated  dredging  a 
channel  200  feet  wide  and  30  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $100,000.  Congress  approved  this  project  bv  ap- 
propriating $100,000  in  the  act  of  March  3,  1899. 

Contract  was  made  in  1901  for  doing  the  work  required.  Dredg- 
ing was  begun  in  March,  1902,  and  completed  in  August,  1903,  which 
resulted  in  a  channel  200  feet  wide  ana  fully  30  feet  (and  generally 
31  feet)  in  depth  at  low  water  entirely  across  the  bar  from  deep 
water  in  the  ocean  to  deep  water  in  the  harbor,  at  an  expenditure  of 
$99,323.62.    The  channel  has  maintained  itself. 

As  yet  there  is  no  commercial  activity  in  the  harbor.  Inside  the 
bar  the  channel  is  so  crooked  and  the  turns  so  sharp  that  it  is  not 
safe  for  the  navigation  of  large  vessels.    No  estimate  for  remedying 
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this  defect  has  yet  been  authorized  by  Congress.    The  mean  raAge  of 
tides  at  the  entrance  is  alx>ut  14  inches. 

The  work,  so  far  as  authorized  and  appropriated  for,  has  been  com- 
pleted in  accordance  with  the  project.  The  head  of  navigation  is 
at  the  head  of  each  loch  forming  the  harbor.  No  further  funds  under 
the  existing  project  are  required. 

July  1,  1904,  balance  unexpended $676.38 

July  1,  1905,  balam-e  unexpended 676.38 

(See  Appendix  XXI.) 

S.  Honolulu  Harbor,  Hawaii. — This  harbor  is  situated  on  the 
south  coast  of  the  island  of  Oahu.  It  is  formed  by  a  coral  reef, 
a  narrow  channel  through  the  reef  affording  access  to  the  harbor. 
The  entrance  channel  and  harbor  proper  were  dredged  from  time  to 
time  by  the  monarchical,  republican,  and  Territorial  governments  of 
Hawaii  prior  to  July  1,  1904.  On  this  date  there  existed  an  entrance 
channel  naving  a  depth  of  about  35  feet  and  a  minimum  width  of 
about  200  feet  at  mean  low  water.  The  harbor  proper  (that  portion 
commencing  at  the  light-house  and  extending  to  tne  mouth  of  the 
Nuuanu  Kiver)  had  a  general  width  of  800  feet.  The  water  for 
about  200  feet  immediately  along  the  wharves  had  a  depth  of  from  30 
to  32  feet.  Elsewhere  there  was  only  about  27  feei  at  low  water. 
The  bend  at  the  light-house  point  was  so  sharp  as  to  be  somewhat  diffi- 
cult for  large  vessels  to  get  around.  The  shallow  water  in  the  harbor 
made  it  impossible  for  tne  largest  vessels  calling  at  the  port  to  enter 
the  harbor  when  at  all  heavily  laden.  The  narrowness  of  the  harbor 
made  turning  difficult  for  all  ships. 

The  river  and  harbor  act  of  March  3, 1905,  provides  as  follows : 

Improving  harbor  at  Honolulu,  Hawaii :  In  accordance  with  the  report  and 
surveys  made  by  the  land  department  of  the  government  of  the  Sandwich 
Islands  prior  to  annexation  and  the  further  report  of  Lieutenant  Slattery,  two 
hundred  thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be  en- 
tered into  for  such  materials  and  work  as  may  be  necessary  to  prosecute  said 
work,  to  be  paid  for  as  appropriations  may  from  time  to  time  lie  made  by  law, 
not  to  exceed  in  the  aggregate  two  hundred  thousand  dollars  In  exc-ess  of  the 
amount  herein  appropriated.  The  amounts  herein  appropriated  and  authorized 
may  l>e  expended  upon  sei'tions  one,  two,  and  three,  it  t)einK  the  Intention  to 
provide  first  for  the  completion  of  section  one,  and  the  Secretary  of  War  is 
authorized  and  directed  to  cause  a  resurvey  of  said  harlwr  to  l)e  made. 

The  project  thus  approved  is  printed  herewith  in  Appendix  X  X  2. 
It  provides  for  an  entrance  channel  35  feet  deep  and  400  feet  wide  at 
mean  low  water  from  deep  water  at  the  entrance  to  the  light-house 
point;  for  easing  the  curve  at  the  junction  of  the  entrance  channel 
and  the  inner  harbor  by  cutting  off  the  light-housi'  jwint,  and  for 
enlarging  the  harbor  proper  so  that  it  will  have  a  depth  of  35  feet 
and  a  general  width  of  1,200  feet  at  mean  low  water,  at  an  estimated 
cost  or  $1,582,840.67,  exclusive  of  a  new  front  range  light,  estimated 
to  cost  $30,000. 

On  June  30,  1905,  the  sum  of  $1,404.75  had  l)een  expended  on  this 
improvement,  in  making  a  resurvey  of  the  harbor,  called  for  by  the 
river  and  harbor  act. 

The  maximum  draft  that  could  be  carried  on  June  30,  1905,  at 
mean  low  water  over  the  slualest  part  of  the  harbor  was  2fi  feet. 
The  mean  range  of  the  tide  is  about  24  inches,  as  determined  from 
observations  made  during  the  progress  of  the  survey. 
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During  the  calendar  year  1904  the  commerce  between  Honolulu 
and  the  United  States  and  foreign  ports  amounted  to  more  than 
a00^28  tons,  valued  at  $18,551,111.  Three  hundred  and  sixteen  pas- 
sengei-s,  not  immigrants,  arrived  in  the  islands;  6,030  passengers 
departed. 

The  local  commerce  between  Honolulu  and  island  ports  for  the 
same  period  amounted  to  237,727  tons  of  freight  and  55,441  passengers. 
The  through  conmierce  passing  through  the  port  between  San  Fran- 
cisco and  the  Orient  and  Australia  for  the  same  period  was  valued  at 
$46,897,753. 

All  of  this  commerce  will  be  directly  benefited  by  the  improvement, 
through  the  greater  safety  of  the  harbor  and  the  greater  facility  in 
entering  and  leaving  it.  With  the  harbor  in  its  present  condition, 
the  largest  vessels  are  unable  to  enter  the  harbor  when  at  all  heavily 
laden.  The  improvement  will  remedy  this  and  may  result  in  some 
of  the  larger  ships,  which  do  not  now  call  at  this  port,  calling  here. 
The  present  freight  rates  to  and  from  this  port  are  exceedingly  high. 
If  additional  steamship  lines  could  be  induced  to  have  their  ships 
call  here  a  considerable  reduction  might  result. 

Although  the  completion  of  the  work  which  it  is  contemplated  to 
accompli^  under  the  available  appropriations  will  greatly  improve 
the  harbor,  it  will  still  be  difficult  tor  steamers  to  turn,  and  the  com- 
pletion of  the  project  by  the  cutting  off  of  the  light-house  point  and 
widening  of  the  harbor  to  the  full  project  widtTi  will  be  neces.sarv 
before  proper  facilities  for  the  shipping  of  the  harbor  can  be  pro- 
vided. 

Due  to  the  remoteness  of  this  point,  it  is  important  that  contracts 
for  large  amounts  should  always  be  made.  A  continuing  contract 
for  the  entire  work  would  probably  enable  the  work  to  be  done  at  a 
much  lower  figure  than  will  be  possible  if  done  under  several  differ- 
ent contracts. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905    $200,000.00 

.luue  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 

improTcment    1,202.  75 


July  1,  1905  balance  unexpended 198,  797.  2.T 

.Tuly  1,  1905,  outstanding  liabilities 82.64 


July  1,  1905,  balance  available 198,714.61 

Amount  (estimated)  required  for  completion  of  existing  project—  1,  382,  840.  67 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 200,000.00 

Submitted  in  compliance  with  requirements  of  sundiy  civil  act  of 
June  4,  1887. 

(See  Appendix  X  X  2.) 

THE     BOARD     OF     ENGINEERS     FOR     RIVERS     AND 

HARBORS. 

Section  3  of  the  river  and  harbor  act  of  June  13,  1902,  provided  for 
the  or^nization,  in  the  Office  of  the  Chief  of  Engineers,  by  detail 
from  time  to  time  from  the  Corps  of  Engineers,  or  a  Board  of  five 
engineer  officers,  whose  duties  shall  be  fixed  by  the  Chief  of  Engineers, 
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and  to  whom  shall  be  referred  for  consideration  and  recommendation, 
in  addition  to  any  other  duties  assigned,  so  far  as  in  the  opinion  of 
the  Chief  of  Engineers  may  be  necessary,  all  rejwrts  upon  examina- 
tions and  surveys  provided  for  by  Congi-ess,  and  all  projects  or 
changes  in  projects  for  works  of  river  and  harbor  improvement 
heretofore  or  hereafter  provided  for.  It  is  further  the  duty  of  the 
Board,  upon  request  to  the  Chief  of  Engineers  by  the  Committee  on 
Commerce  of  the  Senate,  or  the  Committee  on  Rivers  and  Harbors  of 
the  House  of  Repi-esentatives,  in  the  same  manner  to  examine  and 
report  through  the  Chief  of  Engineers  upon  any  projects  heretofore 
adopted  by  the  Government,  or  upon  which  appropriations  have  been 
made,  and  to  report  upon  the  desirability  of  continuing  the  same  or 
upon  any  modifications  thereof  which  may  be  deemed  desirable. 
This  provision  of  the  law  was  extended  by  act  of  March  3,  1905,  to 
require  the  Board,  upon  request  of  the  committees  of  Congress  speci- 
fied above,  to  examine  and  review  surveys,  as  well  as  projects,  pro- 
vided for  by  acts  or  resolutions  prior  to  the  river  and  harbor  act  of 
June  13,  1902. 

During  the  past  fiscal  year  the  Board  was  composed  of  the  follow- 
ing officers  of  the  Corps  of  Enginers:  Col.  A.  M.  Miller,  sejiior 
member,  to  September  14,  1904;  Lieut.  Col.  D.  W.  Lock  wood,  since 
September  2, 1904;  Lieut.  Col.  R.  L.  Hoxie;  Maj.  S.  W.  Roessler,  since 
August  13,  1904;  Maj.  Edward  Burr;  Maj.  H.  C.  Newcomer,  to 
August  13,  1904;  Capt.  W.  V.  Judson,  to  September  2,  1904,  and 
Capt.  Charles  W.  Kutz,  since  October  31,  1904. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1905, 
all  reports  on  preliminary  examinations  and  surveys  required  by  that 
act  received  up  to  the  close  of  the  fiscal  year  have  been  referred  to  the 
Board  for  consideration  and  recommendation ;  in  addition,  a  number 
of  subjects  have  been  presented  to  it  for  report  in  accordance  with 
resolutions  of  the  Committee  on  Rivers  and  Harbors  of  the  House  of 
Representatives.  The  reports  rendered  by  the  Board  from  time  to 
time  have  been  duly  presented  to  Congress,  and  reference  is  made  to 
Appendix  Y  Y  for  details  of  the  operations  of  the  Board  during  the 
past  fiscal  year. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Commander 
Danl.  D.  V.  Stuart,  U.  S.  Navy,  until  July  13,  1904,  and  Commander 
H.  H.  Hosley,  U.  S.  Navy,  since  that  date. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  ''An  act  to  prevent 
obstructive  and  injurious  deposits  within  the.  harbor  and  adjacent 
waters  of  New  York  City,  by  dumping  or  otherwise,  and  to  punish 
and  prevent  such  offenses."  This  act  has  been  amended  by  section  3 
of  the  act  of  August  18, 1894,  entitled  "An  Act  Making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  purposes,*'  by  which  amendment 
the  functions  and  powers  of  the  officer  have  been  greatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act. 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Na%'y  is  designated  to  discharge  the  duties  created  by  the 
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act  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889, 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1,  1890,  he  further  directed  that  the  powers  conferred 
upon  him  by  the  act  should  be  exercised  through  the  Chief  of  Engi- 
neers. 

The  report  of  Commander  Hosley  for  the  fiscal  year  ending  June  30, 
1905,  is  submitted  as  Appendix  Z  Z. 

Estimates  for  the  fiscal  year  ending  June  SO,  1907. — ^The  estimates 
of  funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 
1907,  are  given  in  the  above-mentioned  report,  as  follows : 

For  pay  of  iu8i)ectora,  deputy  Insiiectors,  office  force,  and  expenses  of 

office $10,260 

For  pay  of  crews  and  maintenance  of  patrol  fleet 75,000 

Total 85,260 

CALIFORNIA    DfiBRIS    COMMISSION. 

Unrestricted  mining  by  the  hydraulic  process  in  California  resulted 
in  enormous  quantities  of  debris  being  washed  into  the  rivers  and 
natural  water  courses  draining  the  western  slopes  of  the  Sierras. 
Later  on  hydraulic  mining  was  practically  prohibited  by  the  deci- 
sions of  the  courts  on  account  of  injury  to  streams  and  the  adjacent 
private  land. 

The  act  of  Confess  approved  March  1,  1893,  created  the  Califor- 
nia Debris  Commission,  stipulating  that  the  Commission  should  con- 
sist of  three  officers  of  the  Corps  of  Engineers,  appointed  by  the 
President,  with  the  concurrence  of  the  Senate.  The  same  act  pre- 
scribed the  duties  of  the  Commission,  which  are,  first,  the  regulation 
of  hydraulic  mining  in  the  territoi-y  drained  by  the  Sacramento  and 
San"  Joaquin  river  systems  so  that  mining  by  that  method  may  be 
resumed  and  carried  on  without  injury  to  other  interests  in  the  State, 
andj  second,  to  mature  and  adopt  plans  to  improve  and  protect  the 
navigability  of  the  rivers  in  the  systems  above  mentioned.  The  fol- 
lowing statement  shows  the  present  condition  for  purposes  of  navi- 
gation of  the  three  principal  streams  comprising  the  Sacramento 
and  San  Joaquin  river  systems : 


Haxlmatn  draft  that 
can  be  carried  at 
low  water. 


Head  of  navigation  .. 

Length,  in  miles,  of 
navigable  portions. 


Sacramento  River. 


Feather  River. 


Month  of  river  to 
MarysvUle,  1  to  8 
feet. 


San  Francisco  to  Sacra- 
mento, 7  feet;  Sacra- 
mento to  Colusa,  4  tu 
S  feet;  Colasa  to  Red- 
bluff,  26  inches. 

Redblnff I  Uarrsville. 


Mouth  to  Sacramento, 
64  milen:  month  to  Co- 
lusa, 155  miles:  month 
to  RedblufT,  256  miiee. 


San  Joaquin  River. 


Month    to    Marys- 
viUe,  30  miles. 


Month  of  river  to  Stock- 
ton, 8  feet;  Stockton 
to  Firebaugh,  a  few 
inches. 

Stockton   (Firebaugh  4 

months  in  year). 
Month   to   StocKton,  60 
miles:  month  to  Fire- 
baugh, 200  miles. 


Regitldtion  of  hydraulic  mining. — Up  to  June  30,  1905,  the  Com- 
mission received  C99  applications  to  mine  by  the  hydraulic  process 
and  granted  532  permits,  the  applicants  in  these  cases  having,  in 
accordance  with  the  law,  either  Duilt  dams  to  properly  impound 
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near  the  mines  the  debris  resulting  from  their  operations,  or  shown 
that  other  satisfactory  facilities  existed  which  would  accomplish 
the  same  result.  During  the  same  period  397  permits  have  l>eeu 
revoked,  principally  for  the  reason  that  the  mines  have  been  worked 
out  or  abandoned. 

■  In  its  last  annual  report  (printed  in  the  Annual  Report  of  the 
(^hief  of  {Engineers  for  1904,  pp.  3G98-37()H)  the  Commission  called 
attention  to  an  apparent  defect  in  the  law  of  March  1,  1893,  in  that 
it  does  not  protect  the  miner  from  interference  by  injunctions  of 
local  courts  after  he  has  complied  with  all  the  terms  of  the  United 
States  law  and  the  requirements  of  the  Commission. 

Improvement  and  proteetlon  of  rireiH. — The  Yuba  River,  a  tribu- 
tary of  the  Feather,  which  in  turn  is  a  tributary  of  the  Sacramento 
River,  was  the  first  selected  for  treatment,  this  stream  being  more 
filled  with  debris  and  perhaps  carrying  more  detritus  than  all  the 
other  tributaries!  of  the  Sacramento  combined.  The  general  project 
for  the  treatment  of  the  Yuba  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  Part  8,  page  5030.  The  estimated 
total  cost  of  this  project  was  placed  at  $800,000.  It  was  adopted 
by  act  of  Congress  approved  June  13,  1902.  The  estimated  total 
cost  of  the  project  has  been  appropriated — $400,000  by  Congress 
and  $400,000  by  the  legislature  of  California,  the  appropriations  by 
Congress  stipulating  that  one-half  the  cost  of  the  work  should  be 
paid  by  the  State  of  California.  The  Yuba  River  project  contem- 
plates holding  the  great  quantities  of  mining  debris  now  in  that 
stream  and  tributaries,  to  prevent  it  from  being  carried  down  into 
the  Feather  and  Sacramento  rivers.  This  is  to  be  accomplished 
by  four  restraining  barriers,  or  dams,  across  the  bed  of  the  Yuba,  and 
by  a  settling  basin  adjoining  the  river  on  the  south. 

The  amount  exiwnded  by  the  United  States  on  the  existing  project 
for  the  treatment  of  Yuba  River  up  to  June  30,  1905,  was  $135,898.84. 
These  expenditures  were  principally  in  payment  of  one-half  the 
purchase  price  of  upward  of  10,000  acres  of  land  required,  in  pay- 
ment of  one-hnlf  the  cost  of  the  construction  of  portions  of  barriers, 
or  dams,  in  Yuba  River,  known  as  Nos.  1  and  2,  and  of  one-half  the 
cost  of  excavating  a  portion  of  a  flood  overflow  channel  through 
the  promontory  on  Yuba  River  known  as  Daguerre  Point.  The 
work  under  this  project  has  now  reached  the  point  where  permanent 
advantages  are  being  derived,  especially  at  Barrier  No.  1.  The 
first  step  of  this  barrier  was  completed  in  December,  1904,  and  since 
then  it  has  impounded  and  i)reA'ented  from  reaching  the  navigable 
streams  below  upward  of  a  quarter  of  a  million  cubic  yards  of 
debris  brought  down  by  the  Yuba. 

The  memlwrs  of  the  Commission  during  the  past  fiscal  year  were 
Col.  W.  H.  Heuer,  Col.  Thos.  H.  Handburv,  and  Capt.  Wm.  W. 
Harts. 

The  appended  money  statement  for  appropriation  for  restraining 
mining  debris  in  California  includes  only  funds  appropriated  by 
Congress,  and  does  not  include  funds  appropriated  by  the  legislature 
of  California. 
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APPBOPRIATION    FOB    EXPENSES    OF    CALIFOBNIA    DEBRIS    COMMISSION,    1905. 

Amount  appropriated  by  sundry  civil  act  iiiiproved  April  28,  1904.-  $15,000.00 
June  30,  1905.  amount  cxiK'iidetl  duriuK  flscal  year-  ._       ___   ..   «14, 662.  73 

July  1,  1905,  l>alauce  unexpended 337.27 

.Tuly  1,  1905,  outstanding  liabilities 85. -Hi 

July  1.  1905,  balance  reverting  to  Treasury 251.81 

Amount  (estimated)  required  for  expenses  of  the  California  DCbrls 
Commission  during  the  fiscal  year  ending  June  .30,  1907 1.5,000.00 

APPBOPBIATION    FX)B   BE8TRAINTN0    MINING   D^BBIS    IN    CAUFORNIA. 

.July  1.  1904,  balance  unexpended $353,462.84 

June  30,  1905,  amount  ex|)euded  during  fiscal  year,  for  works  of  Im- 
provement       89,361.68 

.Tuly  1.  1905,  balance  unexpended 264,101.16 

July  1,  1905,  outstanding  liabilities  payable  by  United  States 14,674.97 

July  1,  1905,  balanc-e  available— 249,426.19 

July  1,  1905,  amount  of  United  States  funds  covered  by  uncompleted 
contracts    ,. 44, 172. 69 

(See  Appendix  AAA.) 

MISSISSIPPI    RIVER    COMMISSION. 

The  Mississippi  River  Commission,  con.stituted  by  act  of  jCongre.s.s 
of  June  28,  1879,  is  in  charge  of  the  impi'ovement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  inchiding 
the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made, 
with  the  exception  of  the  harbor  of  Vicksburg  and  the  mouth  of 
Yazoo  River.  It  is  also  charged  with  the  survey  of  the  Mississippi 
River  from  Head  of  Passes  to  its  headwaters,  and  with  gauging  the 
river  and  its  tributaries. 

The  commissioners  during  the  past  fiscal  year  were:  Col.  O.  H. 
Ernst,  Corps  of  Engineers,  president;  Lieut.  Col.  II.  M.  Adams, 
Corps  of  Engineers,  to  September  27,  1904;  Lieut.  Col.  Clinton  B. 
Sears,  Corps  of  Engineers,  since  September  27,  1904;  Maj.  Thos.  L. 
Casey,  Corps  of  Engineers ;  Homer  P.  Ritter,  assistant.  United  States 
Coast  and  Geodetic  Survey;  Robert  S.  Taylor,  J.  A.  Ockerson,  and 
Henry  B.  Richardson. 

Capt.  W.  B.  Ladue,  Corps  of  Engineers,  has  been  on  duty  as  secre- 
tary of  the  Commission  during  the  year. 

The  river  and  harbor  act  of  March  3,  1905,  prescribed  that  the 
money  therein  appropriated  and  authorized  to  be  expended  should  be 
applied  to  the  construction  of  suitable  and  necessary  dredge  boats 
ana  other  devices  and  appliances  and  in  the  maintenance  and  opera- 
tion of  the  same,  with  the  view  of  ultimately  obtaining  and  main- 
taining a  navigable  channel  from  Cairo  down  not  less  than  250  feet 
in  width  and  9  feet  in  depth  at  all  periods  of  the  year,  except  when 

a  In  addition  there  was  exr)ended  during  the  year  $886.26  from  appropriation 
for  fiscal  year  1904. 
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navigation  is  closed  by  ice.  It  also  authorized  allotments  from  such 
funds,  in  the  discretion  of  the  Commission  and  upon  approval  by  the 
Chief  of  Engineers,  to  be  applied  to  the  water  courses  connected  with 
the  river  and  the  harbors  upon  it  now  under  the  control  of  the 
Mississippi  Eiver  Commission. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1905,  was  submitted  to  the 
Secretary  of  War  September  11,  1905,  and  is  printed  in  a  supplement 
to  this  report. 

Eatinuitea  for  the  fiscal  year  endm<i  June  30, 1907. — ^The  following 
estimates  of  funds  requiredf  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30, 1907,  are  submitted  by  the  Commission : 

For  continuing  the  Improvement  of  the  MlRsissippl  Hirer  from  Head 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and 
'     clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  Commission $3,000,000 

For  protection  of  banks  at  or  near  CaruthersvUle,  Mo 25,000 

Improving  harbor  at  or  near  Memphis.  Tenn.  (Including  Wolf  River) .  25, 000 

Improving  harbor  at  Helena,  Ark J 25,000 

Improving  harbor  at  Natchez,  Miss.,  and  VIdalla,  La 200,000 

Rectification  of  Red  and  Atobafalaya  rivers,  Louisiana 30,000 

Improving  harbor  at  New  Orleans,  La 300,000 

Total 3,625,000 

PERMANENT  INTERNATIONAL  COMMISSION  OF  CON- 
GRESSES OF  NAVIGATION. 

By  act  approved  June  28,  1902,  Congress  appropriated  the  sum  of 
$3,000  per  year  for  the  support  and  maintenance  of  the  Permanent 
Ihternational  Commission  of  Congresses  of  Navigation,  and  for  the 
layment  of  the  actual  expense  of  the  properly  accredited  national 
elegates  of  the  United  States  to  the  meetmg  of  the  congresses  and 
of  the  Commission. 

The  ninth  international  congress  of  navigation  was  held  at  Diissel- 
dorf,  Germany,  in  June,  1902.  Three  delegates  were  appointed  to 
represent  the  United  States,  namely,  Col.  C.  W.  Raymond,  Corps  of 
Engineers  (now  brigadier-general,  United  States  Army,  retired),  and 
Messrs.  B.  M.  Harrod  and  John  Bogart,  civil  engineers.  General 
Raymond  and  Mr.  Bogart  attended  the  congress. 

At  the  beginning  of  the  fiscal  year  the  United  States  was  repre- 
sented on  the  Permanent  International  Commission  of  Congresses  of 
Navigation  and  on  the  permanent  executive  committee  of  that  Com- 
mission by  General  Raymond  as  the  principal  representative  and  Mr. 
E.  L.  Corthell,  civil  engineer,  as  the  substitute.  The  other  members 
representing  the  United  States  on  the  Commission  are  Maj.  H.  F. 
Hodges,  Corps  of  Engineers;  Maj.  J.  C.  Sanford,  Corps  of  Engineers, 
and  Mr.  John  Bogart,  civil  engineer.  The  representation  on  the  ex- 
ecutive committee  remains  unchanged.  Mr.  Corthell  attended  a  meet- 
ing of  the  Commission  held  at  Brussels,  Belgium,  on  May  2,  1904. 

The  tenth  international  congress  of  navigation  will  be  held  at 
Milan,  Italy,  in  Septeml)er,  1905,  and  the  following-named  dele^tes 
have  been  appointed  to  represent  the  United  States  at  this  meeting: 
Mai.  H.  F.  Hodges,  Corps  of  Engineers;  Maj.  J.  C.  Sanford,  Corps 
of  Engineers;  Mr.  J.  A.  Ockerson.  civil  engineer,  member  Missis- 
sippi River  Commission;  Brig.  Gen.  C.  W.  Raymond,  U.  S.  Army, 
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retired;  Mr.  John  Bogart;  Mr.  E.  L.  Corthell;  Maj.  Gen.  G.  L-  Gillci 
lie,  U.  S.  Army,  retired,  and  Messrs.  William  W.  Bates,  H-  W".  A^ 
ey,  and  John  A.  Sullivan. 

The  cxjjenditures  during  the  year  from  the  appropriation  made  b 
Congress  have  been  for  the  expenses  of  the  properly  accredit© 
national  delejjates  to  the  meeting  of  the  congress  and  of  the  Perma 
nent  International  Commission,  and  for  the  support  and  maintenanc 
of  the  Commission,  to  which  the  United  States  contributes  $1,000  pe 
annum. 

ESTABLISHMENT  OP   HARBOR   LINES. 

Under  authoritj'  given  to  the  Secretary  of  War  in  section  11  of  the 
river  and  harbor  act  approved  March  3,  1899,  harbor  lines  have  been 
established  during  the  past  fiscal  year  at  the  following  localities,  de- 
tails of  which  will  be  found  in  the  reports  of  the  local  officers : 

Charles  River  at  Boston,  Mass.;   Greenport  Harbor,  Kew    York; 
East  River,  New  York,  between  East  Thirty-second  street  and  Cast 
Thirty-seventh  street.  New  York  City ;  Ellis  Island.  New  York  Har- 
bor, New  York ;  Arthur  Kill  and  Newark  Bay,  at  Elizabethport,  X.  J. ; 
(2)  Arthur  Kill,  at  Smoking  Point,  Rossville,  Staten  Island,  New 
York ;  Carters  Creek,  at  Weeius,  Va. ;  Matagorda  Bay,  at  Port  La  vacs, 
Tex. ;  Mississippi  River,  at  Hannibal,  Mo. ;  Missouri  River  and  Kansas 
River,  at  Kansas  City,  Mo.  and  Kans. ;   Monongahela  River,  at  Lock 
No.  2,  Pittsburg  Harbor,  Pennsylvania;    Monongahela  River  from 
McKeesport  to  Wilson,  Pittsburg  Harbor,  Pennsylvania;     Duluth 
Harbor,  Minnesota;    (Jrand  River,  at  Grand  Rapids,  Mich.;    Sag- 
inaw River,  at  Saginaw,  Mich.;   Detroit  River,  at  mouth  of  Rouge 
River,  Michigan. 

RULES  AND  REGULATIONS  GOVERNING  THE  NAVIGATION  OF 
CANALS.  ETC.,  THE  OPENING  OF  DRAWBRIDGES,  AND  THE  FLOAT- 
ING OF  LOOSE  LOGS.  ETC. 

Rules  and  regulations  for  the  navigation  of  canals  and  similar 
iporks  of  nnnigation. — Section  4  of  the  river  and  harbor  act  of  August 
18,  1894,  as  aniended  by  section  11  of  the  river  and  harbor  act  of  June 
13,  1902,  delegates  to  the  Secretary  of  War  the  duty  of  prescribing 
such  rules  and  regulations  for  the  use,  administration,  and  navigation 
of  any  or  all  canals  and  similar  works  of  navigation  that  now  are  or 
that  hereafter  may  l)e  owned,  operated,  or  maintained  by  the  United 
States  as  in  his  judgment  the  public  neces.sity  may  require;   and  he 
is  also  authorized  to  prescril)e  regulations  to  govern  the  speed  and 
movement  of  vessels  and  other  water  craft  in  any  public  navigable 
channel   which   has  been   improved   under  authority  of  Congress, 
whenever  in  his  judgment  such  regidations  are  necessarv  to  protect 
such  improved  channels  from  injury  or  to  prevent  interference  with 
the  operations  of  the  United  States  in  improving  navigable  waters      1 
or  injury  to  any  plan  that  may  be  employed  in  such  operations.    Such       ' 
rules  and  regulations  have  been  established  during  the  past  year  for 
the  following-named  localities: 

Ambrose  channel.  New  York  Harbor,  New  York;  Delaware  River,      . 
at   Schooner  ledge :   Hillsboro   Bay.   Florida;    Bayou   Plaquemine.      J 
Louisiana ;    Yazoo  River  diversion  canal,  Vicksburg  Harbor,  ifissis- 
sippi;    White  River,  Arkansas;    Cumberland  River,  Tennessee  and 


Digitized  by 


Google 


BBIDGIKQ   OF   NAVIGABLE    WATERS.  719 

Kentucky;  harbors  on  the  east  coast  of  Lake  Michigan,  at  St. 
Joseph,  South  Haven,  Saugatuck,  Holland  (Black  Lake),  Grand 
Haven,  Muskegon,  White  Lake,  Pentwater,  Ludington,  Manistee, 
Portage  Lake  (Manistee  County),  Frankfort,  Charlevoix,  and  Petos- 
key,  Mich.,  and  San  Diego  Harbor,  California. 

Rules  and  regulatioiin  governing  the  opening  of  drawbridges. — 
Section  5  of  the  river  and  harbor  act  of  August  18, 1894,  provides  that 
it  shall  be  the  duty  of  all  persons  owning,  operating,  and  tending  the 
tlrawbridges  then  built  or  which  might  thereafter  be  built  across  the 
navigable  rivers  and  other  waters  of  the  United  States,  to  open  or 
cause  to  be  opened  the  draws  of  such  bridges,  under  such  rules  and 
regulations  as  in  the  opinion  of  the  Secretary  of  War  the  public  inter- 
ests require,  for  the  passage  of  vessels  and  other  water  craft.  Such 
rules  and  regulations  have  been  established  during  the  past  vear  by 
the  Secretary  of  War  for  certain  drawbridges  over  the  following- 
named  waterways : 

Hudson  River,  at  Albany,  N.  Y. ;  Sinepuxent  Bay,  at  Ocean  City, 
Md.;  Hillsboro  River,  at  Tampa,  Fla.;  Lake  Pontchartrain,  Louisi- 
ana; Arkansas  River;  Calumet  River,  Illinois  and  Indiana. 

Rules  and  regulations  for  the  navigation  of  streams  on  which  the 
floating  of  loose  timber  and  sack  rafts  of  timber  and  logs  is  the  prin- 
cipal method  of  navigntion. — Under  the  pcovisions  of  act  of  (.oiigress 
approved  May  9, 1900,  "An  Act  Authorizing  the  Secretary  of  War  to 
make  regulations  governing  the  running  of  loose  logs,  steamboats, 
and  rafts  on  certam  rivers  and  streams,  tlie  Secretary  of  War  has 
prescribed  rules  and  regulations  for  the  navigation  of  Little  River, 
Arkansas  and  Missouri ;  Red  Lake  River,  Big  Fork  River,  and  Rainy 
River,  Minnesota. 

IMPROVEMENT  OF  MOUTH  OF  SNAKE  KIVER,  ALASKA,  BY  THE  NOME 
IMPROVEMENT  COMPANY. 

The  river  and  harbor  act  of  March  3,  1905,  granted  to  the  Nome 
Improvement  Company,  under  certain  specified  conditions,  the  right 
to  dredge  Snake  River,  which  enters  Bering  Sea  at  or  near  Nome, 
Ala^a,  for  a  distance  not  exceeding  5,000  feet  from  the  mouth 
thereof,  to  extend  the  channel  seaward  to  a  depth  of  water  not  ex 
ceeding  12  feet,  and  to  construct  jetties  and  bulkheads  along  both 
sides  of  the  channel  so  dredged,  in  accordance  with  plans  to  oe  ap- 
proved by  the  Secretary  of  War,  with  a  view  to  making  said  river 
available'for  harbor  purposes  for  vessels  drawing  not  less  than  6  feet 
of  water  and  providing  an  entrance  thereto. 

Plans  for  prosecuting  the  work  thus  authorized  were  approved  by 
the  Secretary  of  War  June  5, 1905. 

BRIDGING      NAVIGABLE      WATERS      OF      THE    UNITED 

STATES. 

Plans  and  maps  of  locations  of  the  following  bridges,  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Congress,  have  been 
examined  with  a  view  to  protection  of  the  interests  of  na\'igation,  and 
have  been  approved  by  the  Secretary  of  War  as  provided  by  the  acts, 
and  the  local  engineer  officers  have  been  furnished  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
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and  charged  with  the  ^upei'vision  of  the  construction  of  the  bridges 
so  far  as  necessary  to  see  that  they  are  built  in  accordance  with  the 
approved  plans : 

1.  Bridge  of  the  Mercantile  Bridge  Company  over  Monongahela 
River  above  Dam  No.  i,  Pittsbvrg  Harbor,  Pennsylvania. — Plans  and 
map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  under 
autnority  of  act  of  Congress  approved  March  14, 1904,  were  approved 
by  the  Secretary  of  War  August  8,  1904. 

H.  Bridge  of  the  Lexington  and  Suburban  Railway  Company  over 
Missouri  River  at  Lexington,  Mo. — Construction  of  a  bridge  at  this 

Place  was  authorized  by  act  of  Congress  approved  April  28,  1904. 
lans  and  map  of  location  were  approved  by  the  Secretary  of  War 
August  18, 1904. 

S.  Bridge  of  Itasca  County,  Minn.,  over  Mississippi  River. — Con- 
struction of  a  bridge  at  this  place  was  authorized  by  act  of  C/ongre.ss 
approved  April  21,  1904.  Plans  and  map  of  location  were  approved 
by  the  Secretary  of  War  August  19, 1904. 

4.  Bridge  of  th£  Yankton,  Norfolk  and  /Southern  Railway  Com- 
pany over  Missouri  River  at  Yankton-,  S.  Dak. — Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  March  9,  1904. 
Plans  and  map  of  location  were  approved  by  the  Secretary  of  War 
August  23, 1904. 

5.  Bridge  of  the  Minneapolis,  St.  Paul  and  Satdt  Ste.  Marie  Rail- 
way Company  over  Red  Lake  River  at  Thief  River  Falls,  Minne- 
sota.— Construction  of  a  bridge  at  this  place  was  authorized  by  act 
of  Congress  approved  April  11,  1904.  Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  September  2, 1904. 

6.  Bndge  of  Frank  P.  Harman  over  Tug  Fork  of  Big  Sandy 
River,  near  Delorme,  W.  Va. — Construction  of  a  bridge  at  this  place 
was  authorized  by  act  of  Congress  approved  April  18,  1904.  Plans 
and  map  of  location  were  approved  by  the  Secretary  of  War  October 
8,1904. 

7.  Bridge  of  the  Southern  Indiana  Railway  Company  over  Wabash 
River  in  Vigo  County,  Ind. — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  locality  under  authority  of  act  of  Con- 
gress approved  April  7, 1904,  were  approved  by  the  Secretary  of  War 
October  28, 1904. 

8.  Bridge  of  Hampden  County,  Mass.,  over  Connecticut  River  at 
Chicopee  and  West  Springfield.-— Conatruction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  April  28,  1904.  Plans  and 
map  of  location  were  approved  bv  the  Secretary  of  War  October  29. 
1904. 

9.  Bridge  of  the  village  of  Elk  River,  the  county  of  Wright,  and 
the  town  of  Otsego,  Minn.,  over  Mississippi  River  near  Elk  River.- — 
Construction  of  this  bridge  was  authorized  by  act  of  Congress 
approved  April  28,  1904.  Plans  and  map  of  location  were  approved 
by  the  Secretary  of  War  November  4,  1904. 

10.  Bridge  of  the  Shre report  Bridge  and  Terminal  Company  over 
Red  River  at  Shreveport,  La. — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  under  authority  of  act  of  Congress 
approved  April  30,  1902,  were  approved  l>y  the  Secretary  of  War 
November  19,  1902  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1903,  p.  643).  Modified  plans,  to  be  in  lieu  of  those  heretofore 
approved,  were  approved  by  the  Secretary  of  War  January  11,  1905. 
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//.  Bridge  of  the  Ashland  and  /ronton  Bridge  Company  ocer  Ohio 
River  at  I  ronton,  Ohio,  and  Ashland,  Ky. — Plans  for  construction  of 
this  bridge  under  authority  of  act  of  Congress  approved  December  17, 
1872,  as  amended  by  act  of  February  14,  1883,  were  approved  by  the 
Secretary  of  War  April  22, 1901  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  p.  660).  The  statutory  time  for  completion 
having  expired,  the  plans  were  reapproved  bv  the  Secretary  of  War 
February  15, 1905. 

i^.  Bridge  of  the  city  of  Minneapolis,  Minn.,  over  Mississippi 
River  at  Thirty-second  avenve. — Construction  of  a  bridge  at  this 
place  was  authorized  by  act  of  Congress  approved  January  19,  1905. 
Plans  and  map  of  location  were  approved  bv  the  Secretary  of  War 
February  18.  1905. 

13.  Bridge  of  the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Rail- 
way Company  over  Mississippi  River  at  Minneapolis,  Minn. — Plans 
and  map  of  location  of  this  bridge  proposed  to  be  built  under  author- 
ity of  act  of  Congress  approved  Januarv  19,  1905,  were  approved  by 
the  Secretary  of  War  March  10, 1905. 

14-  Bridge  of  the  Minnecipolis,  St.  Paul  and  Sault  Ste.  Marie  Rail- 
way Company  over  Red  River  of  the  North,  in  Marshall  County, 
Minn.,  and  ^\  alsh  County,  N.  Dak. — Construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  January  24,  1905.  Plans 
and  map  of  location  were  approved  bv  the  Secretary  of  War  March 
14, 1905. 

15.  Bridge  of  Berrien  County,  Mich.,  over  St.  Joseph  River  near  its 
mouth. — Construction  of  this  bridge  was  authorized  by  act  of  Con- 
gress approved  March  2,  1905.  Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  March  23, 1905. 

16.  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  over  Connecticut  River  at  Old  Saybrook  and  Old  Lyme, 
Conn. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  under  authority  of  act  of  Congress  of  April  7,  1904,  were 
approved  by  the  Secretary  of  War  March  29,  1905. 

17.  Bridge  of  the  Memphis-Chattanooga  Railroad  {Southern  Rail- 
way system)  over  Tennessee  River  at  Oates  Island  and  Mullens  Cove, 
in  Marion  County,  Tenn. — Construction  of  this  bridge  was  authorized 
by  act  of  Congress  approved  February  1,  1905.  Plans  and  map  of 
location  were  approved  by  the  Secretary  of  War  April  13,  1905. 

18.  Bridge  of  the  Borderland  Coal  Company  over  Tug  Fork  of 
Big  Sandy  River  at  Nolan,  W.  Va. — Construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  March  3,  1905.  Plans  and 
map  of  location  were  approved  dv  the  Secretary  of  War  April  27, 
1905. 

19.  Bridge  of  Caldwell  Parish,  La.,  over  Ouachita  River  at  Colum- 
bia.— Construction  of  this  bridge  was  authorized  by  act  of  Congress 
approved  January  18,  1905.  Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  April  27,  1905. 

20.  Bridge  of  the  White  River  Valley  Railway  Company  over  Mis- 
souri River  in  Lyman  and  Bnde  counties  at  American  Island  and  the 
tovm  of  Chamberlain,  S.  Dak. — Plans  and  map  of  location  of  this 
bridge  proposed  to  be  built  under  authority  of  act  of  Congress  ap- 
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K roved  February  9,  1905,  were  approved  by  the  Secretary  of  War 
[ay  10,  1905. 

21.  Bridge  of  the  Louisa  and  Fort  Gay  Bridge  Company  over  Tug 
and  Levisa  forks  of  Big  Sandy  River  at  Laitisa,  Ky.,  and  CassvUle. 
W.  Va. — Construction  of  this  bridge  was  authorized  by  act  of  Con- 
gress approved  March  3,  1905.  Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  May  12,  1905. 

22.  Bridge  of  the  Lindsey  Lumber  Company  over  Conecuh  River 
near  Pollard,  Ala. — Construction  of  this  bridge  was  authorized  by 
act  of  Congress  approved  January  27, 1905.  Plans  and  map  of  loca- 
tion were  approved  by  the  Secretary  of  War  May  15,  1905. 

23.  Bridgen  of  the  Norfolk  and  Western  Railway  Company  over 
Tug  Fork  of  Big  Sandy  River  in  Mingo  County.,  W.  Va.,  and  Bu- 
chanan County,  Va. — donstruction  of  these  bridges  was  authorized 
by  act  of  Congress  approved  April  12,  1904.  Plans  and  maps  of 
location  were  approved  by  the  Secretary  of  War  June  6,  1905. 

2^.  Bridge  of  the  Leckrone  and  Little  Whiteley  Railroad  Company 
over  Monongahela  River  at  McCanns  Ferry,  Pa. — Authority  for  con- 
struction 01  this  bridge  was  granted  by  act  of  Congre,ss  approved 
February  16,  1905.  Plans  and  map  of  location  were  approved  oy  the 
Secretary  of  War  June  12,  1905. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act 
approved  March  3,  1899,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  authority  of  legislative 
enactment  of  such  State,  when  the  plans  and  locations  of  the  struc- 
tures are  approved  by  the  Secretary  of  War.  Plans  and  maps  of 
locations  of  the  following  bridges  proposed  to  be  erected  under  these 
provisions  have  been  examined  with  a  view  to  protection  of  the  inter- 
ests of  navigation,  and  have  been  approved  by  the  Secretary  of  War ; 
and  the  local  engineer  officers  have  been  jpumished  copies  of  the 
drawings  and  instruments  of  approval,  and  charged  with  the  super- 
vision of  construction  of  the  bridges  so  far  as  necessary  to  see  that 
they  are  built  in  accordance  with  the  approved  plans : 

1.  Bridge  of  King  County,  Wash.,  over  White  River  near  the  toton 
of  Kent. — Plans  and  map  of  location  were  approved  by  the  Secretary 
of  War  July  5.  1004. 

2.  Bridge  of  the  city  of  Oshkosh,  Wis.,  over  Fox  River  at  Main 
street. — Plans  for  rebuilding  an  existing  structure  were  approved  by 
the  Secretary  of  War  July  7, 1904. 

5.  Bridge  of  Burlington  County,  /V.  /.,  over  Assiseunk  Creek  at 
Mitchell  avenue,  Burlington. — Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  July  7,  1904. 

4.  Bridge  of  the  city  of  Buffalo,  N.  Y.,  over  Buffalo  Creek,  River, 
at  Ohio  iftreet. — Plans  for  rebuilding  an  existing  structure  were 
approved  by  the  Secretary  of  War  July  13, 1904. 

6.  Bridge  of  the  JJampton  Roads  Railway  and  Electrical  Company 
over  Mill  Creek  at  Fort  Monroe,  Old  Point  Comfort,  Va. — Plans  and 
map  of  location  were  approved  by  the  Secretary  of  War  July  15, 19M. 

6.  Bndge  of  the  Cnney  Fork  Bridge  Company  over  Caney  Fork 
River  near  Trousdale  Ferry,  Tennessee. — Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  July  2<),  1904. 

7.  Bridge  of  the  Great  Xorthern  Railway  Company  over  Stil<i- 
guamish  River  near  Silvana.  Wash. — Plans  for  i-econstruction  of  an 
existing  bridge  were  approved  by  the  Secretary  of  War  July  27, 1904. 
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8.  Bridge  of  Burlington  County,  N.  e/.,  ocer  Rancocas  River  at 
Washingtoti  street,  Mount  Holly,  N.  J. — Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  July  27,  1904. 

9.  Bridge  of  the  Pen-nsylvania  Railroad  Company  over  Rancocas 
River  at  Velanco,  N.  e/.— Plans  for  rebuilding  an  existing  structure 
were  approved  by  the  Secretary  of  War  July  28, 1904. 

10.  Bridge  of  th^  Coal  and  Coke  Railway  Company  over  Little 
Kanawha  River  in  Braxton  Covnty,  W.  Va. — Plans  and  map  of  loca- 
tion were  approved  by  the  Secretary  of  War  July  29,  1904,  to  be  in 
lieu  of  those  approved  May  1,  1903,  for  a  bridge  proposed  to  be  built 
at  this  place  by  the  Little  Kanawha  Railroad  Company.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  p.  650.) 

IJ.  Bridge  of  Okanogan  County,  Wash.,  over  Okanogan  River  near 
Riverside. — Plans  and  map  of  location  were  approvedf  by  the  Secre- 
tary of  War  July  30,  1904. 

12.  Bridge  of  Leon  Comity,  Fla.,  over  Oeklockonee  River. — Plans 
and  map  of  location  were  approved  by  the  Secretary  of  War  August 
3, 1904. 

13.  Bridge  of  the  Michigan  Central  Railroad  Company  over  Sagi- 
naw River  near  Bay  City,  Mich. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  August  3,  1904, 

14-  Bridge  of  the  Florida  East  Coast  Railway  Company  over  Hali- 
fax River  at  Ormond,  Fla. — Plans  and  map  of  location  were  approved 
by  the  Secretary  of  War  August  3,  1904. 

15.  Bridge  of  the  city  of  Peoria,  III.,  over  Illinois  River  (lower 
free  wagon  bridge). — ^The  existing  bridge  being  considered  obstruct- 
ive to  navigation,  notice  to  alter  it  was  duly  served  on  the  owners 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1904,  p.  721). 
Plans  for  replacmg  the  bridge  by  an  entirely  new  structure  were  ap- 
proved by  the  Secretary  of  War  August  3,  1904. 

16.  Bridge  of  the  Tnscumbia  Bridae  Company  over  Osage  River  at 
Tuscumbia,  Mo. — Plans  and  map  oi  location  were  approved  by  the 
Secretary  of  War  August  8, 1904. 

17.  Bridge  of  the  city  of  Saginaw,  Mich.,  over  Saginaw  River  at 
Center  street. — Plans  and  map  of  location  approved  by  the  Secretary 
of  War  August  23,  1904. 

18.  Bridge  of  the  city  of  Saginaw,  Mich.,  over  Saginaw  River  at 
Shrth  street. — Plans  and  map  of  location  were  approved  by  the  Sec- 
retary of  War  August  23,  1904. 

19.  Bridge  of  Anne  Arundel  County,  Md.,  over  Severn  River  -near 
Annapolis. — Plans  for  rebuilding  an  existing  structure  were  approved 
by  the  Secretary  of  War  August  24, 1904. 

20.  Bindge  of  the  State  of  Massachusetts  over  Charles  River  at 
Boston,  Mass. — Plans  for  a  temporary  bridge  to  be  built  on  the  pres- 
ent site  of  the  Boston  and  Maine  Railroad  bridge  were  approved  by 
the  Secretary  of  War  September  1, 1904. 

21.  Bridge  of  Pacific  County,  Wash.,  over  South  Fork  of  Willapa 
River. — Plans  and  map  of  location  were  approved  by  the  Secretary 
of  War  Septenil)er  1,  1904. 

22.  Bridge  of  Stearns  &  Culver  Lumber  Company  over  Blackwater 
River  at  Bagdad,  Fla. — Plans  and  map  of  location  were  approved  by 
the  Secretary  of  War  Septemljer  2, 1904. 

2-i.  Bridge  of  the  Florida  East  Coast  Railway  Company  over  San 
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Sehaatian  River  at  St.  Augustine,  Fla. — Plans  and  map  of  location 
approved  by  the  Secretary  of  War  September  3, 1904. 

24.  Bridge  of  Whatcom  County,  Wash.,  over  Nooksak  River. — 
Plans  and  map  of  location  were  approved  by  the  Secretary  of  War 
September  6, 1904. 

26.  Bridge  of  Glenn  County,  Cal.,  over  Sac-raMento  River  at  Butte 
City. — Plans  for  reconstruction  of  an  existing  bridge  were  approved 
by  the  Secretary  of  War  September  6, 1904. 

26.  Bridge  of  the  New  York  Central  and  Hudson  River  Railroad 
Company  over  Bellmans  Creek  near  Grantort,  N.  J. — Plans  for  recon- 
structing an  existing  bridge  were  approved  by  the  Secretary  of  War 
September  6, 1904. 

27.  Bridge  of  the  Washington  and  Vandemere  Railroad  Company 
over  Tar  River  near  Washington,  N.  C. — Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  September  7, 1904. 

28.  Bridges  of  the  Southern  Pacific  Company  over  Warm  Spring 
Creek  and  Coyote  Creek  near  Alviso,  Cal. — Plans  for  reconstruction 
of  existing  bridges  at  these  points  were  approved  by  the  Secretary  of 
War  August  17,  1903  (see  Annual  Report  of  the  (jhief  of  Engineers 
for  1904,  p.  714).  Substitute  plans  were  approved  by  the  Secretary 
of  War  September  8,  1904. 

29.  Bridge  of  the  Mobile  and  Ohio  Railroad  Company  over  Tom- 
highee  River  at  Columbus,  Miss. — Plans  for  rebuilding  an  existing 
structure  were  approved  by  the  Secretary  of  War  September  12,  1904. 

30.  Bridge  of  the  city  of  Chicago,  III.,  over  South  Branch  of 
Chicago  River  at  Harrison  street. — Plans  for  a  bridge  at  this  place 
were  approved  by  the  Secretary  of  War  September  14,  1900  (see 
Annual  Keport  or  the  Chief  of  Engineers  for  1901,  p.  662).  Modi- 
fied plans  to  replace  the  original  plans  were  approved  by  the  Secre- 
tary of  War  September  13,  1904. 

31.  Bridge  of  the  Boston  and  Maine  Railroad  Company  over 
Charles  River  at  Boston  and  Cambridge,  Mass. — Plans  for  reconstruc- 
tion of  an  existing  structure  were  approved  by  the  Secretary  of  War 
September  15, 1904. 

32.  Bridge  of  Essex  County,  Mass.,  over  Bass  River  at  Beverly. — 
Plans  for  reconstruction  of  all  existing  bridge  were  approved  by  the 
Secretary  of  War  October  6,  1904. 

33.  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  over 
Little  Tennessee  River  at  Niles  Ferry,  Tennessee. — Plans  and  map  of 
location  of  a  bridge  proposed  to  be  built  at  this  place  to  replace  an 
existing  structure  were  approved  by  the  Secretary  of  War  October  21, 
1904. 

SJ^.  Bridge  of  J.  H.  Tatum  over  Miami  River  at  Miami,  Fla. — 
Plans  and  map  of  location  were  approved  by  the  Secretary  of  War 
October  24,  1904. 

35.  Bridge  of  Lauderdale  and  Crockett  counties,  Tenn.,  over  South 
Fork  of  Forked  Deer  River,  at  Chestnut  Bluff. — Plans  and  map  of 
location  were  approved  by  the  Secretary  of  War  October  25,  1904. 

36.  Bridge  of  Pierce  County,  Wash.,  over  an  arm  of  Hendersan  Bay 
at  Purdy,  Wash. — Plans  and  map  of  location  were  approved  by  the 
Secretary  of  War  October  28,  1904. 

37.  Bndge  of  the  Topeka  Railway  Company  over  Kansas  River  at 
Topeka,  Kans. — Plans  for  rebuilding  an  existing  structure  were  ap- 
proved by  the  Secretary  of  War  November  4, 19(5. 
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■iS.  Bri^gen  of  Gordon  County,  Ga.,  over  OoHtenaiila  Rioer  at  Gor- 
dons Ferry,  Millem  Ferry,  and  Printupis  Ferry. — Plans  and  maps  of 
location  were  approved  by  the  Secretary  of  A\  ar  November  18,  1904. 

39.  Bridqe  of  the  Ricerside  Railway  Company  over  Grand  Rirer 
•near  Bassnrer,  Mich. — Plans  and  map  of  location  were  approved  by 
the  Secretary  of  War  November  19,  1904. 

40.  Temporary  hridye  of  the  city  of  Chicago,  III.,  orer  North 
Branch  ('anal  at  Weed  street. — Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  Decemlier  7, 1904. 

41.  Bridge  of  the  citi/  of  Cambritlge,  Manx.,  over  Charles  River  at 
Brookline  street,  Cambridge,  and  Essex  street,  Boston. — Plans  for 
rebuilding  an  existing  structure  were  approved  bv  the  Secretary  of 
War  December  10,  1904. 

4^-  Bridge  of  the  New  York  Central  and  Hudson  River  RaUroad 
Com.pany,  lessee  of  the  Boston  and  Albany  Railroad,  over  Charles 
River  at  Boston  and  Cambridge,  Mass. — Plans  for  rebuilding  an  ex- 
isting structure  were  approved  by  the  Secretary  of  War  Deceml)er 
10,  1904. 

4-i.  Bridge  of  the  Kelso  Bridge  (Company  over  Cowlitz  River  at 
Kelso  and  CatUn,  Wash. — Plans  and  map  of  location  were  approved 
by  the  Secretary  of  War  December  20,  1904. 

44-  Bridges  of  the  Baltimore.  Sitarrows  Point  and  Chesapeake 
Railway  Company  over  .Jones,  or  Welshmans,  Creek,  North  Point 
Creek,  and  Shallmo  Creek,  Maryland. — Plans  and  maps  of  location 
were  approved  by  the  Secretary  of  War  December  20,  1904. 

4o.  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  over 
Iliwassee  River  near  the  mouth  of  Ocoee  River,  Tennessee. — Plans 
and  map  of  location  were  approved  bv  the  Secretary  of  War  Decem- 
l)er  30,  1904. 

46.  Bridge  of  the  city  of  New  York,N.  Y.,  over  East  River  (Bridge 
No.  3,  Manhattan  Bridge) . — Plans  for  this  bridge  were  approved  by 
the  Secretary  of  War  January  29,  1900  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  p.  700).  Modified  plans  to  be  in  lieu  of 
the  original  plans  were  approved  by  the  Secretary  of  War  January 
5,1905. 

47.  Bridges  of  the  Rowland  Improvement  Company,  lessee  of  the 
Atlantic  and  North  Carolina  Railroad,  over  Neuse  River  near  Kins- 
ton,  N.  C,  and  Newport  River  near  Newport,  N.  C. — Plans  for  re- 
construction of  existmg  bridges  were  approved  by  the'Secretary  of 
War  January  23, 1905. 

48.  Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Com- 
pany over  the  Government  cattal  along  Fox  River  at  Menasha, 
Wis. — Plans  for  reconstruction  of  an  existing  bridge  were  approved 
by  the  Secretary  of  War  January  25,  1905. 

49.  Bridge  of  the  Cleveland  Terminal  and  Valley  Railroad  Com- 
pany, of  the  Baltimore  and  Ohio  Railroad  system,,  over  Cuyahoga 
River  at  Cleveland,  Ohio. — Plans  for  rebuilding  an  existing  bridge 
were  approved  by  the  Secretary  of  War  January  25,  1905. 

50.  Bridge  of  the  village  of  Montello,  Wis.,  over  the  Fox  River 
Canal. — Plans  and  map  of  location  were  approved  by  the  Secretary 
of  War  January  27,  1905. 

51.  Bridge  of  the  city  of  Manistee,  Mich,,  over  Manistee  River  at 
Maple  street. — Plans  for  rebuilding  an  existing  structure  were  ap- 
proved by  tiie  Secretary  of  War  February  11, 1905. 
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62.  Bridge  of  Sacramento  County,  Cal.,  ocer  Sacramento  River  at 
Grand  Island. — Plans  and  map  oi  location  were  approved  by  the 
Secretary  of  War  February  20,  1905. 

6d.  Bridge  of  the  St.  Louis,  Browiusville  and  Mexico  Railway  Com- 
pany over  Nueces  River,  Texas. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  February  27,  1904. 

5^,  Bridge  of  the  State  of  Rhode  liHund  (Stone  Bridge)  orer 
Sakonnet  kiver  at  Tiverton  and  Portsmouth,  R.  I. — Plans  for  recon- 
struction of  an  existing  bridge  were  approved  by  the  Secretary  of 
War  February  28, 1905. 

66.  Bridge  of  the  Manitowoc,  Green  Bay  and  Northwestern  Rail- 
way Company  over  Manitowoc  River  near  Manitowoc,  Wis. — Plans 
and  map  of  location  were  approved  by  the  Secretary  of  War  March 
14, 1905. 

66.  Bridge  of  Cabell  County,  W.  Va.,  over  Guyandot  River  at 
Guyandot  and  Huntington. — Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  March  15, 1905. 

67.  Bridge  of  the  Manitowoc,  Green  Bay  and  Northwestern  Rail- 
way Company  {Chicago  and  Northwestern  Railway  Company)  over 
East  River  near  Green  Bay,  Wis. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  March  22, 1905. 

68.  Bridge  of  the  Manitowoc,  Green  Bay  and  Northwestern  Rail- 
way Company  {Chicago  and  Northwestern  Railway  Company)  over 
Fox  River  at  Green  Bay,  Wis. — Plans  and  map  of  location  were  ap- 
proved by  the  Secretary  of  War  March  27,  1905. 

69.  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  over 
Coosawattee  River  at  Carters,  Ga. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  March  30,  1905. 

60.  Temporary  bridge  of  the  city  of  Chicago,  III.,  over  West  Fork 
of  South  Branch  of  Chicago  River  at  South  Western  avenue. — Plans 
and  map  of  location  were  approved  by  the  Secretary  of  War  March 
31, 1905. 

61.  Bridge  of  the  city  of  Toledo,  Ohio,  -over  Swan  Creek  at  Green 
street. — Plans  and  map  of  location  were  approved  by  the  Secretary  of 
War  March  31, 1905. 

62.  Bridge  of  Itawamba  County,  Miss.,  over  Tombigbee  River  near 
the  town  of  Fvlton. — Plans  and  map  of  location  were  approved  by 
the  Secretari^  of  War  March  31, 1905. 

63.  Bridge  of  the  Chicago  and  Northwestern  Railway  Company 
over  Sheboygan  River  at  Sheboygan,  Wis. — Plans  and  map  of  loca- 
tion were  approved  by  the  Secretary  of  War  April  7, 1905. 

6^.  Bridge  of  the  Northern  Pacific  Railway  Company  over  Spo- 
kane River  near  Cceur  d'Alene,  Idaho. — Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  April  7,  1905. 

66.  Bridge  of  the  city  of  Boston,  Mass.,  over  Fort  Point  channel 
at  Northern  avenue  and  Oliver  street. — Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  April  11,  1905. 

66.  Bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railway  Com- 
pany over  Kansas  River  at  Kansas  City,  Kans. — Plans  for  rebuilding 
a  bridge  at  this  place  were  approved  by  the  Secretary  of  War  April 
14,  1905. 

67.  Bridge  of  the  Atlantic  Coast  Line  Railroad  Company  over 
Suwanee  River,  Florida. — Plans  and  map  of  location  were  approved 
by  the  Secretary  of  War  April  15, 1905. 
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68.  Bridge  of  the  St,  Louis,  Brownsville  and  Mexico  Railway  Com- 
pany ooer  Laoaca  River  near  Texana  and  the  mouth  of  Xavadud 
River,  Texas. — Plans  and  map  of  location  were  approved  by  the  Sec- 
retary of  War  April  15, 1905. 

69.  Bridge  of  the  city  of  New  York,  N.  1'.,  oi^er  Harlem  River  Ship 
Canal  at  Broadway  crossing. — Plans  and  map  of  location  were  ap- 

6 roved  by  the  Secretary  of  War  February  11,  1893.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  p.  467.)  Plans  for 
i-econstructing  the  bridge  were  approved  by  the  Secretary  of  War 
April  20,  1905. 

70.  Bridge  of  the  city  of  Chicago  over  South  Branch  of  Chicago 
River  at  Twenty^second  street. — Plans  for  a  permanent  bridge  to 
replace  an  existing  structure  were  approved  by  the  Secretary  of  War 
July  14, 1904.  Plans  and  map  of  location  for  a  temporary  bridge  for 
use  during  the  construction  oi  the  permanent  structure  were  approved 
by  the  Secretary  of  War  May  2,  1905 ;  revised  plans  and  map  of  loca- 
tion therefor  were  approved  by  the  Secretary  of  War  May  22,  1905. 

71.  Bridge  of  the  St.  Louis,  Brownsville  and  Mexico  Railway  Com- 
pany over  Guadalupe  River  near  Kemper  City,  Tex. — Plans  and  map 
of  location  were  approved  by  the  Secretary  of  War  May  3,  1905. 

7^.  Bridge  of  sV .  C.  Baker  over  Hook  Creek  at  Meadowmere, 
N.  Y. — ;Plans  and  map  of  location  of  a  bridge  at  this  place  to  replace 
an  existing  structure  were  approved  by  the  Secretary  of  War  May 
10,  1905. 

73.  Bridge  of  the  Lemann  Company  (Limited)  over  Bayou  La- 
fourche, near  Donaldson  ville,  La. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  May  10,  1905. 

74.  Bridge  of  the  Florida  East  Coast  Railway  Company  over  St. 
Lucie  River  at  Kitchens  and  Fostem  points,  Florida. — ^Plans  for 
reconstruction  of  an  existing  bridge  were  approved  by  the  Secretary 
of  War  May  13,  1905. 

75.  Bridge  of  the  Humboldt  Northern  Railway  Company  over  Mad 
River  Slough,  near  Eureka,  Cal. — Plans  and  map  of  location  were 
approved  by  the  Secretary  of  War  May  13,  1905. 

76.  Bridge  of  Westmorland  County^  Pa.,  over  Youghiogheny 
River  at  West  Newton. — Plans  for  rebuilding  an  existing  structure 
were  approved  by  the  Secretary  of  War  May  18,  1905. 

77.  Bridge  of  the  city  of  Providence,  R.  I.,  over  Providence  River 
at  Point  street. — Plans  for  rebuilding  an  existing  structure  were 
approved  by  the  Secretary  of  War  May  18,  1905. 

78.  Bridge  of  the  city  of  Kewaunee,  Wis.,  over  Kewaunee  River  at 
Park  street. — Plans  and  map  of  location  were  approved  by  the  Sec- 
retary of  War  May  19,  1905. 

79.  Bridge  of  the  Maine  Central  Railway  Company,  lessee  of  the 
European  and  North  American  Railway,  over  Kenduskeag  River  at 
Bangor,  Me. — Plans  for  reconstruction  of  an  existing  bridge  were 
approved  by  the  Secretary  of  War  May  25,  1905. 

80.  Bridge  of  the  city  of  Cambridge,  Mass.  (Brookline  Street 
Bridge),  over  Charles  River  at  Cambridge  and  Boston. — Plans  and 
map  of  location  were  approved  by  the  Secretary  of  War  May  27,  1905. 

81.  Bridge  of  the  Kansas  City  Viaduct  and  Terminal  Railway 
Company  over  Kansas  River  at  Kansas  City,  Kans. — Plans  and  map 
of  location  were  approved  by  the  Secretary  of  War  June  1, 1905. 
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82.  Bridge  of  the  Seaboard  Traction  Company  over  Bennetts 
Creek,  Virginia. — Plans  and  map  of  location  were  approved  by  the 
Secretary  of  War  June  23,  IOOj"). 

83.  Bridge  of  the  Southern  Pacific  Company  over  Willamette  River 
near  Tlnrrisburg.,  Oreg. — Plans  for  rebuilding  an  existing  bridge  were 
approved  by  the  Secretary  of  War  June  14, 1905. 

8^.  Bridge  of  Middlesex  County,  N.  •/.,  over  Raritan  River  at  Perth 
Atnhoy  and  South  Amhoy. — Plans  for  rebuilding  a  portion  of  an 
existing  structure  were  approved  by  the  Secretary  of  War  June  20, 
1905. 

85.  Bridge  of  the  Wiscomnn  Central  Railway  Company  over  east 
channel  of  Mississippi  River  at  Boom  Island  ana  Minneapolis, 
Minn. — Plans  and  map  of  location  were  approved  by  the  Secretary  or 
War  June  22,  1905. 

86.  Bridge  of  Cape  May  County,  N.  J.,  over  Ludlams  Thoroughfare 
at  Sea  Isle  City. — ^Plans  and  map  of  location  were  approved  bv  the 
Secretary  of  War  June  22,  1905. 

87.  Bridge  of  Essex  County,  Mass.,  over  Merrimac  River  at  Haver- 
hill, Mass. — Plans  and  map  of  location  were  approved  by  the  Secre- 
tary of  War  June  23, 1905. 

88.  Bridge  of  the  city  of  Chicago,  III.,  over  the  North  Bra%ch 
Canal  of  Chicago  River  at  North  Hoisted  street. — Plans  and  map 
of  location  were  approved  by  the  Secretary  of  War  June  23,  1905. 

^.9.  Bridge  of  the  Northern  Maine  Seaport  Railway  Company 
over  Cape  Jellison  Harbor  at  Stockton  Springs,  Me. — Plans  and  map 
of  location  were  approved  by  the  Secretary  of  War  June  27,  1905. 

{M).  Bridge  of  the  Northern  Maine  Sen  port  Railway  Company 
over  Passagassairaukeag  River  at  Belfast,  Me. — Plans  and  map  of 
location  were  approved  by  the  Secretary  of  War  June  27,  1905. 

91.  Bridge  of  the  Pennsylvania,  New  Jersey  and  New  York  Rail- 
road Company  over  Hac-kensack  River  near  Marion,  N.  J. — Plans 
and  map  of  location  were  approved  bv  the  Secretary  of  War  June  29, 
1905. 

Under  the  provisions  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  relating  to  bridges  obstructing  navigation, 
plans  for  alteration  of  the  following  bridges,  so  as  to  render  naviga- 
tion through  or  under  them  reasonably  free,  easy,  and  unobstructed, 
l\ave  been  examined  and  approved  by  the  Secretary  of  War,  and  the 
local  engineer  oflScers  have  been  furnished  copies  of  the  plans 
and  instruments  of  approval  and  charged  with  supervision  of  the 
work  of  alteration  so  far  as  necessary  to  see  that  the  approved  plans 
are  complied  with : 

/.  Bridge  of  the  Wheeling  and  Lake  Erie  Railroad  Company  over 
Cuyahoga  River  at  Cleveland,  Ohio. — The  existing  bridge  at  this 
place  being  considered  an  obstruction  to  navigation,  notice  to  alter  it 
was  duly  served  on  the  owners.  Plans  for  reconstruction  of  the 
bridge  were  approved  by  the  Secretary  of  War  October  25, 1904. 

•2.  Bridge  of  the  Southern  Railway  Company  over  Tennessee  River 
at  Loudon,  Tenn. — ^The  existing  structure  l)eing  unsatisfactory  to 
navigation  interests,  and  plans  for  its  reconstruction  having  been 
submitted  by  the  company,  they  were,  approved  by  the  Secretary  of 
War  March"  13, 1905. 
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• 

3.  Bridge  of  the  Baltimarc  and  Ohio  Railrocul  Coinpantj  and  the 
Fairmont,  Morgantoirn  ami  Pittxbunih  lidilroad  Vompamj  oi-cr 
Monongahehi  River  /]  index  Moir  Fair/iiouf,  W.  Va. — An  existing 
bridge  at  this  locality  being  consideii'd  an  obstruction  to  navigation, 
notice  to  alter  it  was  duly  served  on  the  owners  {infra).  Plans  for  a 
new  bridge  at  a  different  location  to  replace  the  existing  structure 
wei-e  approved  by  the  Secretary  of  War  March  15,  IQOr). 

4.  Bndge  of  the  Dixtrirt  of  Colifmbia  orer  Anacoxtiu  River  at 
Washington,  I).  ('. — Provision  for  reconstructing  the  existing  bridge 
was  made  by  the  District  of  Columbia  appropriation  act  approved 
April  27,  1904,  as  amended  bv  act  of  Marcn  3,  1905,  Plans  were  ap- 
proved by  the  Secretary  of  \Var  April  7,  1906. 

5.  Bridge  of  Crow  Wing  ('onnty.  A/inn.,  over  Mississippi  River 
between  the  mouths  of  Pine  River  and  Dean  Brook. — ^The  existing 
bridge  at  this  place  being  considered  obstructive  to  navigation,  and 
plans  for  replacing  it  witTi  a  new  structure  having  l)een  submitted  by 
the  county,  they  were  approved  by  the  Secretary  of  War  June  2, 1905. 

B  R  I  D  U  E  S     O  B  S  T  R  I'  (•  T  I  N  (}     N  A  V  I  (J  A  T  I  O  N  . 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Seci-etary  of  War  notified  the  persons, 
corjjorations,  or  ass<x'iations  owning  or  (rontrolling  certain  bridges 
()bstructing  navigation,  after  giving  them  a  reasonable  opportunity  to 
l)e  heard,  to  so  alter  said  bridges  as  to  render  navigation  through  or 
un<ler  them  reasonal)ly  free,  easy,  and  unobstructed,  specifj'ing  in  the 
notice  the  alterations  required  to  be  made  and  prescribing  a  reason- 
able time  in  which  to  make  them,  as  follows : 

/.  Bridge  of  the  Cleveland  Terminal  and  Valley  Railroad  of  the 
Baltimore  and  Ohio  Sijxtem^  over  old  hed  of  Cnyahogn  River  at 
Cleveland,  Ohio. — Notices  dated  April  27,  1905,  served  on  officials  of 
the  respective  companies  May  4  and  10,  1905.  Specified  alterations 
to  he  completed  on  or  before  April  1,  1906. 

2.  Bridge  of  the  Fairmont,  Morgantovn  and  Pittsburgh  Railroad 
Company  and  the  Baltimore  and  Ohio  Railroad  Company  over 
Afonongahela  River,  1|  miles  below  Fairmont,  W.  Va. — Notices  dated 
September  1,  1904,  served  on  the  companies  September  13,  1904. 
Specified  alterations  to  be  completed  on  or  before  August  1,  1905. 

3.  Bridge  of  the  Michigan  Central  Railroad  Company  over  Detroit 
River  between  Grosse  Isle  and  Stony  Island,  Michigan. — Notice  dated 
October  3,  1904,  served  on  the  company  Octol)er  13,  1904.  Specified 
alterations  to  Ix'  completed  on  or  iH'fore  May  1,  1005. 

4.  Bridge  of  the  Monongahela  Bridge  Company  {Brownsville 
bridge)  over  Monongahela  River  at  Bridge  street,  Bridgeport,  Pa. — 
Notice  dated  August  10.  1904,  served  on  the  company  August  15, 
1904.  Specified  alterations  to  be  completed  on  or  before  August  1, 
1905. 

f>.  Bridge  of  the  New  York.  Xew  Haven  and  Hartford  Railroad 
Company,  lessee  of  the  Old  Colony  Railroad  Company,  over  Xeponset 
River  at  Qtiincy  and  Xeponset,  city  of  Boston,  Mass. — Notice  dated 
August  10,  1905,  served  on  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  August  18, 1904.  Specified  alterations  to  Ik*  com- 
pleted on  or  before  December  31,  1904. 
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6.  Bridge  of  the  Jamaica  and  Kockaway  Turnpike  Company  oi^er 
Hook  Canal  at  mouth  of  Hook  Creek,  New  York. — Notice  dated 
October  10,  1904,  served  on  the  company  October  18,  1904.  Specified 
alterations  to  Iw  completed  on  or  before  December  1,  1904. 

7.  Bridge  of  Beaufort  County^  N.  C,  over  Durliams  Creek  at  Bon- 
nerfoti,  X.  (\ — Notice  dated  Septeml>er  13.  1904,  served  on  the  board 
of  comity  commissionei"s  Septemlwr  24.  1904.  Specified  alterations 
to  be  completed  on  or  l)efore  February  1,  1905. 

8.  Bridge  of  the  city  of  Boston,  Mass.,  over  Fort  Point  channel  at 
Dover  street. — Notice  dated  December  30,  1904,  was  served  on  the 
mayor  January  5,  1905.  -  Specified  alterations  to  be  completed  on  or 
before  November  30, 1905. 

STRUCTURES,  OTHER  THAN  BRIDGES.  IN  THE  NAVIGABLE  WATERS 
OF  THE  UNITED  STATES. 

Pursuant  to  the  provisions  of  sections  9  and  10  of  the  river  and 
harbor  act  of  March  3,  1899,  and  of  certain  special  acts  of  Congress, 
numerous  applications  for  permission  to  build  structures  of  various 
kinds,  other  than  bridges  (such  as  dams,  wharves,  dolphins,  booms, 
weirs,  etc.),  in  the  navigable  waters  of  the  United  States  have  been 
examined  with  a  view  to  the  protection  of  navigation  interests. 

Upon  the  recommendation  of  the  Chief  of  Engineers,  permits  have 
been  granted  by  the  Secretary  of  War  for  the  erection  of  a  number 
of  such  structures,  but  specific  reference  is  not  deemed  necessary 
except  in  the  following  cases: 

7.  Dam,  of  the  St.  Croix  Falh  Wisconsin  Imffrovement  Company 
and  the  St.  Croix  Falls  Minnesota  Improvement  Company  across 
St.  Croix  River  at  St.  Croix,  Wis. — Construction  of  this  dam  was 
authorized  by  tfct  of  Congress  approved  February  7, 1903.  Plans  and 
map  of  location  were  approved  oy  the  Secretary  of  War  September 
16, 1904. 

J.  Lock  and  dam  of  the  State  of  Massachtisetts  across  Charles 
River  at  Boston,  Mass. — In  pursuance  of  section  9  of  the  river  and 
harbor  act  of  March  3, 1899,  general  plans  for  a  lock  and  dam  at  this 
place,  to  be  built  under  authority  of  State  law,  were  approved  by  the 
Secretary  of  War  May  18, 1904,  and  detailed  plans  October  5,  1904. 

3.  Dam  of  the  Dominion  of  Canada  in  St.  Lawrenee  River,  between 
Adams  and  Les  Galops  idands. — The  construction  of  this  dam  was 
authorized  by  act  of  Congress  approved  June  18,  1902.  Plans  for 
construction  of  the  dam  were  approved  by  the  Secretary  of  War 
August  18,  1903.  Modified  plans,  providing  for  an  increase  in  height 
of  tne  dam,  were  approved  by  the  Secretary  of  War  October  10, 1904. 

i.  Dam  of  the  Watah  Rapids  Power  Company  across  Mississippi 
River  in  Stearnii  and  Benton  counties,  Minn.,  above  the  mouth  of 
^Yatab  River. — Plans  and  map  of  location  were  approved  by  the  Sec- 
retary of  W^ar  April  C,  1905.  Construction  was  authorized  by  act  of 
Congress  approved  xipril  23.  1904. 

5.  Dam  of  the  Ox  Bow  Power  Company  across  Missouri  River  at 
Ox  Bow  bend.  Mont. — Construction  of  this  dam  was  authorized  by 
act  of  Congress  approved  April  28, 1904.  Plans  and  map  of  location 
were  approved  by  the  Secretary  of  War  April  16,  1905. 


Digitized  by 


Google 


BRIDGES   AT   WASHINGTON,  D.  O.  731 

Ml  SCELLANEOf  S. 

IPublic  worku  not  provided  for  In  arU  makliiK  appropriations  for  tbt>  coiiBtructlun,  repair, 
and  preHcrratlon  of  works  on  riveni  and  barbora.! 

BRIIMJK8  AT   WASIIINiJTON.   I>.  ('. 

Operations  under  this  head  were  in  the  charge  of  Col.  A.  M.  Miller, 
Corps  of  Engineei-s,  until  Septenil)er  14,  1{)()4;  in  the  tenijwrary 
charge  of  Capt.  W.  P.  Wooten,  Corps  of  Engineei"s,  fn)m  September 
14,  loot,  until  November  14,  1904,  and  in  the  charge  of  Lieut.  Col. 
Smith  S.  Leach,  Corps  of  Engineers,  since  November  14, 1904. 

1.  Repair  of  the  Aqueduct  Bridge  across  Potomac  Hirer. — {a) 
Pier  No.  6. — The  District  of  Columbia  appropriation  act  approved 
July  1, 1902,  contained  the  following  item: 

Repairs  to  Aqueduct  Brltlije:  For  construction  of  pier  numbered  five  of  the 
Aqueduct  Bridge  iicrosH  the  Potomac  River  at  GeorRetowii,  District  of  Columbia, 
to  be  ex|)ende<l  luider  the  direction  of  the  Secretary  of  War,  slxty-flve  thousand 
dollars. 

Under  the  above  authority  a  contract  was  made  on  April  22,  1903, 
for  the  complete  reconstruction  of  Pier  No.  5,  the  work  to  be  com- 
pleted by  December  1 ,  1908. 

Work  was  starte<l  in  the  summer  of  1903,  and  considerable  progress 
on  the  cutting  of  stone  and  the  construction  of  the  cofferdam  was 
made  by  December,  when  weather  conditions  necessitated  the  suspen- 
sion of  the  work.  Previously  it  was  seen  that  the  completion  of  the 
contract  within  the  time  set  would  be  impossible,  owing  somewhat  to 
the  difficulty  of  obtaining  construction  material  t)f  the  kind  needed, 
and  an  extension  of  contract  time  was  applied  for  and  granted. 

Work  was  resmned  in  March,  1904,  as  soon  as  weather  conditions 
warranted,  and  prosecuted  continuousljr  until  the  completion  of  the 
contract  in  Deceml)er,  1904.  Some  difficulties  were  encountered  dur- 
ing the  pumping  out  and  making  water-tight  of  the  cofferdam,  but 
no  very  serious  delays  occurred,  and,  considering  the  natural  and  arti- 
ficial obstacles  to  rapid  construction,  the  work  was  completed  in  fair 
time. 

The  scheme  of  repair  was  radical,  consisting  of  the  entire  removal 
of  the  old  rubble  masonry  pier  within  a  cofferdam  built  around  it, 
and  its  reconstruction  with  first-class  ashlar  masonry. 

The  cofferdam  was  of  an  ordinary  crib  type  of  dam  sheathed  with 
tongue-and-groove  sheet  piling  and  banked  around  the  exterion  with 
earth  puddle.  The  two  bridge  spans  resting  on  the  old  pier  were 
carriea  during  the  jjeriod  of  reconstruction  by  wooden  "A"  frames 
spanning  the  interval  l>etween  the  inner  walls  of  the  cofferdam 
inclosure  and  supported  in  turn  on  trestle  towers  resting  on  the  crib 
framing.  From  the  tops  of  the  "A"  frames  the  steel  trusses  were 
subtended  by  long  iron  rods  or  stirrups  aroimd  their  end  pins. 

No  interruption  to  bridge  traffic  was  caused  by  the  rebuilding  oper- 
ations. 

.Tnly  1,  1904.  balance  tinexi)ended .$(51.  .511.  (H) 

June  30,-  1905.  amount  exfieiided  during  fi.scal  year,  for  works  of 
Improvement .5!),899.00 


July  1,  1905,  balance  unexi)ended,  dei>osIted  In  Treasurj' 1, 612.  09 
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(b)  Repair  of  piers. — Congress,  by  joint  resolution  approved  July 
1,  1902,  enacted  as  follows: 

That  the  Secretary  of  War  1h",  aiul  he  is  hereby,  authorized  to  Bpend  an 
amount  not  exceeding  three  thou-saiid  dollars  from  the  hahiuce  ot  appropria- 
tions made  for  the  reconstruction  of  pier  nuinl>er  four  of  the  Aque<luct  Bridge, 
District  of  Columbia,  for  the  puriwse  of  the  examination  of.  and  immetliatc 
temporary  repairs  to.  the  remaining  piers  of  said  bridge  in  cases  of  nee<l 
arising  from  flood  or  let*. 

In  accordance  with  the  above  authority  a  thorough  examination 
was  made  by  diver  in  the  late  spring  of  1904,  and  such  minor  rcpaii"s 
made  as  were  necessary. 

The  piers  were  at  that  time  left  in  as  good  condition  as  it  was  prac- 
ticable to  put  them,  and  as  there  has  been  no  freshet,  or  unusual  cur- 
rent disturbance  in  the  river  since  then,  it  was  thought  unneces.sarv 
to  imdertake  any  further  e.xamination  or  repair  of  them  this  season. 

.Tuly  1,  1905,  balance  unexiiended $2..H17.  77 

June  .SO,  1905,  amount  exiwnded  during  fiscal  year,  for  maintenance 
of  improvement lOt  40 

July  1,  1905,  balance  unexi)endcd 2,213.37 

(See  Appendix  B  B  B  1.) 

2.  Highway  bridge  aerotts  Potomac  River  at  Washington,  D.  C. — 
Section  12  or  an  act  of  Congress  approved  February  12,  1901,  pro- 
vided for  the  construction  of  a  highway  bridge  to  i-eplace  the  exist- 
ing Long  Bridge,  and  appropriated  the  sum  of  $568,000  for  the 
purpose. 

By  authority  of  the  Secretary  of  War  a  Board  of  Engineers  was 
constituted  to  select  a  site  and  to  formulate  plans,  specifications,  and 
estimates  for  the  bridge.  The  Board  submitted  a  report,  dated 
October  25,  1901,  which  was  transmitted  to  Congress  for  its  infor- 
mation. It  is  printed  at  page  2652  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1902. 

The  Board  presented  two  plans,  one  for  $575,000  and  one  for 
$996,000. 

Congress,  by  act  of  July  1,  1902  (Public,  No.  218),  authorized  the 
increase  of  the  limit  of  cost  of  the  structure  to  $996,000,  but  no 
actual  additional  appropriation  was  made  thereby. 

Bids  for  the  construction  of  the  bridge  across  the  main  river  were 
opened  first  on  March  27,  1903,  and,  all  being  in  excess  of  the  amount 
available,  were  rejected. 

As  a  result  of  the  second  bidding  of  July  25,  1903,  on  slightly 
revised  plans  and  specifications,  an  agreement  was  entered  into  on 
August  29,  1903,  for  the  erection  of  the  bridge,  the  contract  calling 
for  its  completion  by  February  12,  1905,  in  accordance  with  the 
requirements  of  the  act  of  July  1, 1902. 

By  authority  of  the  Secretary  of  War  a  Board  of  Engineer  oflScers 
was  constituted,  consisting  of  the  officer  in  charge  of  public  buildings 
and  grounds,  the  district  engineer,  and  the  En^necr  Commissioner 
of  the  District  of  Columbia,  for  the  consideration  of  plans  for  the 
approaches  to  the  bridge,  and  a  report  upon  the  subject  was  sub- 
mitted in  January,  1904., 
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Upon  the  Board's  recommendation  and  estimate,  the  appropriation 
was  further  increased  by  the  act  of  Congress  of  April  27,  1904  (Pub- 
lic, No.  187),  as  follows: 

For  ooiitluuing  constniction.  Includini;  approaches,  of  the  highway  bridge 
across  the  Potomac  Klver  at  Washington,  District  of  Columbia,  and  for  any 
and  all  purposes  connected  therewith,  four  hundred  and  twenty-eight  thousand 
dollars;  and  the  total  cost  of  said  bridge  and  approaches  shall  not  exceed  one 
million  one  hundred  and  ninety-six  thousand  dollars. 

By  this  act  the  appropriation  was  brought  up  to  $996,000,  and  the 
expenditure  of  $200,000  additional,  to  cover  the  cost  of  approaches, 
etc.,  authorized.  This  additional  $200,000  was  finally  appropriated 
by  act  of  Congre-ss  of  March  3,  1905,  thus  bringing  the  total  appro- 
priations up  to  $1,196,000  for  completing  construction  of  the  bridge 
and  approaches  and  all  purposes  connected  therewith. 

On  account  of  the  time  lost  in  preparation  of  plans  and  specifica- 
tions and  the  obtaining  of  bids  after  the  pa.ssage  of  the  origmal  act, 
it  was  early  seen  that  the  above-mentioned  time  limit  was  unreason- 
able, and  its  extension  for  one  year  was  recommended  by  the  Depart- 
ment to  Congress.  This  was  done  by  joint  resolution  of  Congress 
approved  February  18,  1905,  extending  the  time  for  completion  to 
February  12, 1906. 

Construction  work  was  commenced  on  the  bridge  substructure  in 
October,  1903,  and  suspended  in  December,  because  of  prohibitive 
weather  conditions.  Not  much  beyond  a  little  preliminary  work, 
assembling  of  plant,  materials,  etc.,  was  done  during  this  period. 
Work  on  the  substructure  was  resumed  in  March,  1904,  and  continued 
steadily  until  January,  1905,  when  severe  weather  conditions  again 
necessitated  its  suspension.  Fair  progress  was  made  during  this 
season,  though  owing  to  slow  deliveries  of  material  not  as  much  was 
accomplished  as  had  oecn  anticipated.  The  two  abutments  and  seven 
of  the  twelve  piers  were  complete  at  the  time  of  the  suspension. 

The  erection  of  the  superstructure  was  not  commenced  until  Sep- 
tember, 1904,  and  when  operations  were  temporarily  stopjwd  in  Jan- 
uary, 1905,  six  spans  had  l)een  as.sembled  in  place,  swung  clear  of  the 
false  work,  and  partially  riveted  up. 

Work  was  resumed  on  the  substructure  in  March  and  on  the  super- 
structure in  May,  1905,  since  which  time  the  former  has  been  prac- 
tically completed  and  the  latter  advanced  to  such  a  point  that  three 
spans  of  steel  only  remain  to  be  assembled. 

After  assembling  and  riveting  up  the  remaining  steel  work,  the 
sidewalk  railing  and  lamps  will  be  placed  and  sidewalk  and  road- 
way paving  laid. 

The  embankment  for  the  Washington  approach  is  now  completed, 
and  work  has  been  started  on  the  Virginia  approach  embanlcment, 
and,  it  is  expected,  will  be  completed  by  Se))temlK>r  1. 

The  bridge  will  probably  be  open  for  travel  in  the  fall  of  1905. 

An  estimate  of  $11,600  for  the  payment  of  expenses  incident  to 
operation  of  the  bridge  during  the  fiscal  year  endmg  June  30,  1907, 
is  submitted. 
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July  1,  1904,  balaiK'e  uuexiiended $968,235.44 

Amount  appropriated  by  District  of  Columbia  appropriation  act  of 

March  3,  1905 200,000.00 

Refund  August  11,  1904 1.00 

1, 168, 236. 44 
.  June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement    625,032.12 

July  1,  190.5,  balance  unexiiended 543,204.32 

July  1,  190.5,  outstandins  liabilities 1,845.00 

July  1,  1905,  balance  available 541. .159.32 

July  1,  loo."),  amount  covered  by  uncompleted  contracts .161,640.00 

Amount  tbat  (*an  l>e  profitably  exi)euded  in  fiscal  year  ending  Jiuic 
30, 1907,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexi)ended  July  1,  1905 11.600.00 

(Sec  Appendix  B  B  B  2.) 

MAINTEN.VXCE .  AND  REPAIR  OB"  THK  WASHINGTON  AQUEDUCT, 
DISTRICT  OF  COLUMBIA,  AND  WASHINGTON  AQUEDUCT,  DISTRICT 
OF  COLUMBIA,  FILTRATION  PLANT. 

Operations  under  this  head  were  in  the  charge  of  Col.  A.  M.  Miller, 
Corps  of  Engineers,  until  September  14,  1904;  in  the  charge  of  Capt. 
W.  P.  Wooten,  Corps  of  Engineers,  from  Septemlier  14,  1904,  until 
Noveml)er  14,  1904;  and  since  the  latter  date  in  the  charge  of  Lieut. 
Col.  Smith  S.  Ijeach,  Corps  of  Engineers,  having  under  his  immediate 
orders  Capt.  William  P.  Wooten  and  First  Lieut.  E.  J.  Dent,  Corps 
of  Engineers. 

1.  Wmhington  Aqueduct^  District  of  Columbia. — Small  repaii-s 
were  made  to  the  riprap  backing  of  the  dam  at  Great  Falls.  The 
deposit  of  mud  at  the  mouth  of  the  conduit  was  removed.  The 
feeder  between  the  river  and  the  gatehouse  was  cleaned.  A  new 
fence  Avas  built  around  the  Government  reservation  at  Great  Falls. 

Gatehouses  and  buildings  were  repaired,  painted,  and  whitewashed. 
Steel  gratings  were  placed  in  all  floor  openings  of  the  east  shaft 
gatehouse,  a  wood  ceiling  was  placed  in  the  Eock  Creek  puniphouse, 
new  screens  were  made  for  the  Georgetown  distributing  reservoir 
gatehouse,  and  all  machinery  was  kept  in  good  condition. 

The  grounds  at  the  reservoirs  were  kept  in  good  onler,  gutters, 
ditches,  roads,  and  embankments  were  cleaned  and  repaired,  and 
fences  were  repaired  and  whitewashed.  During  the  year  a  small 
dredge  was  built  at  the  Dalecarlia  reservoir  and  3,703  cubic  yards 
of  mud  removed  from  the  channel  leading  from  the  conduit  outlet 
to  deep  water.  The  flume  at  the  north  end  of  the  dredged  channel 
was  repaired. 

On  the  Conduit  road  gutters,  ditches,  culverts,  and  drains  were 
cleaned,  and  repairs  made.  (Jrass  and  weeds  were  cut  and  fences 
repaired  and  whitewa.shed.  Between  the  clubhouse  and  Great  Falls 
1,850  linear  feet  of  macadam  road  was  built. 

Small  rei)airs  were  made  to  the  bridges  along  the  line  of  the 
Aqueduct,  The  timber  work  on  the  Pennsylvania  Avenue  Bridge 
across  Bock  Creek  was  entirely  renewed. 

Repairs  wore  made  to  water  mains,  the  vaults  cleaned,  and  the 
valves  worked  and  oiled. 
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Measurement  of  the  quantity  of  water  flowing  into  the  distribution 
system,  made  in  the  month  of  June,  showed  a  daily  average  of 
68,000,000  gallons.  This  is  the  largest  measurement  yet  made.  The 
quantity  of  water  used  by  the  United  States  in  the  Federal  buildings 
and  reservations  may  now  be  closely  estimated  at  10,000,000  gallons 
per  day,  based  on  actual  meterings  by  the  District  authorities  at  a 
majority  of  the  points  of  consumption.  Excluding  this  10,000,000 
gallons  from  the  total  consumption  and  taking  the  population  of 
1905  from  the  police  census,  a  per  capita  consumption  of  170  gallons 
results.  The  measured  supply  to  a  purely  residential  district  is 
nearly  as  great  from  midnidht  to  4  a.  m.  as  from  noon  to  4  p.  m. 
During  the  cold  weather  in  February  the  quantity  passing  into  the 
mains  varied  froni  90,000,000  to  103^000,000  gallons;  the  reservoirs 
•were  depleted  imtil  the  total  reserve  capacity  was  but  one-third  of 
the  normal  and  less  than  two  days'  supply,  notwithstanding  the  fact 
the  conduit  discharged  the  unprecedented  quantity  of  97,000,000 
gallons.  The  filtration  plant  which  will  be  put  in  ojieration  before 
the  next  winter  has  a  maximum  capacity  of  75,000,000  gallons  per 
diem.  Any  excess  of  this  amount  must  be  supplied  by  the  intro- 
duction of  unfiltered  water  into  the  mains. 

The  conduit  from  Great  Falls  to  Georgetown  was  built  nearly 
fifty  years  ago. 

Attention  is  invited  to  the  danger  of  an  interruption  of  the  supply 
by  an  accident  to  the  conduit  This  structure  has  stood  for  nearly 
half  a  century,  and  without  interruption  in  its  use  other  than  to  empty 
it  periodically  for  cleaning.  This  fact  is  no  guaranty  that  it  will  not 
be  interrupted  in  the  future. 

It  includes  6  tunnels,  aggregating  3,700  linear  feet,  in  seamy  rock, 
and  unlined.  They  can  not  be  lined  until  a  new  conduit  is  built.  At 
every  cleaning  fragments  of  rock  are  found  to  have  been  dislodged 
from  the  rooiT  There  is  an  appreciable  risk  of  more  or  larger  pieces 
falling  in,  sufficient  to  block  the  tunnel  for  a  considcpable  time. 

There  are  26  culverts,  nearly  all  in  made  ground,  the  failure  of  any 
one  of  which  would  break  the  conduit.  They  are  of  mas.sive  con- 
struction, but  equally  strong  ones  have  been  washed  out,  and  the.se 
may  be. 

The  Dalecarlia  reservoir  is  formed  by  an  earthen  dam  across  a 
valley.  In  this  dam  is  the  by-conduit.  If  this  dam  should  break, 
the  by-conduit  would  be  destroyed  and  the  supply  of  the  District 
completely  cut  off. 

Tne  statement  is  justifiable  that,  notwithstanding  its  fifty  years  of 
uninterrupted  use,  the  Washington  Aqueduct  is  more  vulnerable  than 
the  average  of  similar  structures  and  that  there  is  risk  of  an  accident 
to  it  whicn  would  cut  off  the  supply  for  a  periocl  long  enough  to  cause 
a  water  famine,  which  would  involve  a  cancellation  of  all  fire  insur- 
ance and  a  partial  depopulation  of  the  city,  besides  other  and  more 
calamitous  consequences.  This  risk  can  be  underwritten  by  the  con- 
struction of  another  conduit,  and  in  no  other  way. 

The  construction  of  a  second  conduit  presents  some  important 
incidental  advantages.  It  will  settle  the  question  of  supply  until  the 
District  contains  more  than  twice  its  present  population. 

The  project  for  the  second  conduit  should  include  adequate  reser- 
voirs, and  may  be  made  to  more  than  double  the  i>rosent  reserve  suj)- 
ply.    This  will  remove  the  single  defect  in  the  filtration  scheme. 
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It  is  conceded,  and  has  been  officially  stated,  that  the  filtration  plant 
will  probably  not  produce  an  effluent  entirely  satisfactory  as  to  color 
at  periods  or  maximum  turbidity  in  the  river.  To  double  the  reserve 
reservoir  capacity  will  permit  the  headgate^  to  be  closed  during 
periods  of  maximum  turbidity  and  insure  a  clear  effluent  at  all  times. 
The  increased  sedimentation  will  slightly  increase  the  capacity  of  the 
beds  for  a  given  cost  of  operation,  or  will  reduce  the  cost  for  a  given 
capacity. 

with  the  idea  ofuisurance  paramount,  the  new  conduit  should  not 
be  built  alongside  the  present  one,  but  should  follow  a  radically  dif- 
ferent course,  to  reduce  to  a  minimum  the  chance  of  a  single  cause 
disabling  both.  For  this  reason  all  possible  alternative  routes  should 
be  examined  and  the  preliminary  surveys  become  more  important  and 
more  extensive  and  will  require  more  time. 

An  estimate  of  $10,000  for  these  surveys  is  submitted  and  its  favor- 
able consideration  is  urged.  The  cost  oi  these  surveys  and  any  prob- 
able cost  of  a  second  conduit  will  be  a  very  cheap  insurance  against 
the  interruption  of  the  water  supply,  which  will  remain  a  constant 
menace  to  the  District  until  such  insurance  is  effected. 

'The  estimates  for  the  fiscal  year  ending  June  30,  1907,  are  as  fol- 
lows: 

For  building  combined  storebouse  niid  stable  at  Grent  Falls $3,000 

For  preliminary  surveys  for  additional  conduit  from  Great  Falls 10,000 

For  operation,  niuiuteuancc,  and,  repair  of  the  aqueduct  and  its  accesso- 
ries, including  the  Conduit  road,  the  Washington  city  resen'oir,  and 
the  Washington  Aqueduct  tunnel 3.3,000 

Total 46,000 

Appropriated  by  act  of  April  27,  1904 $33,000.00 

June  ;»,  1905,  amount  extiended  during  fiscal  year 30,051.(81 

July  1.  1005,  balance  unexi>ende<1 2,!>48.39 

July  1,  1905,  outstanding  liabilities 2, 94a  30 

(See  Appendix  CC  C  1.) 

J.  Wanhiiif/toii  Aqueduct,  IHstriH  of  Columbia,  Filtration  Plaint. — 
IJy  various  acts  of  Congress  there  has  i>een  appropriated  for  the  work 
the  sum  of  $3,408,405.  At  the  beginning  or  the  fiscal  year  the  work 
was  about  15  per  cent  completed  and  was  in  full  progress. 

During  the  year  the  following  progress  has  been  made : 

Piivipniff  station. — The  station  is  complete,  except  for  the  installa- 
tion of  the  electric  generator  and  engines,  the  tiling  and  finishing. 

0^'re  and  laboratory. — The  foundations,  walls,  roof,  floors,  and 
partitions  are  complete. 

Regulator  houHCH, — The  foundation  of  No.  7  was  built ;  Nos.  2  and  5 
were  completed ;  the  supei-striictures  of  Nos.  1,  3,  and  4  were  built,  and 
the  foundation  and  walls  of  No.  6. 

Coittroller  hoime. — This  building  was  completed,  except  the  plaster- 
ing and  painting. 

Shelter  house. — The  foundation,  walls,  and  roof  were  completed. 

Contract  tcorl-. — The  following  work  has  been  done: 

The  Bal)cock  &  Wilcox  Company  has  completed  the  installation  of 
Iwilers,  mechanical  stokei"s,  and  economizers. 

Henry  R.  Worthington  has  completed  the  installation  of  main 
pumps  and  engines,  sand-washing  pumps  and  engines,  and  steam  pip- 
ing. 
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The  Builders'  Iron  Foundry  has  delivered  and  installed  the  regjis- 
ters  for  the  72-inch  and  54-inch  meters,  and  has  delivered  the  remain- 
ing register  and  25)  indicators. 

The  Coffin  Valve  Company  has  completed  its  contract. 

The  Virginia  Portland  Cement  Company  delivered  during  the 
year  120,007.75  barrels  of  Old  Dominion  cement.  Of  this  quantity 
118,312.50  barrels  were  accepted. 

In  January,  1005,  schedules  of  operations  for  the  ensuing  season 
were  prepared  by  the  engineer  officer  in  charge  and  submitted  to  the 
contractors.  These  schedules  indicated  to  each  contractor  the  quan- 
tity and  location  of  work  to  bi»  done  during  each  month  from  March 
to  October.  At  the  close  of  the  fiscal  year  all  work  was  up  to  schedule, 
except  as  hereinafter  «ioted. 

The  Brennan  Construction  Company  has  continued  work  as  fast 
as  the  ground  was  available.  The  progress  made  by  this  contractor  has 
equaled  that  required  by  the  schedule,  with  a  few  trifling  exceptions. 

Cowardin,  Bradley,  Clay  &  Co.  have  completed  the  embanKment 
under  the  filters  dtiring  the  year.  The  remaniing  embankment  con- 
sists of  filling  around  and  over  filters  and  trimming  various  slopes. 
The  remaining  excavation  consists  of  about  14,900  cubic  yards  in  bed 
No.  10  and  about  7,000  cubic  yards  in  the  courts.  During  the  year 
the  progress  of  the  concrete  work  has  been  satisfactory  and  the  qual- 
ity of  the  concrete  has  been  good.  This  contractor  has  fallen  behind 
his  schedule  in  beds  Nos.  (i,  7,  10,  and  11,  but  has  run  ahead  of  the 
schedule  in  beds  Nos.  25  to  29. 

L.  E.  Smoot  has  placed  during  the  year  95,008  cubic  yards  of  filter 
sand  and  23,011  cubic  yards  of  gravel.  Fifteen  beds  have  been  com- 
pleted, .4  partially  completed,  and  the  work  is  practically  up  to 
schedule. 

The  following  estimate  of  the  cost  of  maintenance  and  operation  of 
the  Washington  Aqueduct  filtration  plant  for  the  fiscal  year  ending 
June  30,  1907,  is  submitted : 

1  superintendent f3,  000 

1  chief  chemist  and  assistant  superintendent 2,100 

1  first  assistant  chemist 1,500 

1  second  assistant  chemist ... 1,000 

1  stenographer  and  clerk 1,200 

2  Janitors,  at  $600  each 1,200 

1  chief  steam  engineer 1,800 

1  first  assistant  steam  engineer 1,440 

1  second  assistant  steam  engineer 1,080 

3  oilers,  at  $900  each 2.700 

5  firemen,  at  $900  each 2,700 

3  coal  passers,  at  .^720  each 2, 160 

1  filter  foreman 1,,500 

1  assistant  filter  foreman 1,080 

3  foremen,  at  $900  each 2,700 

3  watchmen  and  gauge  tenders,  at  $900  each 2,700 

80  laborers,  at  $1.50  i)er  day,  for  .300  days 36,000 

6  teams  with  drivers,  .SOO  days,  at  $2  i)er  day  each 3,  600 

Laboratory  and  ofllce  supplies 1,500 

5,600  tons  of  coal,  at  $4.25 23,800 

Pumping  station  supplies,  oil,  waste,  repairs,  etc 2,400 

Filter  supplies,  tools,  hose,  repairs,  and  contingencies 8,000 

Total 105, 160 
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July  1,  1904,  balance  unexpended $2,302,129.17 

June  30,  1905,  amount  exx>ended  during  fiscal  year 1,325,445.11 

July  1,  1905,  balance  unexpended 976,684.06 

July  1,  1905,  outstanding  liabilities $12,761.20 

July  1, 1905,  amount  covered  by  uncompleted  contracts.  558. 677. 01 

571, 438. 21 

July  1,  1905,  balance  available 405,245.85 

(See  Appendix  CCC  2.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS, 
AND  CARK  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT. 
IN  THE  DISTRICT  OP  COLUMBIA. 

OflBcer  in  charge,  Col.  Charles  S.  Bromwell,  IT.  S.  Army. 

Considerable  miscellaneous  painting  was  done  about  the  Executive 
Mansion,  necessary  minor  repairs  made,  and  improvements  made  in 
some  of  the  plumbing.     Three  additional  greenhouses  were  built. 

At  the  Washington  Monument  new  hoisting  cables  and  new  coun- 
terweight cables  and  a  new  controller  cable  installed  for  the  use  of 
the  elevator.  Two  new  80-horsepower  boilers  purchased  and  placed 
in  position  in  the  power  house.  A  reception  room  constructed  on  the 
lower  floor  for  the  accommodation  of  visitors  waiting  for  the  elevator. 
A  pair  of  iron  folding  gates  and  a  revolving  door  placed  at  the  en- 
trance to  the  Monument.  j 

Inspections  were  made  every  month  of  the  various  buildings  occu- 
pied as  offices  by  the  War  Department,  except  the  State,  \Wr,  and 
Kavy  Department  building,  in  connection  with  their  preservation, 
care,  and  safety.  ■ 

The  care  required  to  maintain  them  in  good  condition  was  extended 
to.  the  improved  parks  and  park  places.  Eight  of  the  unimproved 
reservations  were  partially  improved,  and  one  that  had  been  partially 
improved  was  still  further  improved.  Cement  coping  was  con- 
structed around  5  reservations,  a  total  length  of  6,256  feet  of  coping, 
with  54  corner  posts  at  entrances  to  walks.  Seventeen  thousand  eight 
hundred  and  thirty  square  yai'ds  of  sod  laid.  Two  new  cement  foun- 
tain basins  constructed.  The  work  of  improving  the  part  of  Potomac 
Park  lying  between  the  tidal  reservoir  and  the  Monument  grounds 
completed  by  the  improvement  of  the  part  west  and  south  of  the 
propagating  gardens  and  a  small  section  west  of  the  Seventeenth 
street  roadway,  a  total  area  of  23  acres.  Six  hundred  trees  and  2,500 
shrubs  planted.  Extensive  repairs  made  to  gravel  roads  and  walks. 
A  bridle  path  staked  out  in  the  Smithsonian  grounds.  Four  hundred 
and  forty-nine  trees  and  shrubs  planted  in  the  Congressional  Library 
grounds,  and  a  large  number  of  trees,  shrubs,  vines,  and  bulbs  planted 
m  the  Capitol  grounds.  One  hundred  and  ninety-one  park  settees 
repaired  and  1,829  painted.  Post-and-chain  fences  erected  around 
four  reservations.  Eight  park  lodges  and  the  post-and-chain  fences 
and  post-and-bar  fences  around  59  reservations  painted.  Five  thou- 
sand four  hundred  and  fifty-six  feet  of  water  pipe  and  3,070  feet  of 
drainpipe  laid.  Three  hundred  and  fifty-seven  square  yards  of 
asphalt  roadway  and  2,635  square  yards  of  asphalt  foot  walks  resur- 
faced. Improvements  and  betterments  made  in  the  line  of  telegraph 
that  connects  the  Capitol  with  the  Departments,  etc.  Six  hundred 
and  sixty-.seven  applications  for  projections  beyond  the  building 
line  investigated  and  reported  upon". 
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At  the  propagating  gardens  two  additional  greenhouse  structures, 
commenced  the  previous  year,  completed.  Considerable  progress 
was  made  in  improving  the  addition  to  the  nursery  grounds.  Over 
1,000,000  plants  propagated.  Additional  machinery  and  electric 
motors  installed  in  the  shops  building. 

Work  for  the  improvement  of  "  Sherman  Plaza,"  the  grounds 
around  the  statue  of  (leneral  Sherman,  completed. 

The  working  model  for  the  statue  of  Gen.  George  B.  McClellan  ap- 
proved. 

A  contract  entered  into  for  the  erection  of  the  statue  of  Gen.  Hugh 
Mercer  at  Fredricksburg,  Va.,  and  thq  full-size  clay  model  of  the 
statue  submitted  and  approved. 

The  model  for  the  statue  of  General  Pulaski  submitted  by  the 
artist  selected  to  make  it  and  rejected. 

Additional  damage  was  done  by  ice  in  February,  1906,  to  the  wharf 
at  Wakefield,  Va.,  the  birthplace  of  Washington. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30,  1907. 

The  estimates  are  as  follows : 

I'or  tJbe  Improrement  and  care  of  public  buildings  and  grounds  in 
charge  of  the  Chief  of  Engineers) $261,  T75« 

For  compensation  of  i>er!<on8  employed  by  office  of  public  buildings 
and   grounds 84,  780 

Telegraph  lines  connecting  Capitol  with  Deimrtments :  Care  and  re- 
pair of  existing  lines 1,500 

For   contingent   and   Incidental   expenses   of   public   buildings   and 
grounds 700 

For  care  of  Washington  Monument  and  maintenance  of  elevator : 

Salaries  of  employees $8,820 

Fuel,  lights,  contingencies,  etc 3,000 

11,820 

For  monument   and   wharf   at   Wakefield,    Va.,   the   birthplace  of 

Washington : 

Repairs  to  wharf .-  $7,000 

Repairs  to  fences,  etc 500 

7,500 

For  rebuilding  sea  wall  on  Potomac  River  front  between  Arsenal 

wall  and  N  street  south 7,600 

Total 375,575 

(See  Appendix  D  D  D.) 

NORTHERN- AND  NORTHWESTERN   LAKES— CORRECTING   AND   ISSU- 
ING CHARTS— SURVEYS— WATER  LEVELS. 

''  As  early  as  1816  local  surveys  of  the  Great  Lakes  for  special  pur- 
poses were  made  by  engineer  officers,  but  the  "  lake  survey  "  as  a 
systematic  work  was  commenced  in  1841.  It  was  diligently  prose- 
cuted thereafter  until  1882,  when  for  a  time  extended  field  operations 
were  suspended.  The  correction,  printing,  sale,  and  issue  of  charts 
continued  without  cessation,  how'ever,  the  additions  and  corrections 
being  largely  based  upon  local  surveys  and  reports  by  engineer 
officers  in  charge  of  the  river  and  harbor  improvements  on  the  lakes. 
I  Systematic  field  work  was  resumed  in  1889,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1898  operations  were  extended  to 
include  cognate  work  of  observing  and  investigating  the  levels  of  the 
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Great  Lakes  and  their  connecting  watei"s,  with  a  view  to  their  regula- 
tion in  the  interest  of  commerce.  The  survey  proper  has  from  the 
beginning  been  carried  on  under  the  War  Department,  being  at  first 
conducted  by  the  Chief  of  Topogi-aphical  Engineers,  and  by  the 
Chief  of  Engineers  after  the  consohdation  of  the  Topographical 
Engineers  with  the  Corps  of  Engineers. 

The  first  regular  appropriation  for  the  survey  was  made  in  1841, 
and*  annual  appropriations  followed,  with  the  single  exception  of 
1847.  The  appropriations  to  date  for  all  purposes  of  the  survey  dur- 
ing the  sixty-four  years  of  its  existence  have  aggregated  $3,911,879,  of 
which  $2,411.81  has  reverted  to  the  Treasury. 

The  following  extract  from  Professional  Papers  of  the  Corps  of 
Engineers,  United  States  Army,  No.  24,  describes  the  conditions  gov- 
emmg  the  navigation  of  the  Great  Lakes  in  1841 : 

1.  The  Inke  survey  was  begun  In  1811  under  nn  appropriation  of  $15,000  made 
In  May  of  that  year.  At  this  time  the  country  bordering  on  the  lower  lalceB  was 
niready  i)retty  well  settled,  and  works  for  the  Improvement  or  formation  of  har- 
Iwrs  had  been  commenced  at  most  of  the  important  jwlnts  on  Lakes  Erie  and  On- 
tario. The  ui)i)er  lake  region  was  but  thinly  settled,  and  there  were  no  good  liar- 
bors  on  Lake  Huron  and  but  one  (the  harbor  of  Chicago)  on  Lake  Michigan.  Set- 
tlers were,  however,  iMmring  in  rapidly.  «ih1  there  was  even  then  a  large  and 
constantly  increasing  commerce  l)etween  the  lake  ports,  esfiecially  from  Buf- 
falo to  Detroit  and  Chicago.  Couiniuuicution  with  Liike  Superior  could  onlj-  be 
had  by  portage  around  the  Sault  Ste.  Marie,  but  the  great  mineral  wealth  of 
the  country  was  attracting  attention,  and  a  survey  for  a  ship  canal  had  l)een 
made  In  1840  by  officers  of  the  Topographical  Engineers.  The  lake  commerce 
was  carried  on  under  many  difficulties,  which  caused  much  loss  of  life  and 
property  each  year. 

There  were  no  charts  of  the  lakes  exc-ept  tlie  admiralty  charts,  compiled  from 
the  surveys  of  Capt.  IL  \V.  Bayfield,  of  the  royal  navy  (English),  and  these 
were  not  in  general  use  by  the  masters  of  Amerloin  vessels.  These  charts  were 
the  results  of  rapid  recommissances,  and  although  they  showed  the  coast  lines 
with  an  accuracy  which  is  remarkable  c-onsldering  the  rough  metliods  of  sur- 
veying employed,  they  were  of  little  value  as  hydrographical  charts  of  the 
American  coast,  becanse  tiiey  showed  the  depths  of  water  in  comparatively  few 
places  and  but  a  small  number  of  the  many  reefs  and  shoals  which  are  found 
along  the  lake  shores. 

There  were  few  light-houses  and  beacwns  to  Indicate  the  (Msltlons  of  dangers 
to  navigation,  and,  in  the  absence  of  charts,  pilots  were  obliged  to  rely  uiwn 
their  own  knowledge,  which  was  fre<iuently  only  acquired  by  the  vessels  ground- 
ing on  a  shoal  or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because,  while 
violent  gales  are  fre<iuent  and  the  storms  rival  those  of  the  ocean  itself,  a  ves- 
sel is  never  more  than  a  few  hours'  run  from  the  shore  and  can  not,  as  Is  gen- 
erally the  case  at  sea,  drift  before  the  wind  until  the  storm  is  over,  but  In  a 
long-continued  gale  must  be  thrown  upon  the  shore,  unless  a  port  .or  harbor  of 
refuge  can  Ije  entered.  In  1841  a  vessel  leaving  Chicago  found  no  harlKjr  or 
shelter  in  storms  until  the  Manltou  or  Beaver  Islands  were  reached,  and  after 
passing  the  Straits  of  Mackinac  it  was  again  exposed  without  refuge  on  r^ke 
Huron,  except  in  the  vicinity  of  I'resque  Isle,  until  the  head  of  St.  Clair  River 
was  reached.  In  sailing  from  Chicago  to  Buffalo  the  greatest  dlfflcnlties  were 
encountere<l  In  the  vicinity  of  tlie  Straits  of  Mackinac  and  in  the  west  end  of 
Lake  Erie  on  account  of  the  many  islands,  shoals,  and  reefs  found  in  those 
localities,  and  at  the  mouth  of  the  St.  Clair  Biver,  at  which  no  improvements 
had  been  made  in  1841,  and  where  tlie  channels  were  not  only  circuitous  and 
narrow  but  so  shoal  that  vessels  in  low-water  seasons  fi-equently  were  com- 
pelled to  have  their  cargoes  taken  over  the  bars  In  lighters. 

It  was  therefore  with  the  double  object  of  furnishing  reliable  charts  to  lake 
vessels  and  of  determining  from  the  surveys  the  works  of  improvement  which 
were  necessarj-  to  the  prosperity  of  the  lake  commerce  that  Congress  in  1841 
directed  a  survey  of  the  Lakes,  and  that  annual  appropriations,  with  the  single 
exception  of  the  year  1847,  have  since  been  made  for  carrying  on  the  sorrey. 
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Some  Idea  of  the  magnitude  of  tbe  work  may  be  bad  from  the  following 
dimensions : 

"  The  American  shore  line  of  the  Great  Lakes  and  their  connecting  rivers,  if 
measured  In  steps  of  25  miles,  is  about  3,000  miles,  but  if  the  Indentations  of 
the  shore  and  the  outlines  iif  the  Islands  be  included  the  developed  shore  line  19 
about  4,700  miles  in  length. 

"Along  rivers  and  where  a  lake  Is  narrow  it  is  necessary  for  navigation  that 
both  shores  be  mapped.  This  increases  the  length  of  the  shore  line  to  l)e  sur- 
veyed between  St.  Regis,  N.  Y.,  and  Duluth,  Minn.,  to  about  0.000  miles."  <• 

During  the  first  ten  years  of  the  survey,  while  a  general  geodetic  survey  of 
the  entire  chain  of  lakes  was  contemplated  for  tbe  future,  and  tbe  actual  oiiera- 
tlons  were  mainly  confined  to  surveys  of  si)ecial  localities  where  improvements 
were  called  for  or  where  the  navigation  was  difflcult ;  and  where  the  surveys 
were  more  extended  they  were  little  more  than  reconnaissances.  This  course 
was  made  necessary  because  the  appropriations  were  Inadequate  to  the  pur- 
chase of  the  finer  instruments  and  the  supiwrt  of  the  larger  force  necessary 
for  more  extensive  and  more  exact  8ur>'ey8,  and  also  because  of  the  pressing 
need  of  Improvements  at  particular  locaijtles,  for  which  preliminary  surveys 
were  essential. 

The  execution  of  the  survey  involved  a  great  quantity  of  astro- 
nomic, topographic,  and  hydrographic  work,  all  of  which  was  per- 
formed with  a  high  degree  of  skill  and  accuracy.  The  result  was 
the  completion  of  a  series  of  reliable  charts  for  lake  vessels  and  the 
furnishing  of  a  basis  for  works  of  channel  improvement  upon  the 
Lakes  themselves  and  their  connecting  waters. 

The  original  series  consisted  of  76  charts,  all  of  which  were  printed 
from  copperplates.  As  a  result  of  revisions,  additions,  and  cancel- 
lations there  are  now  in  force  104  lake-survey  charts,  of  which  31  are 
printed  in  black  from  copperplates;  33  are  lithographs  in  colors 
from  copperplate  transfers;  37  are  lithographs  in  colors,  and  3  are 
photolithographs  in  colors. 

The  charts  issued  in  colors  have  all  depths  of  18  feet  and  le.ss  in 
blue,  showing  at  a  glance  where  vessels  may  proceed  with  safety,  and 
are  considered  by  vesselmen  much  preferable  to  the  old  style  printed 
in  plain  black  and  white.  This  new  series  of  colored  charts  is  be- 
lieved to  constitute  a  distinct,  advance  in  chart  construction  and 
printing  and  meets  with  high  favor  from  navigators  and  others. 

From  1882  to  June  30,  1905,  a  total  sum  of  $22,837.06  was  derived 
from  the  sale  of  charts  by  the  Detroit  office  and  deposited  in  the 
United  States  Treasury. 

Up  to  February  20,  1890,  one  full  set  of  charts  was  is.sued  free  to 
each  United  States  registered  ves.sel.  Any  additional  charts  fur- 
nished such  vessels  and  all  furnished  for  other  unofficial  use  were  sold 
at  the  uniform  price  of  30  cents  each.  On  the  date  above  mentioned 
the  free  issue,  except  for  official  purpose.s  of  the  Government,  was 
discontinued  pursuant  to  law,  and  since  then  the  charts  have  been 
sold  for  all  private  and  unofficial  use  at  prices  ranging  from  5  cents 
to  30  cents  each,  the  price  being  intended  in  each  instance  to  cover 
only  the  cost  of  paper  and  printing. 

During  the  year  the  main  work  of  the  survey  was  conducted  until 
June  15, 1905,  by  Maj.  Walter  L.  Fisk,  Corps  of  Engineers,  in  charge 
of  the  principal  office  of  the  survey  at  Detroit,.  Mich.,  and  after  June 
15  by  Maj.  Lansing  H.  Beach,  Corps  of  Engineers.  Nearly  the 
whole  work  of  conducting  surveys  and  water-level   observations, 

o  From  memoranda  respecting  the  lake  survey,  by  Gen.  C.  B.  Comstock,  pub- 
ligbed  In  tbe  Report  of  the  Chief  of  Engineers  for  1875. 
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reducing  the  results  thereof,  and  of  correcting  and  issuing  charts 
was  devolved  upon  that  office.  The  district  engineer  officers  ren- 
dered important  aid  by  making  local  surveys  and  by  regularly  sup- 
plying valuable  information  for  correcting  the  charte,  bulletins,  and 
supplements  to  the  latter.  These  district  officers  are  located  at 
Duluth,  Minn.,  Milwaukee,  Wis.,  Chicago,  111.,  Grand  Rapids,  Mich., 
Detroit,  Mich.,  Cleveland,  Ohio,  and  Buffalo,  N.  Y.,  wiui  suboffices 
at  Sault  Ste.  Marie,  Mich.,  and  Oswego,  N.  Y. 

Charts  may  be  purchased  at  the  main  office  at  Detroit,  at  the  canal 
office  at  Sault  Ste.  Marie,  Mich.,  and  at  the  United  States  engineer 
office  in  Buffalo,  N.  Y.  Complete  sample  sets  may  be  seen  at  the 
United  States  engineer  offices  at  Duluth,  Minn.,  Milwaukee,  Wis., 
Chicago,  111.,  Grand  Rapids,  Mich.,  Cleveland,  Ohio,  and  Oswego, 
N.  Y.,  enabling  purchasers  to  select  exactly  the  charts  they  wish  to 
order. 

During  the  fiscal  year  ending  June  30,  1905,  the  number  of  charts 
sold  by  the  Detroit  office  was  9,780,  and  by  the  Buffalo  office  2,044, 
the  aggregate  sales,  11,824,  being  1,160  more  than  in  1904.  Tlie  pro- 
ceeds of  the  sales  amounted  to  $1,939.54,  and  were  deposited  to  the 
credit  of  the  Treasurer  of  the  United  States.  The  Detroit  office 
issued  2,685  charts  for  official  use  and  the  Buffalo  office  70,  a  total  of 
2,755.  To  date  more  than  300,000  of  these  charts  have  been  sold  and 
issued  for  actual  service. 

During  the  year  the  Detroit  office  has  revised,  transferred  to  stone, 
and  printed  editions  in  colors  from  14  copperplate  charts,  engraved 
on  stone  and  issued  in  colors  8  entirely  new  charts  of  the  regular 
series,  revised  and  printed  second  editions  of  2  charts  previously 
engraved  on  stone.  For  supplements  to  Bulletin  No.  14  and  for  Bulle- 
tin No.  15  two  insets  were  engraved  on  stone  and  6  others  prepared  in 
other  ways.  In  addition  to  the  above,  the  engraving  of  5  new  charts 
of  the  regular  series  is  well  advanced. 

Of  the  entire  series  of  charts  there  had  been  issued  in  colors  5  on 
July  1,  1900;  12  on  July  1,  1901;  30  on  July  1,  1902;  49  on  July  1, 
1903;  59  on  July  1, 1904,  and  73  on  July  1, 1905. 

There  are  now  six  parties  in  the  field,  as  follows : 

One  engaged  on  resurvey  of  west  end  of  Lake  Erie;  one  on  resur- 
vey  of  Green  Bay  and  the  passages  leading  into  it  from  Lake  Michi- 
gan ;  one  on  resurvey  of  northern  Lake  Imchigan  and  the  Straits  of 
Mackinac,  and  also  to  be  engaged  later  on  surveys  of  the  shores  of 
Keweenaw  Point,  Lake  Superior;  one  extending  primary  triangula- 
tion  southward  along  the  western  shore  of  Lake  Huron ;  one  on  trian- 
gulation  among  Les  Cheneaux  Islands,  and  one  making  local  surveys 
for  new  harbor  charts  and  correction  of  those  already  issued. 

Several  local  surveys  and  examinations  were  made  to  provide  data 
for  projecting  new  charts  and  correcting  old  ones. 

The  extensive  revision  of  the  charts  now  under  way  has  for  its 
object  to  show  to  date  the  changes  which  have  taken  place  in  formerly 
existing  conditions  as  charted,  due  to  natural  and  artificial  agencies, 
in  order  better  to  serve  the  deeper-draft  vessels  now  engaged  in  lake 
commerce.  Many  of  the  original  charts  were  prepared  havingin 
view  a  navigation  calling  for  a  draft  not  exceeding  12  feet  The 
soundings  were  referred  to  planes  representing  mean  or  average 
stages  of  water,  and  general  depths  exceeding  18  feet  below  such 
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planes  were  not  closely  developed.  Present  requirements  of  com- 
merce demand,  however,  that  tne  bottom  be  accurately  charted  to 
depths  of  not  less  than  30  feet  in  the  open  lakes  and  of  25  feet  in 
their  connecting  rivers  or  straits,  and  these  depths  should  relate  to 
"  low-water  "  stages  instead  of  to  the  "  mean  stages  "  above  mentioned. 
This  calls  for  extensive  surveys  and  a  vast  amount  of  office  work, 
all  of  which  must  be  done  with  great  care  and  accuracy,  and  the 
work  is  now  being  prosecuted  with  a  large  force.  To  secure  a  satis- 
factory rate  of  progre&s  will  require  an  expenditure  of  at  least 
$115,000  during  the  year  ending  June  30,  1907. 

In  addition  to  work  relating  to  charts,  the  Detroit  office  continued 
operations  during  the  year  under  the  project  adopted  in  1898  for  an 
exhaustive  investigation  of  lake  levels,  as  described  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  that  year,  pages  3774^-3776. 
The  principal  field  work  or  the  year  comprised  a  series  of  winter 
discharge  measurements  of  St.  Marys  River,  taken  through  the  ice  at 
Sault  Ste.  Marie,  Mich;,  lake  temperature  observations,  and  the  main- 
tenance of  15  self-registering  water  gauges  on  the  several  lakes  from 
Ontario  to  Superior  and  Michigan,  which  supply  an  accurate  and 
continuous  record  of  the  most  minute  changes  in  the  elevation  of  the 
water  surface.  In  Appendix  E  E  E  of  this  report  will  be  found  a 
table  giving  the  discharges  of  all  the  Great  Lakes  at  the  mean  stage 
of  each  for  the  past  forty-five  years,  as  determined  from  the  monthlj' 
means  shown  on  the  plate  in  the  same  appendix.  This  work  is  now 
fully  organized  and  it  is  hirfily  important  that  it  be  pushed  to  com- 
pletion as  rapidly  as  pos.sible.  For  this  purpose  the  sum  of  $10,000 
should  be  made  available  for  expenditure  during  the  fiscal  year  end- 
ing June  30, 1907. 

It  is  therefore  recommended  that  the  appropriation  for  that  year 
be  made  to  include  the  two  amounts  indicated  above,  and  that  it  be 
formulated  as  in  the  act  of  March  3,  1905,  as  follows : 

Estimate  for  the  fiscal  year  ending  June  SO,  1907. 

For  survey  of  northern  and  northwestern  lakes,  including  all  neces- 
sary exi)eiises  for  preparing,  correcting,  extending,  printing,  and 
issniug  charts  and  bulletins,  and  of  Investigating  lake  levels  with 
a  view  to  their  regulation,  to  be  Immediately  available  and  to  re- 
main available  until  expended $125,000.00 

SURVEYS,   ADDITIONS   TO,   AND  COBBECTINO   ENOKAVED   FLATE8. 

July  1,  1904.  balance  unexpended $205,597.91 

November    1,    1004,    proceeds    from    sale   of   property, 

office  of  the  Chief  of  Engineers $105.  00 

Amount  appropriated  by  sundry  civil  act  of  March  .3, 

1905 100,000.00 

100, 105. 00 

305,  702.  91 
June  30,  1905,  amount  expended  during  fiscal  year 121, 106.  56 

July  1,  1905,  balance  unexpended 184,596.35 

Bulletins. — The  preparation  and  issue  of  the  series  of  bulletins,  sup- 
plementary to  the  charts,  commenced  in  1889,  relating  to  the  river 
and  harbor  improvements  and  navigation  of  the  Great  Lakes,  was 
formerly  done  by  this  office,  but  was  transferred  to  the  Detroit  office 
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in  1902.  Of  Bulletin  No.  15,  the  last  issued  there,  over  2,100  copies 
have  already  been  distributed  to  the  marine  interests,  and  requests  for 
it  are  constantly  being  received.  These  bulletins  are  issued  annually 
with  monthly  supplements  through  the  season  of  navigation,  and  give 
the  latest  and  fullest  descriptions  of  the  progress  in  works  of  river  and 
harbor  improvements  intended  to  benefit  the  navigation  of  the 
Great  Lakes  and  their  connecting  waters,  and  the  results  of  surveys 
in  those  waters  made  under  the  direction  of  the  Detroit  office  of  the 
lake  survey  and  the  district  engineer  officers.  Small  maps  showing 
locations  of  new  shoals,  changes  in  important  channels,  harbors  not 
otherwise  charted,  etc.,  are  inserted  in  both  bulletins  and  supple- 
ments as  occasion  arises. 

Annual  water  levels  of  the  Northern  and  Narthtceatern  Lakes. — A 
table  showing  the  monthly  water  levels  from  July  1, 1904,  to  June  30, 
1906,  at  Marquette,  Mich.,  on  Lake  Superior;  Milwaukee,  Wis.,  on 
Lake  Michigan ;  Sand  Beach,  Mich.,  on  Lake  Huron ;  Cleveland,  Ohio, 
on  Lake  Erie,  and  Charlotte  N.  Y.,  on  Lake  Ontario,  will  be  found  in 
Appendix  E  E  E. 

Survey  of  reef  in  Lake  Superior. — An  allotment  of  $200  from  the 
indefinite  appropriation  for  "  Survey  of  Northern  and  Northwestern 
Lakes  "  was  made  in  May,  1904,  for  locating  the  reef  on  which  the 
steamer  J.  T.  Hutchinson  stranded  in  Deceinber,  1903.  (See  Report 
of  the  Chief  of  Engineers  for  1904,  p.  2782).  The  survey  was  made 
under  the  direction  of  Maj.  Charles  L.  Potter,  Corps  oi  Engineers, 
in  July,  1904,  by  Mr.  G.  A.  Marr,  assistant  engineer,  superintendent 
Portage  Lake  canals.  The  tug  George  Rogers  was  hired  for  the 
purpose.  The  shoal  was  found  to  be  5J  miles  west  of  Eagle  River 
and  2,600  feet  from  shore.  A  least  depth  of  14  feet  was  found,  low- 
water  datum.  The  results  were  mapped  and  forwarded  to  the  United 
States  lake-survey  office.  The  entire  allotment  of  $200  was  expended 
on  said  survey  and  mapping. 

IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLUD- 
ING THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS 
AND  BRIDGES. 

Officer  in  charge,  Maj.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  work  has  been  in  the  charge  of  the  Engineer  Department  since 
1883,  except  during  the  period  from  August,  1894,  to  March,  1899. 

The  present  project,  adopted  August  27,  1900,  modified  by  author- 
ity of  the  Secretary  of  War,  dated  July  22, 1901.  and  further  modified 
by  authority  of  the  Chief  of  Engineers,  dated  May  29, 1902,  embraces 
the  following  work : 

(a)  Belt  line,  or  main  circuit,  which  includes  all  the  important 
centers  of  interest  in  the  park,  viz.  Mammoth  Hot  Springs,  Norris 
Geyser  Basin,  the  Firehole  Geyser  Basins,  the  Yellowstone  Lake,  the 
canyon  and  falls  of  the  Yellowstone,  and  the  section  near  Tower  Falls. 

(o)  Four  approaches  leading  from  the  boundary  of  the  park  to 
different  points  on  the  belt  line. 

{c)  Siae  roads  to  isolated  objects  of  interest,  as  well  as  bridle  trails 
for  use  by  exploring  parties  and  by  troops  and  scouts  in  patrolling 
the  park. 

(a)  The  macadamization  or  thorough  surfacing  with  best  material 
available  of  the  belt  line. 
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(e)  The  provision  of  a  sprinkling  plant  to  keep  down  the  dust  on 
the  main  system. 

(/)  Extensive  improvement  at  Mammoth  Hot  Springs,  to  be  car- 
ried out  in  cooperation  with  the  Quartermaster's  Department. 

By  the  terms  of  the  sundry  civil  act  of  June  28,  1902,  Congress 
adopted  the  approved  project  for  the  work  and  made  provision  for  its 
completion,  including  also  annual  maintenance  and  repairs,  at  the 
rate  of  $250,000  per  year  for  three  years. 

The  sundry  civil  act  of  March  3,  1905,  appropriated  an  additional 
sum  of  $133,000,  of  which  $50,000  was  for  annual  maintenance  and 
repairs. 

The  essential  features  of  the  project  upon  which  the  appropriation 
was  based  will  have  been  carried  out  by  the  close  of  the  season. 

The  estimated  total  mileage  of  the  completed  system  is  about  294 
miles  in  the  park  proper,  and  351  miles  including  the  roads  in  the 
forest  reserve. 

On  the  project  for  the  general  road  system  there  has  been  expended 
to  June  30,  1905,  the  sum  of  $1,506,563.11,  including  annual  main- 
tenance and  repairs,  and  this  sum  will  be  increased  to  about  $1,635,000 
by  the  end  of  the  present  season.  It  is  estimated  that  not  less  than 
$200,000  of  this  amount  was  expended  in  early  work,  which  has  since 
been  replaced  by  other  work,  and  does  not  therefore  form  a  part  of 
the  completed  system.  Annual  maintenance  and  repairs  have  cost 
upwards  of  $310,000,  leaving  about  $1,125,000  that  has  gone  into  per- 
manent work.  The  result  of  this  expenditure  has  been  about  350 
miles  of  road  now  open  to  travel.  The  number  of  bridges  of  all  sizes 
built  is  about  125. 

The  work  done  under  the  appropriation  of  April  28,  1904,  and 
which  will  be  completed  before  the  close  of  the  present  season  under 
the  appropriation  of  March  3, 1905,  is  as  follows : 

The  erection  of  a  five-span  steel  arch  bridge  over  the  Middle  Gardi- 
ner River  near  Mammoth  Hot  Springs,  being  the  largest  bridge  in  the 
park. 

The  erection  of  a  steel  truss  bridge  over  Nez  Perce  Creek  near  the 
Fountain  Hotel,  and  of  another  over  the  Firehole  River  above  Excel- 
sior Geyser. 

The  erection  of  a  steel  arch  bridge  over  Tower  Creek  near  the  falls, 
and  of  four  wooden  bridges  over  Trout  and  Antelope  creeks  in  Hay- 
den  Valley  and  over  the  Big  and  Little  Blacktail  creeks  on  the  road 
between  Mammoth  Hot  Springs  and  Tower  Falls. 

The  reconstruction  of  wooden  bridges  over  Gibbon  River  near 
Norris,  the  Firehole  River,  on  the  old  freight  road  near  the  Fountain 
Hotel,  and  over  the  same  stream  above  the  Upper  Geyser  Ba.sin. 

The  erection  of  a  large  wooden  bridge  over  the  Lamar  River  on  the 
road  to  Cooke  City,  and  also  one  over  Grinnell  Creek  on  the  East 
road. 

The  erection  of  a  curved  viaduct  on  the  road  east  of  Sylvan  Pass 
for  the  purpose  of  carrying  the  road  over  itself  and  by  means  of  a 
loop  diminishing  the  gradient  to  the  adopted  limit. 

Extensive  resurfacing  and  reconstruction  of  the  roads  on  the  main 
circuit  from  near  Apollinaris  Spring  to  Norris  and  thence  to  the 
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lower  end  of  Gibbon  Canyon,  and  from  the  Fountain  Hotel  to  the 
Upper  Geyser  Basin,  and  thence  to  the  Continental  Divide ;  also  con- 
siderable work  of  a  similar  character  on  the  road  along  the  Yellow- 
stone River  between  the  lake  and  Grand  Canyon. 

The  completion  of  the  road  between  the  Thumb  and  Lake  by  way 
of  Natural  Bridge. 

Extensive  reconstruction  and  resurfacing  of  the  road  between 
Norris  and  the  Grand  Canyon,  including  the  cutting  down  of  several 
of  the  hills  and  the  complete  realignment  down  the  long  hill  next  to 
the  Grand  Canyon. 

The  opening  and  completion  of  the  road  across  Mount  Washburn, 
including  both  the  low  line  through  Dunraven  Pass  and  the  high  line 

Eassing  over  the  summit.  On  the  low  line  there  still  remains  about 
alf  a  mile  where  further  widening  will  be  required. 

The  opening  up  of  the  entire  line  of  road  between  Tower  Falls  and 
Mammoth  Hot  Springs,  including  the  reconstruction  and  enlarge- 
ment of  the  road  from  Crescent  Hill  Canyon  to  Tower  Falls. 

A  general  reconstruction  of  the  Cooke  City  road  from  the  Lamar 
River  crossing  to  Soda  Butte. 

The  extensive  enlargement  of  the  road  from  the  Canyon  Hotel  to 
Inspiration  Point  near  the  latter  point  and  the  completion  of  a  new 
road  from  the  new  concrete-steel  bridge  over  the  Yellowstone  to 
Artist  Point  on  the  right  bank  of  the  Grand  Canyon. 

A  considerable  amount  of  improvement  work  on  the  western  ap- 
proach, including  widening  of  the  road,  resurfacing,  and  other  work. 

P^xtensive  widening  and  enlargement  of  the  East  road  from  Sylvan 
Pass  to  the  Shoshone  River. 

General  repairs  and  maintenance  of  the  entire  system. 

The  extension  of  the  sprinkling  system  to  include  100  miles  of 
roadway. 

The  erection  of  three  station  houses  and  11  officers'  quarters  at  the 
station  houses  for  the  superintendent. 

Considerable  work  in  the  improving  of  the  bridle  trails  for  the  use 
of  the  superintendent  in  patrolling  the  park. 

Many  other  minor  items  of  work  pertaining  to  the  improvement 
of  the  entire  system. 

As  the  improvement  work  authorized  by  sundry  civil  act  of  June 
28,  1902,  and  sundry  civil  act  of  March  3,  1905,  will  be  completed  by 
the  close  of  this  season,  the  estimate  submitted  herewith  is  tor  main- 
tenance only.  In  this  connection,  however,  attention  is  invited  to 
the  report  of  the  district  officer.  Major  Chittenden,  in  which  he  out- 
lines certain  additional  work  which,  in  his  judgment,  will  soon  be 
necessary  to  adequately  provide  for  the  constant  and  rapidly  in- 
creasing travel  through  the  park. 
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July  1.  1904,  balance  unexjiended $234, 124. 11 

Amuunt  re<-elvetl  from  Depurtiiient  of  Agriculture  for  work  done  for 

Weather  Bureau 523. 15 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 133, 000. 00 

367, 647. 26 
June  .10,  1905,  amount  expended  during  fiscal  year ....  232,085.85 

July  1,  1905.  balance  unexpende<I 135,561.41 

July  1,  1905,  outstanding  liabilities . 28,602.62 

July  1,  1905.  balance  available 106,058.79 

Amount  that  can  be  profitably  expended  In  fl-scal  year  ending  June  30, 
1907.  for  maintenance  and  repnlrH,  In  addition  to  the  balance  unex- 
pended July  1,  1905 75,000.00 

(See  Appendix  F  F  F.) 

.MAPS.  WAR  DEPARTMENT. 

The  following  maps  have  been  published  during  the  fiscal  year: 

Map  of  the  Department  of  the  C  olorado. 

Atlas  of  the  Battlefield  of  Antietam,  prepared  under  the  direction 
of  the  Antietam  Battlefield  Board. 

Two  harbor  charts  for  the  use  of  the  coast  artillerv. 

Existing  regulations  require  the  commanding  oAcer  of  each  post 
where  there  are  fixed  batteries  bearing  upon  a  channel  to  call  uj)on 
the  Engineer  Department  for  accurate  charts  showing  the  soundings 
to  the  extent  of  the  ranges  of  the  gims.  A  numl)er  of  these  charts 
will  be  required  during  the  fiscal  year  1907.  It  is  urgently  recom- 
mended that  $5,000  be  a  impropriated  for  the  purpose,  and  an  estimate 
of  that  amount  is  submitted. 

NEW  BUILDINO  FOR  (JOVKRNMKNT  PRINTING  OFFICE.  AND  REPAIRS 
AND  RENT  OF  THE  GOVERNMENT  PRINTING  OFFICE. 

Officer  in  charge,  Capt.  John  S.  Sewell,  Corps  of  Engineers;  assist- 
ant, Lieut.  Edward  M.  Markham,  Corps  of  Engineers. 

i.  New  building  for  the  Goi-ernm^nt  Printing  Office. — ^The  work  is 
now  complete  in  all  particulars  except  for  the  delivery  of  one  steam 
pump,  which  is  under  contract. 

The  balance  of  the  appropriation  has  been  depo.sited  in  the  Treas- 
iiry,  and,  it  is  understood,  will  be  carried  into  the  surplus  fund.  While 
the  balance  turned  in  is  nearly  $'20,000,  there  is  a  liability  for  a  ver- 
dict in  favor  of  the  Phoenix  Iron  Company  for  nearly  $15,000,  so 
that  the  amount  really  saved  in  the  construction  of  the  building  is 
in  the  neighlxirhood  of  $5,000. 

Amount  appropriated  by  act  of  Marcli  .3.  189!) $;{,"»0, 000. 00 

Amount  appropriated  by  act  of  June  <i,  19<Ht 77.").  000. 00 

Amount  appropriated  by  act  of  .March  .3,  1901 1,304,000.00 

2. 429, 000.  00 
.Tune  ,30,  1905,  amount  expended  to  date 2,409, 126.67 

July  1.  1905,  balance  unexi)ended 19, 873.  .33 

July  1,  lOCKi.  outstanding  linbllitieH 710.00 

July  1,  1905,  balance  of  approi)rlntion  deposite<l  In  Treasury  of 
United  States 19,163.33 

(See  Appendix  G  G  G  1.) 
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2.  Repairs  and  rent  of  the  Government  Printing  Office. — During 
the  fiscal  year  the  following  miscellaneous  repairs  have  been  attended 
to:  New  grilles  on  the  fii-st-story  windows  in  lieu  of  the  old  and 
badly  decayed  wooden  shutters;  reconstruction  of  guttering  and 
downspouts  on  parts  of  the  old  building  not  covered  with  new  roof 
and  provided  with  new  gutter  during  the  fiscal  year. 

The  balance  of  the  appropriation  has  been  turned  into  the  Treas- 
ury, and  it  is  understood  will  be  carried  to  the  surplus  fund,  so  that 
no  lurther  operations  under  this  appropriation  are  contemplated. 

Amount  iipproprlntwl  by  act  of  August  18,  1804 175,000.00 

June  30,  1905,  amount  expended  to  date R2,.527.<)8 


JuJy  1,  1905.  balance  deiwslted  in  Treasury  United  States 12, 472.  31 

(See  Appendix  G  G  G  2.) 

BUILDINGS,  AKMY   WAIt  COLLEGE,  WASHINGTON,  D.  C  AND  ENGI- 
NEeU  SCHOOL,  WASlIIN(4TbN,  D.  C. 

Officer  in  charge,  Capt.  John  S.  Sewell,  Corps  of  Engineers;  assist- 
ant, Lieut.  Edward  M.  Markham,  Corps  of  Engineers. 

BUILDINGS,   ARMY   WAR   CX)LL£GE. 

The  terrace  of  the  War  College  building  has  been  about  80  per  cent 
completed.  The  building  itself  is  almost  up  to  the  level  of  the 
second  floor.  It  is  expected  that  it  will  be  entirely  completed  and 
ready  for  occupancy  in  the  late  spring  of  190C, 

Amount  appropriated  by  net  of  June.W,  1902 11400,000.00 

Amount  appropriated  by  act  of  April  23,  1904 300,000.00 

700, 000. 00 
June  .30,  1905,  amount  exi)ended  to  date 234, 130.43 

July  1,  1905,  balance  unexjicnded 465, 800.  !>7 

.Tuly  1,  190."i,  outHtnndlng  liabilities $9,4fc.0S 

,TuIy  1,  1905,  covered  by  e.\istiug  contracts 216,0.36.20 

22.5, 491. 28 

.July  1,  19a5,  balance  available 240, 37a  20 

BUILDINGS,   ENGINEER   SCHOOL. 

During  the  fiscal  year  the  following  buildings  at  the  Engineer 
School  have  been  completed  and  occupied:  Thirteen  sets  of  officers' 
quarters,  the  officers'  mess,  1  barrack  building  for  two  companies, 
1  band  barrack,  2  mess-hall  buildings,  1  quartermaster  and  com- 
mis.sary  storehouse,  1  new  stable,  and  1  new  wagon  shed. 

Construction  has  been  in  progress  on  the  following  buildings:  So 
much  of  a  second  two-company  barrack  building  as  is  not  interfered 
with  by  the  Army  (Jeneral  Ilospital.  six  sets  of  noncommissioned 
officers'  quarters,  an  engineer  storehouse,  a  quartermaster  workshop, 
a  post  bakery,  foundations  for  bachelor  officers'  quarters,  and  two 
additional  sets  of  officers'  quarters.  The  two  sets  of  officers'  quarters 
are  so  far  advanced  as  to  be  covered  in,  and  will  be  entirely  com- 
pleted by  fall.  The  quartermaster  workshop  and  the  post  bakery  are 
almost  completed,  and  will  be  ready  for  occupancy  probably  by  Sep- 
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tember  1,  1905.  The  same  is  tnie  of  the  portion  of  the  second  two- 
company  barrack  building  undir  constrnction.  The  engineer  store- 
house has  been  carried  to  a  point  above  the  first-story  level ;  the  brick- 
work for  four  sets  of  noncommissioned  officers'  quarters  has  been 
brought  to  the  point  where  it  is  to  receive  the  first-story  joists. 
Brickwork  on  the  other  two  sets  of  noncommissioned  office^rs'  quarters 
is  up  to  the  finished  ground  level,  but  has  not  been  carried  any 
higher.  Foundations  tor  the  bachelor  officers'  quarters  have  been 
completed,  but  nothing  else  has  been  <lone  on  the  superstructure 
because  of  unusual  ana  abnormal  conditions  which  have  arisen,  and 
which  throw  some  doubt  upon  the  stability  of  the  foundation.    It  is 

[)robable  that  it  will  not  be  safe  to  complete  the  erection  of  this 
)uilding  until  either  James  Creek  Canal  is  filled  up  or  an  adequate 
and  suitable  sea  wall  is  built  along  that  part  of  it  near  the  site  of  the 
bachelor  officers'  quarters. 

The  original  arrangement  of  buildings  at  Washington  Barracks 
made  onlv  about  (!0  per  cent  of  the  reservation  available  for  any  pur- 
pose. Wlien  plans  for  reconstruction  were  adopted  they  were  laid 
out  so  that  ultimately  the  entire  reservation  will  be  available.  The 
entire  completion  of  the  plan  would  involve  the  elimination  of  all 
old  buildings,  and  this  would  lead  to  the  erection  of  more  new  build- 
ings than  have  Vjeen  included  in  any  estimate  of  cost.  None  of  the 
old  buildings  will  fit  into  the  new  plan  either  as  to  location  or  design ; 
most  of  them  are  in  an  advanced  state  of  deterioration,  and  could  not 
be  counted  upon  for  much  further  useful  service  in  any  event.  Ulti- 
mate economy  has  therefore  demanded  the  adoption  of  a  plan  of  re- 
construction which  can  not  be  finished  at  the  present  time,  but  which 
will  leave  the  future  development  of  the  post  free  from  embarrassing 
conditions  which  have  resulted  from  the  way  in  which  the  old  build- 
ings were  located. 

Amount  appropriated  by  act  of  June  .W.  1902 .     .  .   .     Jf.500, 000.  00 

Amount  appropriated  by  act  of  March  2,  190:^ 360,000.00 

Amount  appropriated  by  act  of  March  2,  1905 150,000.00 

1. 010, 000. 00 
June  30,  1005,  amount  expended  to  date 879,316.42 

July  1,  1905,  balance  iinexpende<l 130,683.58 

July  1,  1905,  outstanding  liabilities $(!.  87fi.  20 

July  1,  1905,  covered  by  existing  contracts 36.  78.').  82 

43,  662. 02 

July  1,  1905,  balance  available 87i.021.56 

(See  Appendix  H  H  II.) 

ERECTION   OF   THE   STATI'K   OF   FRKnEntCK   THE   GREAT   AT   THE 
AKMY  WAR  COLLEGE. 

Officer  in  charge,  Capt  John  S.  Sewell,  Corps  of  Engineers;  assist- 
ant, Lieut.  Edward  M.  Markham,  Corps  of  Engineers. 

The  work  was  authorized  by  the  sundry  civil  act  approved  April 
28, 1904. 

To  defray  the  expenses  Incident  to  the  erection  and  dedication,  uiion  War 
College  grounds,  Washington  Barracks,  of  the  statue  of  Frodoriok  the  Great,  the 
gift  to  the  United  States  of  His  Imperial  .Majesty  the  Emperor  of  Germany,  to 
be  Immediately  available,  eight  thousand  dollars. 
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The  pedestal  was  purchased  and  placed  in  position,  the  statue 
placed  thereon,  and  the  unveiling  ceremonies  occurred  on  November 
19, 1904. 

The  pedestal  stands  on  the  line  of  front  steps  leading  up  to  the 
terrace  in  front  of  the  War  College.  It  occupies  one  of  six  granite 
bases  provided  for  similar  purposes. 

All  the  work  in  connection  with  the  statue  proper  has  been  com- 
pleted, except  that  an  inscription  stating  the  date  of  dedication  re- 
mains to  be  placed  on  tlie  south  side  of  the  base  of  the  pedestal. 
When  this  work  is  completed,  as  it  w^ill  be  in  the  near  future,  the  bal- 
ance of  the  appropriation  will  be  turned  into  the  Treasury. 

Amount  appropriated  by  act  of  April  28,  1!K)4 $8,000.00 

June  30, 1905,  amount  expended  to  (late .  _  ._      7,166.74 

July  1,  1905,  balance  nnexpeiideil,-     . 833.26 

July  1,  1905,  outstanding  liabilities. _ . 250.00 

July  1,  1905,  balance  available 583.2)! 

(See  Appendix  III.) 

ERECTION    OF    MONnMENTS    TO    GKNERALS    FFtAMMS    NASH     AND 
WILLIAM    LEE   DAVIDSON,   OF   NORTH    CAUOLINA. 

This  work  was  in  the  charge  of  Capt.  R.  P.  Johnston,  Corps  of 
En^neers,  until  May  5,  1905,  and  in  the  temporary  charge  of  Capt. 
E.  Eveleth  Winslow,  Corps  of  Engineers,  from  May  5  until  June  30, 
1905,  when  Captain  Johnston  resumed  charge. 

By  resolutions  dated  November  4,  1777,  and  September  20,  1781, 
the  Continental  Congress  requested  the  governor  of  North  Carolina 
to  erect  monuments  at  the  expense  of  the  United  States  to  the  mem- 
ory of  Gens.  Francis  Nash  and  William  Lee  Davidson,  of  North 
Carolina.  To  carry  those  resolutions  into  effect  Congress,  by  joint 
resolution  approved  January  30,  1903,  appropriated  $5,000  for  each 
monument,  the  funds  to  be  disbursed  under  the  direction  of  the  Secre- 
taiT  of  War. 

The  duty  of  erecting  the,se  memorials  has  been  assigned  to  the  local 
engineer  officer  at  Wilmington,  N.  C.  Sites  have  been  selected,  con- 
struction carried  on,  and  at  the  close  of  the  fiscal  year  the  monument 
to  Gen.  William  Lee  Davidson  had  been  completed  and  that  to  Gen. 
Francis  Nash  was  nearing  completion. 

MONUMENT  TO  OENEBAI.    NASH. 

July  1,  1904,  balance  unexpended $4,951.04 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement ..  ..  432.55 

July  1,  1905.  balance  unexpended --   .  .  _.      4,518.49 

July  1,  1905,  outstanding  UabilltieH- ..  58.25 

July  1, 1905,  balance  available 4.460.24 

July  1,  1905,  amount  covered  by  uncompleted  contracts 4,376.00 
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MONUMKNT    TO  GENEBAI.   DAVIDSON. 

July  1,  1904,  balance  unexpended $4,951.03 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 432.53 

Julj  1,  1906,  balance  unexpended .. 4,518.50 

July  1.  1905,  outstanding  liabilities 58.25 

July  1,  1905,  balance  available 4.460.25 

July  1,  1905,  amount  covered  by  uncompleted  <>ontract« 4,375.00 

(See  Appendix  J  J  J.) 

ROAD  INTO  MOUNT  RAINIER  NATIONAL  PARK ;  SURVEY  FOR  WAGON 
ROAD  FROM  VATJJES  TO  FORT  EGBERT,  ALASKA,  AND  SURVEi' 
FOR  MILITARY  TRAIL  BETWEEN  YUKON  RIVER  AND  COLDFOOT, 
ALASKA. 

Officer  in  charge.  Maj.  John  Millis,  Corps  of  Engineers. 

ROAD   INTO   MOUNT  RAINIER   NATIONAL  PARK. 

The  sundry  civil  act  of  April  28,  1904,  provided  as  follows: 

For  continuing  the  construction  of  the  wagon  road  Into  said  park  heretofore 
surveyed  and  commenced  under  the  direction  of  tlie  Secretary  of  War,  thirty 
thousand  dollars,  of  wliich  sum  six  thousand  dollars,  or  so  much  thereof  us  may 
be  necessary,  shall  l>e  used  by  the  Secretary  of  War  in  surveying  and  esti- 
mating the  cost  of  a  wngon  road  along  the  most  practicable  route  from  the 
eastern  boundary  of  the  Mount  Rainier  Forest  Reserve  into  said  park. 

The  survey  for  the  road  into  the  park  from  the  eastward  was  com- 

Jleted  in  October,  1904,  and  report  and  estimates  were  submitted  on 
anuary  16,  1905.  The  estimated  cost  of  the  proposed  road  was 
$275,600. 

The  report  of  the  survey  was  printed  as  House  Document  No.  283, 
Fifty-eighth  Congress,  third  session. 

Contract  was  made  after  due  advertisement  for  the  road  construc- 
tion into  the  park  from  the  westward.  Work  began  in  August,  1904, 
and  was  continued  as  long  as  the  weather  permitted.  Alxjut  a  mile 
of  clearing,  grading,  and  grubbing  was  done,  extending  from  Long- 
mire  Springs  toward  Paradise  Park.  Work  was  not  resumed  in  the 
spring,  owing  to  financial  difficulties  of  the  contractor.  The  contract 
time  expired  June  30,  1905,  but  the  time  was  extended  for  a  reason- 
able period. 

Estimate  for  fiscal  year  encUng  June  SO,  1907. 

Continuing  the  construction  of  the  wagon  road  Into  Mount  Rainier 
National  Park  heretofore  surveyed  and  commencetl  under  the 
direction  of  the  Secretary  of  War,  to  be  immediately  availal>le $70,000.  00 

July  1,  1904,  balance  unexpended :54.  884.  31 

June  30,  1905,  amount  expended  during  fiscal  year 13.  704.  70 

July  1,  1905,  balance  unexpended 21, 17!).  <>1 

July  1,  1905,  outstanding  liabilities 21, 170.  «1 

(See  Appendix  K  K  K  1.) 
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SURVEY  FOR  WAGON  ROAD  FROM  VALDE8  TO  FORT  EGBERT,  ALASKA,  1904 
AND  1905,  AND  SURVEY  FOR  MILITARY  TRAIL  BETWEEN  YUKON  RIVER 
AND  COLDFOOT,  ALASKA,  1904  AND  1905. 

Surveys  for  the  above  road  and  trail  were  provided  for  in  the  army 
appropriation  act  of  April  23,  1904,  and  the  duty  of  making  the  stir- 
veys  was  assigned  to  Maj.  John  Millis,  Corps  of  Engineers,  U.  S. 
Army. 

At  the  beginning  of  the  year  the  work  on  both  surveys  was  in 
progress. 

The  survey  from  Yukon  River  to  Coldfoot,  Alaska,  was  completed 
and  party  returned  to  Seattle  on  August  31,  1904. 

The  survey  from  Valdes  to  Fort  Egbert,  Alaska,  was  completed  on 
August  14, 1901,  and  the  parties  returned  to  Seattle  on  September  29, 
1904. 

Preliminary  reports  on  the  surveys  were  submitted  on  December 
15,  1904,  and  were  published  in  House  Document  No.  192,  Fifty- 
eighth  Congress,  third  session. 

VALDES-FOET   E»BEBT   BUKVEY. 

July  1,  1904,  balance  unexpended |t9, 931. 65 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 5,  700. 63 

Received  by  transfer 260.00 

25, 892. 28 
June  30,  1905,  amount  exi)ended  during  fiscal  year 24,615. 10 

July  1,  190.'>,  balance  unexpended 1,277.18 

July  1,  1905,  outstanding  Indebtedness 1,200.00 

July  1,  1905,  balance  available 77.18 

YUKON-COLDFOOT    SUBVEY. 

July  1,  1904,  balance  unexpended .$2,365.55 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 1, 431. 15 

3,796.70 
June  30,  1905,  amount  expended  during  fiscal  year 3,  790. 22 

July  1,  1905,  balance  unexiiended 6.48 

(See  Appendix  K  K  K  2.) 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1905,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants : 
Maj.  Frederic  V.  Abbot. 
Ma].  Harry  F.  Hodges. 
Capt.  Charles  W.  Kiitz. 
Very  respectfully, 

Frederic  V.  Abbot, 
Acting  Chief  of  Engineers. 
Hon.  William  H.  Taft, 

Secretary  of  War. 
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APPENDIXES 

TO  THE 

REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED  STATtS  ARMY. 


FORTIFICATIONS,  ETC. 


APPENDIX   No.  I. 


report  of  the  board  of  engineers. 

The  Board  of  Engineers,  Armt  Building, 

Nefw  Tori-  City,  July  U,  1905. 

General:  I  have  the  honor  to  submit  the  annual  report  recounting 
the  operations  of  The  Board  of  Engineers  for  the  year  ending  June 
30,  1905. 

The  following  changes  have  taken  place  in  the  personnel  of  the 
Board  since  the  date  of  the  last  annual  report : 

On  June  11,  1904,  Capt.  W.  J.  Bamette,  U.  S.  Navy,  was  detached 
from  duty  as  a  member  of  The  Board  of  Engineers  in  connection  with 
the  defense  of  coal  depots,  and  Capt.  Royal  R.  Ingersoll,  U.  S.  Navy, 
was  detailed  in  his  stead. 

By  paragraph  11,  Special  Orders,  No.  262,  War  Department, 
November  7,  1904,  Capt.  Richard  Wainwright,  U.  S.  Navy,  was 
assigned  to  duty  as  a  member  of  The  Board  of  Engineers  in  connec- 
tion with  the  defense  of  coal  depots,  vice  Capt.  Royal  R.  Ingersoll, 
U.  S.  Navy,  relieved. 

By  Department  letter  dated  January  28,  1905,  Col.  W.  R.  Liver- 
more,  Corps  of  Engineers,  was  directed  to  temporarily  relieve  Capt. 
Edward  H.  Schulz,  Corps  of  Engineers,  of  his  duties  as  disbursing 
oflScer  of  The  Board  of  Engineers. 

By  paragraph  3,  Special  Orders,  No.  119,  War  Department,  May 
23,  1905,  Capt.  Edward  H.  Schulz,  Corps  of  Engineers,  was  relieved 
from  duty  as  recorder  of  The  Board  or  Engineers. 

As  at  present  constituted,  The  Board  of  Engineers  is  composed  of 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  president ;  Col.  Amos  Stick- 
ney,  Corps  of  Engineers;  Capt.  Richard  Wainwright,  U.  S.  Navy, 
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during  consideration  of  defense  of  coal  depots  only;  Col.  W.  R. 
Livermore,  Corps  of  Engineers,  disbursing  offloK' ;  Lieut.  Col.  Arthur 
Murray,  Artillery  Corps;  Maj.  Rogers  Birnie,  Ordnance  Depart- 
ment. 

The  following  division  engineers  are  members  of  The  Board  of 
Engineers  when  matters  pertaining  to  defensive  works  in  their 
respective  divisions  are  under  consideration  by  the  Board :  Col.  (lar- 
rett  J.  Lydecker,  Corps  of  Engineers,  Central  Division ;  Col.  William 
H.  Heuer,  Corps  of  Engineers,  Northern  Pacific  Division;  Col. 
Thomas  H.  Handbury,  Corps  of  Engineers,  Pacific  Division;  Lieut. 
Col.  James  B.  Quinn,  Corps  of  Engineers,  Southeast  Division ;  Lieut. 
Col.  Clinton  B.  Sears,  Corps  of  Engineers,  Gulf  Division. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  fiscal  year  by  the  Chief  of  Engineers. 

•    «•  •  •  •  e  • 

For  the  Board : 

Very  respectfully,  your  obedient  servant, 

ClIAS.    R.    SUTER, 

Colonel,  CorpH  of  Engiv-eers, 

President  of  the  Board. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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ENGINEER  DEPOT,  WASHINGTON  BARRACKS. 


REPORT  OF  MAJ.  EDWARD  BURR.  CORPS  OF  EXOINEERS,  FOR  THE 
FISCAL  YEAR  ^.V/>T.VO  JUNE  SO,  1905. 


Engineer  School,  U.  S.  Army, 

Washington  Barracks, 
Washington,  D.  C,  September  8, 1905. 
General  :  I  have  the  honor  to  forward  herewith  the  annual  report 
on     *    *     *    the  Engineer  Depot,  Washington  Barracks,  D.  C.,  for 
the  fiscal  year  ending  June  30,  1005. 

Very  respectfully,  your  obedient  servant, 

Edw.  Bttrr, 
Major,  Corps  of  Engineers, 

Commanding. 
Brig.  Gren.  A.  Mackenzie, 

Chief  of  Engineers,  V.  8.  A. 


engineer  depot,  washington  barracks,  district  of 

columbia. 

1.  Depot  Propertt,  Public  Buildings,  Boats,  Constructions,  Etc. 

The  large  accumulation  of  engineer  property,  consisting  of  ponton 
and  bridge  equipage;  materials  for  bridge  and  ponton  trains;  in- 
trenching tools  and  materials;  materials  for  engineer  and  field  serv- 
ice; a.stronomical,  surveying,  drawing,  and  electrical  instruments; 
engineer  models;  photographic  apparatus  and  supplies;  materials 
for  current  repairs  to  buildings,  boats,  and  machinery,  has  been  prop- 
erly cared  for  by  civilian  employees  under  the  superintendence  of  a 
civilian  storekeeper, 

A  portion  of  the  property  pertaining  to  the  Washington  Barracks 
Depot  was  transferred  to  this  station  from  the  former  Willets  Point, 
N.  Y.,  Depot  in  September,  1901,  on  removal  of  the  school  and  bat- 
talion of  engineers;  and  on  the  suspension  of  the  depots  at  Willets 
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Point,  N.  Y.,  and  New  York,  N.  Y.,  1903  and  1904,  all  the  accumu- 
lation of  property  was  sent  to  this  depot.  By  subsequent  purchases 
and  by  the  receipt  of  property  from  various  sources  the  supply  on 
hand  at  the  close  of  the  present  fiscal  year  is  greater  than  it  was  in 
any  year  previous. 

The  storage  facilities  at  this  depot  have  not  improved  since  the  last 
report,  but  are,  on  the  contrary,  less  than  a  year  ago.  A  large  brick 
building  at  the  south  end  of  the  post,  formerly  used  as  a  stalde  and 
subsequently  for  (he  storage  of  depot  property,  was  demolished  in 
connection  with  the  work  of  construction  of  the  War  College  build- 
ing, and  the  large  supply  of  heavy  and  bulky  property  stored  therein 
had  to  be  provided  for  elsewhere.  As  far  as  practicable  all  perisha- 
ble property  is  protected  from  the  weather,  but  not  all  of  it  is  enlirelj' 
secured  from  fire,  dampness,  and  theft.  All  proper  precautions  have 
been  taken  during  the  year  to  guard  against  these  evils.  The  new 
engineer  depot  storehouse,  now  under  construction  in  connection  with 
the  reconstruction  of  Washington  Barracks,  I).  C.,  will  probably  be 
completed  by  the  end  of  December,  1905,  and  will  furnish  ample 
accommodations  for  storing  and  caring  for  all  engineer  property  now 
in  the  depot. 

All  depot  property  is  stored  in  temporary  buildings  situated  on 
the  Washington  Barracks,  D.  C,  reservation.  The  principal  depot 
storehouse  is  an  old  stable  building  on  the  east  side  of  the  reservation, 
about  150  feet  long  by  about  35  feet  wide,  and  one  story  high.  Other 
storage  room  was  provided  in  the  basement  of  one  oi  the  old  com- 

Sany  quarters,  at  which  place  the  property  is  kept  comparatively 
ry  and  secure.  Additional  storage  room  was  made  by  the  con- 
struction of  temporary  sheds.  All  large  instruments  are  stored  in 
a  small  brick  building  near  the  south  end  of  the  post,  and  small  in- 
struments and  reconnaissance  materials,  including  field  photographic 
supplies,  are  stored  in  a  small  room  on  the  top  floor  of  tne  Academic 
building.  All  instruments,  large  and  small,  in  their  ijresent  loca- 
tions are  kept  perfectly  dry  and  practically  fully  secured  against  fire, 
but  their  locations  are  very  inconvenient,  due  to  their  distances  from 
the  main  depot  office  and  principal  storehouse.  All  the  ponton  and 
bridge  equipments,  such  as  wagons,  pontons,  lumber,  and  timber, 
were  stored  in  the  open  during  the  entire  year.  During  the  inclement 
weather,  in  the  winter,  protection  for  this  property  was  provided 
so  far  as  the  depot  facilities  would  permit. 

During  the  fiscal  year  no  new  constructions  or  additions  to  the 
existing  depot  buildings  have  been  made.  The  construction  of  depot 
storehouse*  is  .under  the  supervision  of  the  officer  having  charge  of  the 
reconstruction  of  Washington  Barracks,  D.  C.  At  the  close  of  the 
fiscal  year  the  commissary  and  quartermaster  offices  and  storerooms 
were  transferred  from  the  building  heretofore  occupied  bv  them  to 
their  new  building,  and  the  old  building  thus  vacated  will  be  used 
for  engiiu'er  school  and  depot  purposes  pending  the  completion  of 
new  buildings.  The  preparation  of  this  building  for  the  accommo- 
dation of  depot  and  school  shops  and  for  temporaiy  storage  of 
property  is  now  in  hand. 

Numerous  repairs  to  depot  and  school  buildings,  instruction  i"ooms, 
boats,  and  machinery  have  been  made  from  time  to  time  during  the 
year. 
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The  construction  of  various  parts  of  the  ponton  and  bridge  equi- 
page was  continued  during  the  year  in  the  depot  carpenter  shop.  Con- 
siderable repairs  were  made  to  wagons  pertaining  to  the  ponton 
equipage  prior  to  their  departure  to  Manassas,  Va.,  for  use  m  con- 
nection with  the  army  maneuvers  in  September,  1904.  A  detailed 
statement  of  what  has  been  accomplished  during  the  year  in  the  line 
of  ponton  and  bridge  equipage  will  be  found  under  the  head  of 
"  Engineer  Equipment  of  Troops  "  in  this  report. 

In  connection  with  the  depot  work  a  10-ton  wagon  scale  was  bou'ght 
at  the  close  of  the  year,  but  foundations  for  the  same  have  not  been 
built.  It  is  proposed  to  place  it  near  the  new  engineer  depot  store- 
house, now  under  construction. 

2.  Work  of  the  Depot. 

The  usual  routine  care  of  property  and  building  has  continued, 
the  incidental  labor  having  been  performed  by  civilian  employees 
and,  when  practicable,  by  enlisted  men  of  the  engineer  battalion  de- 
tailed on  extra  duty  for  this  purpose. 

The  general  work  of  the  depot,  as  in  former  years,  included  the 
care  of  all  depot  buildings  and  of  all  the  depot  property,  such  as 
tools,  implements,  machinery,  ponton  and  bridge  equipage,  all  the 
various  surveying,  astronomical,  and  electrical  instruments,  electrical 
appliances  and  machinery,  reconnais.sance  instruments  and  materials, 
drawing  and  photographic  supplies,  intrenching  tools,  models,  and 
miscellaneous  stores  and  supplies  held  here  for  filling  requisitions 
for  use  of  engineer  troops  and  other  military  organizations,  and  gen- 
eral supplies  needed  for  current  repairs,  current  use  in  depot  shops, 
and  for  instruction  purposes. 

Since  the  beginning  of  the  fiscal  year  the  work  of  the  depot  has 
considerably  increased  on  account  of  the  subdepot  in  New  York, 
N.  Y.,  being  abolished  at  the  end  of  last  fiscal  year,  and  all  the  duties 
up  to  that  date  performed  by  the  officer  in  charge  at  New  York  City 
were  assumed  here  on  July  1,  1904.  All  property  that  was  held  at 
the  subdepot  was  transferred  to  Washington  Barracks,  D.  C,  to- 
other with  all  the  records  pertaining  to  that  office.  Although  con- 
siderable additional  work  was  added  oy  the  transfer  of  the  subdepot 
from  New  York  City  to  this  place,  all  the  work  has  been  carried  on 
without  increase  in  tne  force  of  civilian  or  other  employees.  Requisi- 
tions for  instruments  and  other  supplies  were  filled  promptly  and 
carefully  under  the  methods  inaugurated  in  the  preceding  fiscal  year. 

Before  actual  operations  commenced  at  the  army  maneuvers  near 
Manassas,  Va.,  large  lots  of  intrenching  tools  and  other  materials 
were  shipped  to  the  various  maneuver  camps  for  use  of  engineer 
troops  and  other  military  organizations.  Rush  shipments  were  made 
daily  until  the  actual  commencement  of  the  maneuvers. '  On  termina- 
tion of  the  maneuvers  all  property  issued  from  the  depot  was  returned, 
cleaned,  and  placed  in  storage. 

Much  attention  was  given  to  fully  and  completely  fit  out  the  com- 

?ianies  of  the  Second  Battalion  of  Engineers  before  their  departure 
or  the  maneuver  camps.  Each  company  was  furnished  with  the 
necessary  field  chests,  made  in  the  depot  carpenter  shop,  for  packing 
and  transporting  the  company  outfits,  and  similar  chests  were  con- 
structed for  the  outfit  for  battalion  headquarters. 


Digitized  by 


Google 


760  KKPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.   ASICT. 

The  depot  work  was  under  the  immediate  supervision  of  the  officer 
in  charge  of  the  Engineer  Depot.  Civilian  clerks  and  one  civilian 
storekeeper,  with  a  limited  number  of  mechanics  and  laborers, 
attended  to  the  routine  duty  of  the  depot.  The  expense  during  the 
entire  year  for  all  labor,  including  clerical  services,  was  $3,774.26. 
This  amount  includes  all  labor  connected  with  the  purchase,  exami- 
nation, caring  for,  and  issuing  surveying  instruments. 

Purchases  under  proposals  and  in  open  market  were  continued 
during  the  year  under  the  allotments  made  by  the  Chief  of  Engineers, 
U.  S.  Army,  for  incidental  expenses  of  depot  and  for  purchase  and 
repair  of  instruments.  These  purchases  included  the  supplies  in  cur- 
rent use  in  the  depot,  such  as  miscellaneous  hardware  and  tools, 
manila  rope,  lumber  and  timber,  paints  and  oils,  bar  iron,  canvas, 
stationery,  and  office  supplies.  A  considerable  quantity  of  lumber 
was  bought  during  the  year  for  the  protection  or  property  and  for 
packing  Doxes. 

The  very  limited  and  unsatisfactory  storage  facilities  necessitate 
much  and  continuous  attention  to  property  stored  under  temporary 
shelter  and  in  the  open  air,  to  guard  against  dampness  and  moisture. 
This  property  was  overhauled  from  time  to  time,  taken  out  in  the 
dry  air,  cleaned,  and  oiled  where  necessary.  Likewise  the  property 
stored  in  the  basement  of  one  of  the  old  company  quarters,  composed 
largely  of  tools  and  hardware,  was  overhauled  on  various  occasions, 
cleaned,  and  oiled. 

3.  Depot  Instruments. 

By  the  transfer  of  the  subdepot  from  New  York  City  on  July  1, 
1904,  to  Washington  Barracks,  D.  C,  the  work  of  purchasing,  receiv- 
ing, repairing,  and  issuing  surveying  and  other  instruments  devolved 
wholly  on  this  depot.  It  is  the  designated  repository  for  all  kinds 
of  surveying,  astronomical,  and  reconnaissance  instruments  for  all 
civil  and  military  work  under  the  charge  of  the  War  Department, 
and  is  also  charged  with  the  purchase  of  various  instruments  and 
reconnaissance  outfits  for  the  use  of  the  Army  under  allotments  made 
annually  by  the  Chief  of  Engineei-s,  U.  S.  Army.  It  is  also  charged 
with  the  supervision  of  repairs  to  instruments  in  use  in  the  Army 
and  by  officers  of  the  corps  in  charge  of  public  works  and  surveys. 

For  the  fiscal  year  1905  the  sum  of  $5,000  was  allotted  for  the  pur- 
chase and  repair  of  such  instruments  as  the  depot  may  be  called  upon 
to  supply  or  repair.  As  a  rule  all  instruments  issued  from  this  depot 
are  purchased  under  annual  proposals.  Proposals  were  invited  June 
2^  1904,  and  opened  July  1,  1904.  The  specifications  for  these  pro- 
posals did  not  specify  quantity  or  kinds  or  instruments,  but  required 
bidders  to  be  prepared  to  supply  such  numbers  of  each  class  as  may  be 
called  for  during  the  year  at  the  price  bid.  Awards  were  made  as  a 
rule  under  "  Public  notice,"  but  in  some  cases,  when  the  time  of  de- 
livery exceeded  thirty  days,  emergency  contracts  were  resorted  to. 
But  very  little  of  the  allotment  al)ove  mentioned  was  used  for  stock 

Purchases.  All  purchases  made  during  the  year  were  intended  to  fill 
uly  authorized  requisitions  for  instruments,  and  funds  not  used  for 
purchases  were  economically  expended  in  repairs  to  a  large  number  of 
surveying  and  other  instruments. 

No  accumulation  of  unserviceable  instruments  in  netKl  of  repairs  is 
permitted.    All  instruments  received  at  this  depot  are  examined 
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immediately  on  arrival,  and  the  necessary  repairs  arc  made.  Esti- 
mates received  and  repairs  made  during  the  year  were  entirely  satis- 
factory, and  it  has  been  fully  ascertained  to  be  more  economical  in 
every  respect  to  have  repairs  made  in  the  vicinity  of  the  depot.  The 
cost  of  repairs  formerly  made  in  New  York  City  exceeds  tne  cost  of 
repairs  made  here  and  instruments  shipped  any  distance  by  rail  are 
always  subject  to  minor  damage  and  loss  of  adjustment  in  transit, 
notwithstanding  the  care  exercised  in  packing.  A  great  number  of 
surveying  instruments  have  been  repaired  during  tne  year  by  local 
instrument  makers,  and  defects  in  such  instruments  are  rarely  re- 
ported by  the  officer  to  whom  they  are  issued. 

As  stated  in  last  report,  all  large  instruments,  such  as  transits, 
levels,  plane  tables,  sextants,  and  astronomical  instruments  are  stored 
in  a  small  brick  building  at  the  south  end  of  the  post.  The  instru- 
ments have  been  properly  cared  for  in  this  building  and  all  necessary 
precautions  against  fire  and  theft  are  taken.  The  use  of  this  build- 
ing for  this  purpose  will  be  continued  until  the  new  storehouse  now 
under  construction  is  completed  and  turned  over  to  the  depot  by  the 
officer  in  charge  of  reconstruction  of  Washington  Barracks,  D.  C. 

All  instruments  stored  in  the  above-mentioned  building  are  prop- 
erly guarded  against  moisture,  are  subject  to  frequent  inspection,  and 
are  systematically  classified  and  numbered.  A  complete  record  is 
kept  of  all  large  instruments  passing  through  the  depot,  including 
dates  of  receipt  and  issue.  All  instruments,  such  as  sketching  cases, 
compasses,  rulers,  triangles,  etc.,  are  stored  in  a  secure  room  on  the 
top  floor  of  a  brick  bimding,  used  as  an  academic  building,  where 
they  are  well  cared  for,  the  necessary  shelving  for  the  proper  storage 
having  been  provided. 

Ret^uisitions  from  officers  in  charge  of  public  works  and  surveys  for 
large  instruments  are  ordinarily  for  transits  or  levels,  and  a  large  num- 
ber of  these  classes  of  instruments  have  been  issued  during  the  year. 
Although  there  are  many  transits  and  levels  in  stock,  the  number  of 
jnodern  and  improved  instruments  among  them  is  very  limited,  and 
the  greater  part  of  those  on  hand  are  of  old  or  antiquated  patterns, 
whose  use  on  any  work  of  importance  is  undesirable  and  not  econom- 
ical. The  funds  annually  appropriated  for  the  purchase  and  repair 
of  instruments  are  so  small  that  out  very  few  large  instruments  can 
be  purchased,  and  the  issues  during  the  past  year  were  largely  of  old 
instruments  in  store. 

Instruments  turned  in  to  the  depot  are  ordinarily  the  oldest  and 
least  serviceable  of  those  on  hand  in  the  shipping  office,  and  the  depot, 
under  existing  regulations,  serves  excellently  to  determine  the  desira- 
bility of  retaining  such  instruments  in  service.  As  soon  as  time  will 
permit  a  thorough  examination  of  all  the  larger  instruments  in  stock 
will  be  made,  to  determine  and  select  the  most  antiquated  instruments, 
with  a  view  to  their  disposition  by  proper  authority.  Some  of  the 
instruments  turned  in  under  Circular  No.  15,  Office  of  the  Chief  of 
Engineers,  lOOl,  are  forty  or  fifty  years  old  and  are  of  such  obsolete 
patterns  that  their  repair  or  reissue  for  any  purpose  is  inadvisable. 

In  addition  to  meeting  payments  for  surveying  instruments  and 
repairs  to  instruments  from  the  appropriation  of  $5,000,  various 
reconnaissance  instruments  for  issue  under  General  Orders,  No.  24, 
current  series,  amounting  to  $1,365,  were  purchased  under  authority 


Digitized  by 


Google 


762 


REPORT   OF   THE   CHIEF   OF   ENOnTEEBS,  0.  S.   ABKf . 


from  the  Chief  of  Engineers,  U.  S.  Army,  leaving  but  $3,635  for  pur- 
chase and  repairs  during  the  entire  year. 

The  instruments  repaired,  purchased,  received,  and  issued  during 
the  year  are  listed  in  the  following  tables : 


(a)    REPAIRED. 


51  engineerH'  transits. 

12  Ke.xtant8. 

2  theodolites. 

1  current  meter. 

14  aneroid  barometers. 

23  prismatic  compasses. 

A  steel  chains,  100  foot 

n  odometers. 

1  clinometer. 

1  hygrometer. 


29  engineers'  levels. 

1  surveyor's  compuss. 

'.i  plane  tables. 

13  cavalry  sketching  cases. 

1  mercurial  barometer. 

22  level  rods. 

8  sets  drawing  Instruments. 

3  iiocket  compasses. 

1  german  sliver  protractor. 


The  foregoing  enumerated  instruments  were  repaired  at  a  total  cost 
of  $1,747.83.  The  average  exjjen.se  for  repairs  to  transits  was  about 
$16,  and  for  levels  about  $1'2.  No  average  of  the  small  instruments 
can  be  given,  as  the  repairs  to  these  are  subject  to  much  variation. 

(b)    PURCHASED. 


3  engineers'  transits. 

1  pautogrnph,  complete. 

10  New  York  level  rods. 

1  surveyor's  compass,  with  staff. 

1  plane  table. 

50  pocket  compasses. 

10  odometers. 

1  slide  rule. 

4  tallying  instruments. 

2  city  engineers'  steel  tapes. 


3  engineers'  levels. 
1  marine  night  glass. 

5  Philadelphia  level  rods. 
1)  hygrometers. 

31  clinometers. 

.SO  prismatic  compasses. 

6  steel  taiws,  50  and  100  foot 
3  tliermometers. 

1  rod   level,   and  a   few  minor  small 
Instruments. 


The  cost  of  the  above  instruments  was  $3,273.26,  and  in  addition 
ihereto  100  prismatic  compasses  and  100  pedometers  were  purchased 
from  .same  appropriation  for  use  in  filling  requisitions  under  General 
Orders,  No.  24,  current  series. 

Numerous  other  purchases  were  made  also  under  allotments  from 
appropriation  for  '"  Engineer  Equipment  of  Troops  "  and  "  Equip- 
ment of  Officers'  Schools,  Military  Posts,"  which  are  reported  in 
detail  under  the  heading  "  Engineer  Equipment  of  Troops.^' 


(c)    ISSUED. 

Issues  of  surveying  instruments  to  officers  engaged  on  public  works 
and  surveys  on  duly  approved  requisitions  were  continued  under  the 
same  conditions  as  in  the  previous  fiscal  year,  and  were  as  follows : 


1(!  engineers'  transits. 

14  engineers'  levels. 

5  se.\tants. 

.~>  artificial  horizons. 

4  binocular  field  glasses. 

12  steel  chains,  UK)  feet,  with  pins. 

2  pantographs. 

.M  thermometers. 

2  aneroid  barometers. 


2  theodolites. 

0  level  roils. 

1  poinr  pianlmeter. 
1  plane  table. 

5  large  chronometers. 
1  current  meter. 

0  hygrometers. 

1  self-registering    tide    gauge,     and 
numerous  other  smaller  lustmmenta. 
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A  number  of  requisitions  were  made  during  the  year  for  a  special 
kind  of  tide-gauge  paper,  of  which  there  is  an  ample  supply  m  the 
depot,  and  17,000  feet  of  this  paper  were  issued. 

All  the  issues  just  enumerated  were  regularly  transferred  to  the 
officer  making  the  requisition  therefor.  Many  issues  of  various  large 
and  small  instruments  were  made  from  the  olepot  to  engineer  troops 
serving  at  this  port  for  use  in  connection  with  instruction  in  their 
special  duties.  There  .were  also  numerous  instruments  issued  from 
the  depot  for  use  by  a  detachment  of  engineer  troops  from  this  post 
engaged  in  making  surveys  of  the  several  maneuver  camps  near 
Manassas,  Va.,  in  the  early  part  of  the  fiscal  year.  All  instruments 
so  issued  are  returned  to  the  depot  on  termination  of  the  instruction 
and  the  work  for  which  they  were  used.  As  a  rule,  these  instruments 
when  returned  need  cleaning  and  overhauling,  and  this  as  a  rule  is 
done  immediately,  so  that  allinstruments  are  again  ready  for  further 
calls. 

(d)    RECEIVED   FROM    VARIOUS   POINTS. 

Under  Circular  No.  15,  Office  of  the  Chief  of  Engineers,  May  27, 
1904,  the  following  instruments  were  turned  into  this  depot,  viz: 

So  engineers'  transits.  4  atndia  rods. 

18  level  rotls. 
(5  sextants. 

2  large  theodolites. 

3  large  chrouometers. 
2  hygi'ometers. 
1  plane  table. 
0  odometers. 
14  engineers'  levels. 

Nearly  all  of  the  alwve-enumerated  instruments  required  more  or 
less  repairs  when  received. 

During  the  months  of  January  and  February,  1905,  twenty-five 
blast  meters  were  turned  into  this  depot  by  the  officer  formerly  in 
charge  of  the  subdei)ot  in  New  York  City. 

Under  the  allotment  of  $4,(500  made  from  the  appropriation  for 
gim  and  mortar  batteries,  act  of  April  21,  1904,  to  be  applied  to  the 
purchase  of  articles  of  engineer  equipment  for  issue  to  the  militia  of 
the  State  of  New  York,  the  following  supplies  were  purchased  by  the 
officer  formerly  in  charge  of  the  subdepot  in  New  York  City,  and  the 
accounts  therefor  paid  by  this  depot,  viz : 


1  lK?ui«  compass. 
1  astronoml(:ai  transit. 
1  zenith  teioHOope. 
1  mercurial  barometer. 
10  prisnnitic  couipasses. 
4  clinometers,  and  a  number  of  other 
smaller  iustruuents. 


1  oil  engine.  comi)lete,  20  liorseiwwer. 
1  LeBIanc  tide  gauge,  with  all  neces- 

siiry  accessories. 
1  seareh-light  outfit,  complete,  with  all 

acces-sories. 


(i  hard-nibber  triangles. 
<i  T  stjuares.  hard  rubber. 
0  triangular  Iwxwood  scales. 
(!  sets  drawing  instruments. 


The  above-mentioned  property  was  regularly  invoiced  to  the  gov- 
ernor of  the  State  of  New  "i  ork." 

The  funds  from  the  above-mentioned  appropriation  which  were 
used  in  payment  for  these  supplies  were  credited  to  this  appropriation 
by  the  transfer  of  the  necessary  amount  from  appropriation  "  New 
Arms  and  Equipment  for  Organized  Militia,"  the  transfer  being 
made  by  Treasury  settlement  dated  March  16, 1905. 
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4.  Engineer  Equipment  of  Troops. 

Under  the  appropriation  for  "  Engineer  Equipment  of  Troops, 
1905,"  the  sum  of  $13,000  was  assigned  at  tlie  beginning  of  the  fiscal 
year  for  disbursement  at  Washington  Barracks,  D.  C-,  and  a  project 
tor  the  expenditure  of  this  sum  was  submitted  to  the  Chief  or  Engi- 
neers, U.  o.  Army,  and  was  approved  June  15,  19(M.  In  addition  to 
the  above  $13,000,  various  small  allotments  were  made  from  same  ap- 
propriation near  the  close  of  the  fiscal  year,  amounting  to  $4,826.10. 
The  total  sum  so  allotted  during  the  year  was  $17,826.10,  which  was 
entirely  expended  and  pledged  at  the  close  of  the  year. 

In  addition  to  the  above-mentioned  allotments,'  the  Chief  of  Engi- 
neers, U.  S.  Army,  under  date  of  September  19,  1904,  assigned  to  this 
depot  the  simi  oi  $5,000  from  the  appropriation  for  "  Equipment  of 
Officers'  Schools,  Military  Posts,  1905,"  for  "  purchase  of  instru- 
ments." This  amount  was  also  entirely  expended  and  pledged  at  the 
close  of  the  fiscal  year. 

Engineer  field  supplies  of  all  descriptions  required  for  field  service 
of  engineer  troops  and  for  engineer  officers  at  the  various  division 
and  department  headquarters  have  been  procured  from  time  to  time 
and  issued  on  duly  approved  requisitions. 

The  four  companies  of  the  Second  Battalion  of  Engineers  sta- 
tioned at  this  post  have  been  supplied  during  the  year  with  minor 
articles  as  were  expended  in  current  use  and  instruction  purposes, 
and  by  replacing  such  other  articles  as  were  rendered  unserviceable 
in  the  regular  line  of  duty. 

In  connection  with  the  army  maneuvers  held  in  September,  1904, 
much  attention  was  given  the  subject  of  properly  fitting  out  the  engi- 
neer companies  that  took  part  in  the  maneuvers  with  all  the  necessary 
field  implements  and  instruments.  The  matter  of  supplying  the 
required  tool  boxes  to  these  companies  was  taken  up  in  the  early  part 
of  July,  190i,  and,  after  consultation  with  the  commanding  officers 
of  the  tour  companies  stationed  at  this  post,  suitable  sizes  and  pat- 
terns of  such  tool  boxes  were  decided  upon.  The  work  of  construc- 
tion was  carried  on  in  the  depot  carpenter  shop  under  the  supervision 
of  one  of  the  company  commanders,  and  the  required  number  of 
boxes  were  completed  in  time  to  be  taken  by  the  companies  for  use  at 
the  maneuvers.  In  addition  to  the  company  tool  boxes,  a  set  of 
similar  tool  boxes  was  constructed  for  carrying  the  engineer-equip- 
ment outfit  designated  for  battalion  headquarters. 

All  the  companies  of  the  Second  Battalion  of  Engineers  and  the 
battalion  headquarters  are  now  provided  with  the  required  outfit  of 
tool  chests  for  carrying  the  engineer  equipment  heretoiorc  issued  and 
as  authorized  by  the  Chief  of  Engineers,  U.  S.  Armv,  November  12, 
1903. 

In  connection  with  the  army  maneuvers  near  Manassas,  Va.,  in 
September,  1904,  large  numbers  of  various  intrenching  tools,  such  as 
intrenching  shovels,  pick  mattocks,  and  machetes  were  shipped  to 
the  maneuver  camp  for  probable  distribution  among  the  troops  par- 
ticipating in  the  maneuvers.  On  termination  of  the  maneuvers  all 
these  tools  were  returned  to  this  depot.  Several  hundred  leather 
carrying  slings  and  leather  pouches  for  intrenching  tools  were  pur- 
chased and  taken  to  the  maneuver  camps.  In  addition  to  these  tools, 
288  patent-lever  wire  cutters  were  obtained  and  taken  to  the  maneu- 
ver camps  for  experimental  use  in  actual  service. 
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All  intrenching  tools,  instruments,  drawing  materials,  etc.,  hereto- 
fore obtained  from  funds  pertaining  to  appropriations  for  engineer 
equipment  of  troops  are  stored  in  the  engineer  depot  storage  rooms. 
Tney  are  cared  for  by  the  same  employees,  and  receipts  and  issues 
are  attended  to  in  conjunction  with  the  general  work  of  the  depot. 
No  additional  expense  was  incurred  in  attending  to  all  engineer- 
equipment  matters  except  the  pro  rata  payment  to  office  and  depot 
employees. 

Under  date  of  January  7,  1905,  a  proposed  War  Department  gen- 
eral order  relating  to  the  allowance  of  recoimaissance  instruments  to 
be  furnished  to  the  Army  by  the  Engineer  Department  was  received 
from  the  office  of  the  Chief  of  Engineers,  U.  S.  Army,  with  instruc- 
tions to  purchase  the  instruments  listed  in  the  allowance  table  of  the 
proposed  general  orders. 

In  accordance  with  the  above  instructions  work  was  commenced  in 
preparing  preliminary  lists  to  ascertain  the  number  of  the  desig- 
nated instruments  on  hand  in  serviceable  condition,  and  to  determine 
the  number  that  would  have  to  be  purchased  to  fill  all  requisitions 
that  probably  would  be  made  on  this  depoL  The  matter  was  thor- 
oughly investigated  and  a  report  was  submitted  to  the  Chief  of 
Engineers,  U.  S.  Army,  on  January  24,  1905,  with  recommendation 
for  the  purchase  of  sam  supplies  as  would  probably  be  required,  sub- 
ject to  the  amount  of  funds  available.  Under  date  of  February  1, 
1905,  the  Chief  of  Engineers,  U.  S.  Army,  approved  the  recommenda- 
tions above  referred  to. 

No  definite  action  was  taken  until  General  Orders,  No.  24,  current 
series,  were  published,  and  not  until  duly  approved  requisitions  were 
referred  to  mis  office  under  the  above  orders.  During  the  month  of 
March  22  of  such  requisitions  were  received  at  this  office,  165  during 
the  month  of  April,  53  during  the  month  of  May,  and  5  during  the 
month  of  June,  or,  in  all,  to  the  end  of  the  fiscal  year,  245  requisitions. 

In  March  orders  were  placed  for  the  following  instruments,  in- 
tended for  issue  under  the  orders  above  referred  to,  and  after  due 


consideration  had  been  given  to  the  most  suitable  article  for  the 
purpose,  viz : 

400  pocket  compasses. 

12  odometers. 

16  T  squares,  42  inch. 

16  rubber  rulers. 

16  drawing  boards,  31  by  42  inches. 


700  pace  tallies. 

1(>  metallic  tai>e  lines. 

16  seuiiclrcuiur  G'.  S.  protractors. 

32  rubber  triangles. 

9  sets  drawing  iustmnients. 


All  the  above  were  purchased  under  standing  projio-sals  for  the 
fiscal  year  1905. 

Orcfers  for  other  designated  instruments  were  postponed  until  more 
requisitions  come  to  hand,  in  order  that  some  information  might  be 
obtained  as  to  the  probable  number  of  the  different  instruments  that 
would  be  called  for. 

During  the  months  of  May  and  June,  1905,  orders  were  placed  for" 
the  following  articles  under  the  available  funds  and  under  the  funds 
allotted  during  the  month  of  June,  1905,  viz : 


1,200  celluloid  protractors. 
200  brass  service  clinometers. 
100  semicircular  protractors. 
100  rubber  triangles. 
200  prismatic  compasses. 


2(K)  pe<lometers. 
112  metallic  tai>es,  .50  foot 
112    new    pattern    cavalry 
cases. 


sketching 
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The  orders  given  for  the  above-enumerated  articles,  with  some  few 
exceptions,  were  covered  by  emergency  contracts,  amounting  to,  in 
all,  $12,787.26.  Deliveries  by  the  makers  of  these  instruments  com- 
menced in  March,  1905,  but  the  filling  of  requisitions  was  not  begun 
until  May,  1905.  At  the  close  of  the  fiscal  year  103  of  the  requisitions 
on  hand  had  been  filled.  Thesse  103  requisitions  included  the  follow- 
ing articles,  viz : 


24  cavalry  sketching  cases. 

28  pocket  compasses. 

54  clinometers. 

18  pedometers. 

48  fleld-note  pads. 

1  drawing  board. 

1  T  square. 

1  steel  chain,  with  pins. 


42  prismatic  compasses. 

O.'i  rectangular  protractors. 

97  pace  tallies. 

36  tleld-note  l)OOks. 

4  odometers. 

1  semicircular  protractor. 

2  metallic  tapes,  50  foot. 

103  special  Instrument  boxes. 


In  connection  with  the  issue  of  reconnaissance  outfits  to  all  mili- 
tary organizations  and  posts,  it  was  recommended  that  each  outfit  be 
furnished  in  a  suitable  box  for  the  entire  equipment,  such  a  box  hav- 
ing been  devised  at  this  depot.  This  box  is  provided  with  partitions, 
forming  compartments  for  the  various  articles,  and  weighs  but  12 
pounds  when  empty.  Six  hundred  of  these  boxes  were  ordered  and 
delivered  before  the  close  of  the  fiscal  year,  and  the  103  shipments 
referred  to  above  were  made  in  them. 

Much  attention  was  given  the  subject  of  supph'ing  the  most  suit- 
able and  approved  in.struments  under  General  Orders,  No.  24,  cur- 
rent series.  The  rectangular  boxwood  protractor  was  replaced  by  a 
strong  transparent  celluloid  protractor  with  modifications  in  the 
scales.  The  prismatic  compass  was  improved  over  the  former  pat- 
tern in  various  respects.  The  clinometer  (Abney  level)  was  replaced 
by  a  new  pattern  service  clinometer.  The  present  style  of  cavalry 
sketching  case  was  much  improved,  and  a  sample  case  was  made  in 
accordance  with  the  views  of  the  Board  of  Officers  having  under  con- 
sideration the  field  equipment  of  engineer  troops. 

All  instruments  ordered  for  use  in  supplying  reconnaissance  outfits 
under  General  Orders,  No.  24,  current  series,  are  marked  "  Engr. 
Dpt.  U.  S.  A.  1905."  In  addition  to  this  they  are  numbered  con- 
secutively, beginning  with  No.  1.  The  marking  and  numbering  is 
done  by  stampings  and  engraving  at  a  very  slight  expense.  In  mak- 
ing shipments  to  the  various  localities  the  number  of  each  instrument 
is  noted  on  the  invoice  and  receipt,  and  record  is  kept  at  the  depot  of 
each  issue  made  and  of  the  number  of  each  instrument  issued. 

The  following  table  gives  the  various  kinds  and  qiialities  of  instru- 
ments, etc.,  required  to  be  supplied  under  General  Orders,  No.  24, 
current  series,  to  the  various  military  organizations,  viz : 

For  each  company  of  infantry,  troop  of  cavalry,  battery  of  field 
artillery,  and 'company  of  coast  artillery — 


•1  sketching  case. 
1  Ik>x  compass. 
1  baud  level,  or  clinometer. 
1  notebook  (field). 


1  prismatic  compass. 

2  rectangular  protractors. 
1  pace  tally. 

1  rec-onnalsfsance  pad. 


In  addition  to  the  above,  to  each  company  of  infantry  one  pedometer 
and  to  each  battery  of  field  artillery  two  odometers.  For  each  post 
garrisoned  by  infantry,  cavalry,  or  field  artillery — 
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2  sketching  cases. 
1  prismatic  compass. 

1  box  compass. 

2  rectangular  protractors. 
2  clinometers. 

1  triangle,  rubber,  00°. 

2  pace  tallies. 

2  field-note  books. 

1  semicircular  protractor. 


1  set  drawing  instruments. 

1  drawing  Imard,  31  by  42  inches. 

1  T  square,  42  inches. 

1  straightedge,  42  inches. 

1  triangle,  rubber,  45°. 

1  triangular  scale,  12  inches,  boxwood. 

1  metallic  tape,  50  feet. 

1  steel  chain,  100  feet,  with  pins. 

2  field-note  pads. 


In  addition  to  the  foregoing  articles,  the  special  box  mentioned  for 
packing  and  transporting  the  reconnais.sance  outfit  is  issued  to  each 
organization. 

All  arrangements  for  filling  requisitions  for  reconnais-sance  outfits 
have  been  completed  by  the  end  of  the  fiscal  year,  and  shipments  can 
be  made  hereafter  promptly,  provided  that  there  be  no  delay  in  deliv- 
ery of  such  instruments  as  are  not  usually  kept  in  stock  by  dealers. 

No  purchase  of  field-note  books  or  field-note  pads  was  necessary,  as 
the  supply  received  here  from  the  Chief  of  Engineers,  U.  S.  Army, 
during  the  previous  fiscal  year  is  sufficient  at  the  present  time  to 
meet  all  demands. 

In  addition  to  the  reconnaissance  outfits  furnished  on  the  requisitions 
heretofore  mentioned,  forty-eight  requisitions  for  miscellaneous  in- 
struments, drawing  materials,  photographic  supplies,  etc.,  were 
referred  to  this  office  by  the  Chief  of  Engineers,  U.  S.  Army.  Tlie 
greater  portion  of  these  requisitions  came  from  the  chief  engineer 
officers  of  military  divisions.  Some  were  from  the  military  attaches 
serving  with  the  Kussian  and  Japanese  armies  in  the  field,  and  some 
from  other  sources,  all  of  a  military  character.  All  requisitions  were 
filled  promptly  on  receipt  at  this  office.  No  delays  occurred  in  filling 
requisitions,  excepting  only  when  the  articles  required  were  not  in 
stock.  The  following  statement  shows  the  quantities  and  articles 
shipped  from  this  depot  on  the  forty-eight  requisitions  above  men- 
tioned, viz : 


7  engineers'  transits. 
3  engineers'  levels. 

8  aneroid  barometers. 
1  stadia  rod. 

3  level  rods. 
19  clinometers. 
1  plane  table. 

1  large  pantograph, 

1  surveyors'  compass. 

14  i)edometer8. 

2  steel  rulers. 
18  pace  tallies. 
8  odometers. 

2  pocket  sextants. 

18<(  field-note  books. 

38  field-note  pads. 

84  roils  assorted  blue  and  black  print 
papers,  each  roll  10  yards. 

1  engineer's  transit,  with  solar  at- 
tachment 

12  assorted  metallic  tapes. 

22  cavalry  sketching  cases. 

5  steel  chains,  100  feet,  with  pins. 

1  large  G.  8.  protractor. 

15  prismatic  compasses. 
7  assorted  steel  tapes. 

4  folding  stadia  rods. 


0  paper  protractors. 
33  pocket  compasses. 
28  Abl)ot's  protractore. 

6(>  bottles  assorted  drawing  Ink. 

4  sets  drawing  instruments. 

~>2  sheets  uncjiangeable  drawing  board. 

2  proportional  dividers. 

4  large  drawing  boards. 

2,000  feet  paper  for  sketching  boards. 

10  rolls  tracing  pajwr. 

30  dozen  assorted  i)enclls. 

11  rolls  tracing  cloth. 
10  gross  assorted  jiens. 
205  yards  white  muslin. 
8  rolls  drawing  paper. 
24  blank  notelxwks. 

2  folding  kodaks  and  accessories. 
4  special  field  photographic  outfits. 

1  photographic  outfit  for  local  use. 
.TOO  extra  rolls  of  plintogrnphic  Aims. 
100  small  Intrenching  shovels. 

100  small  intrenching  jtick  matto<'ks 
and  numerous  other  minor  drawing, 
office,  and  field  supplies,  intende<I 
for  military  punwses  at  the  various 
points  from  which  requisitions  were 
made. 
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Under  authority  of  the  Chief  of  Engineers,  U.  S.  Army,  yari( 
technical  books  were  purchased  and  issued  for  use  in  equipping_ 
headquarters  of  the  Second  Battalion  of  Engineers.     It   has 
found  advantageous,  in  connection  with  the  duties  devolved  upon 
oiEcers  of  the  Corps  of  Engineers  serving  with  the  engineer  battalio! 
to  include  in  the  regular  equipment  a  small  technical  library. 

Purchases  of  instruments  and  reconnaissance  outfits  have  been  m; 
during  the  fiscal  year  under  proposals  opened  July  1,  1904,  and  hoi 
ing  g(XKi  for  the  entire  fiscal  year.  The  bids  received  ^vere  in  tl 
form  of  trade  catalogues  and  a  list  of  special  articles  ^vith  specii 
prices  noted.  Almost  all  small  purchases  under  these  proposals  tvera 
made  under  the  usual  "  Public  notice,"  but  in  some  cases,  when  thej 
amount  was  large  and  delivery  could  not  be  made  within  thirtv  days 
from  date  of  order,  emergency  contracts  were  entered  into.  During 
the  year  four  emergency  contracts  were  entered  into,  involving  a  totu 
sum  of  $13,789.26. 

With  the  view  to  improving  the  various  parts  forming  the  existing 
engineer-equipment  outfit,  investigations  and  trials  were  continued 
during  the  entire  year.  Various  experimental  tools,  such  as  peavies, 
saws,  folding  saws,  and  double-bitted  axes,  were  procured  and 
put  to  actual  trials.  Much  attention  was  given  to  the  investigations 
and  trials  of  the  various  cavalry  sketching  cases,  prismatic  com- 
passes, clinometers,  plane  tables,  etc.  A  number  of  sample  instru- 
ments were  procured  and  tested. 

A  final  report  in  the  matter  of  all  intrenching  tools  and  instru- 
ments submitted  to  this  office  for  examination,  trial,  and  report  was 
submitted  to  the  Chief  of  Engineers,  U.  S.  Army,  on  March  14,  1905, 
together  with  photographs  of  the  various  tools  referred  to  in  this 
report. 

Assistance  has  been  given  the  Board  of  Engineer  Officers  on  Field 
Equipment  for  Engineer  Troops  by  furnishing  to  this  Board  aJJ 
the  records,  tools,  and  instruments  desired  for  consideration  during 
the  last  and  present  fiscal  year.  Numerous  photographs  of  tools  and 
instruments  were  made  for  the  use  of  the  above  Board. 

As  stated  in  last  year's  report,  an  improvement  was  made  in  the 
carrying  strap  of  the  present  cavalry  slcetching  case,  by  replacing 
the  old-style  attachment  of  the  strap  by  a  new  device.  Over  two 
hundred  cavalry  sketching  cases  have  been  provided  during  the  year 
with  the  new  attachment.  The  detaching  of  the  old  attachments 
and  putting  in  place  the  new  attachments  was  accomplished  in  the 
depot  machine  shop  by  hired  labor. 

Repairs  to  instruments  were  continued  during  the  year  under  the 
same  conditions  as  in  the  previous  fiscal  year.  But  a  very  few  hrge 
surveying  instruments  were  turned  into  the  depot  for  repairs  during 
the  year.  Of  small  reconnaissance  instruments,  such  as  cavalry 
sketching  cases,  prismatic  compasses,  aneroid  barometers,  clinome- 
ters, etc.,  large  numbers  were  received  at  the  depot  from  various 
localities.  As  a  rule  all  these  small  instruments  were  in  need  of  con- 
siderable repairs  and  of  minor  parts  which  were  missing  on  receipt 
of  the  articles  at  this  depot. 

PONTON    AND   BRIDGE   EQUIPAGE. 

Much  time  and  attention  was  ^ven  during  the  entire  year  to  the 
ponton  and  bridge  equipage  cared  for  by  the  depot  at  Washington 
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Barracks,  D.  C.  The  ponton  equipa^  cared  for  during  the  year 
in  the  depot  cpnsists  of  the  one  division  of  each  of  reserve  and 
advance  guard  train,  brought  from  Willets  Point  in  1901,  and  enough 
balks,  chess,  trestles,  and  canvas  ponton  boats,  procured  at  WaMi- 
ington,  D.  C.,  during  the  past  two  years,  for  completing  one  more 
division  of  each  train.  The  funds  allotted  from  appropriations  for 
engineer  equipment  of  troops  have  been  so  limited  since  the  estab- 
li^ment  or  the  depot  at  this  post,  and  the  demands  on  these  funds 
so  numerous  for  otner  military  purposes,  that  no  additional  wooden 
^nton  boats  for  the  reserve  train  and  no  wagons  for  either  train 
could  be  purchased.  The  funds  assigned  to  this  office  did  not  even 
admit  the  replacing  of  the  old  and  unserviceable  wagons  pertaining 
to  the  two  divisions  brought  here  in  1901.  At  the  beginning  of  the 
fiscal  year  it  was  intended  to  procure  eight  wooden  ponton  boats  for 
the  second  division  of  the  reserve  train  with  the  funds  allotted  for 
fiscal  year  1905,  but  so  many  unforeseen  expenses  were  incurred  in 
repairing  and  completing  the  old  wagons  of  the  two  divisions  that 
no  funds  remained  availaole  for  this  purpose. 

The  ponton  equipage  in  stock  has  oeen  cared  for  during  the  year. 
Owing  to  the  existing  limited  storage  facilities  all  wagons,  wooden 
ponton  boats,  and  other  bulky  materials  have  been  without  proper 
shelter.  During  the  inclement  weather  temporary  covering  for  the 
balks  and  chess  was  provided  with  materials  on  hand.  With  the 
limited  funds  available  for  ponton  equipage  but  A'ery  few  additions 
could  be  made  during  the  year  by  purchase.  Two  hundred  and 
seventy  chess,  short  and  long,  contracted  for  during  the  last  fiscal 
year  were  delivered  in  August,  1904. 

Purchases  of  supplies  tor  completing  and  repairing  the  ponton 
equipage  were  as  follows,  viz : 


20  boat  anchors. 
36  wooden  buckets. 
36  iron  buckets. 

3,000  pounds  nails  nnd  ^Ikea. 
5,000  pounds  maul  la  rope. 
18  feed  boxes. 

21  wagon  wheels. 


18  wagon  tongues. 

6  wagon  asles. 

96    sets    attachments    for    single    and 

double  trees. 
750   yards    canvas,    and   other    minor 

articles  of  hardware. 


Of  the  miscellaneous  lumber  procured  during  the  past  fiscal  year, 
the  following  additional  ponton  equipage  was  constructed  in  the 
depot  carpenter  and  blacksmith  shops,  viz : 


6  sets  of  side  frames  for  canvas  pon- 
tons. 
8  boxes  for  canvas  ponton  covers. 
150  long  chess. 


.SO  trestle  balk. 
80  long  balk. 
80  short  balk. ' 
120  short  chess. 


In  addition  to  the  above,  four  experimental  trestle  caps  were  built, 
and  six  long  balk  of  cypress  and  six  long  balk  of  spruce  were  con- 
structed. Twenty-one  old  wagon  wheels,  on  ponton  wagons,  were  re- 
placed by  new  wheels,  ten  wagon  tongues  were  used  in  replacing  old 
and  worn-out  tongues,  and  a  large  number  of  chains,  draft  rods,  and 
stay  chains  for  doubletrees  were  made. 

With  the  view  to  furnishing  a  proper  outfit  of  ponton  equipage  to 
the  three  companies  from  the  Second  Battalion  of  Engineers  who 
took  part  in  the  army  maneuvers  near  Manassas,  Va.,  in  September, 
1904,  work  was  undertaken  at  the  close  of  the  last  fiscal  year  and 
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continued  in  the  new  fiscal  year  in  overhauling  all  the  ponton  equi- 
page in  stock.  Materials  needed  for  completing  all  necessary  acces- 
saries were  procured  in  July,  1904,  and  with  a  considerable  number 
of  all  the  more  important  parts  of  the  equipage  in  stock,  nothing 
remained  requiring  completion  except  the  ponton  wagons  pertaining 
to  the  two  divisions  brought  from  Willets  Point,  N.  Y.,  in  1901.  These 
wagons  had  been  undergoing  alterations  for  some  time,  principally 
wiwi  a  view  to  replacing  the  old-style  rigid  splinter  bars  with  double 
and  single  trees  of  modern  design.  On  further  examination  of  the 
wagons  considerable  other  repairs  and  alterations  were  found  neces- 
sary. A  number  of  extra  wagon  wheels,  wagon  tongues,  and  other 
minor  parts  were  needed.  These  were  ordered,  but  unusually  long 
delay  in  delivery  was  caused  by  the  fact  that  these  wagons  have  been 
in  store  since  1866  and  every  spare  part  ordered  for  them  had  to  be 
made  to  order.  The  work  undertaken  on  these  wagons  was  intended 
to  fit  them  for  use  with  six  animals. 

The  work  necessary  to  complete  enough  wagons  for  use  at  the 
maneuvers  was  commeted  as  well  as  it  was  possible  by  about  the 
middle  of  August.  The  ponton  train  that  accompanied  the  Second 
Battalion  of  Engineers  to  the  maneuvers  near  Manassas,  Va.,  con- 
sisted of  four  wooden  ponton  boats,  seventeen  ponton  wagons,  and  all 
the  needed  outfit  for  one  division  of  reserve  ponton  equipage,  in- 
cluding as  many  extra  trestles  as  could  be  conveniently  carried  for 
use  in  the  probable  construction  of  trestle  bridges.  During  the 
march  of  the  battalion  to  maneuver  camp  near  Alanassas,  Va.,  the 
wagons  were  found  to  be  unserviceable  for  actual  service,  although 
much  time  and  expense  was  incurred  in  repairing  and  fitting  them 
up  for  the  road,  and  over  $1,500  for  extra  wagon  parts  and  hired 
labor  had  been  expended  in  overhauling  these  seventeen  wagons. 
These  wagons  have  been  in  store  at  Willets  Point,  N.  Y.,  since  the 
close  of  the  civil  war.  They  have  been  repaired  from  time  to  time, 
and  on  removal  of  the  Engineer  School  and  Depot  from  Willets 
Point,  N.  Y.,  to  Washington  Barracks,  D.  C,  in  1901,  thirty  wagons 
Avere  included  in  the  property  brought  here,  thirty  being  the  number 
of  wagons  required  for  one  division  each  of  reserve  and  advance 
guard  ponton  equipage. 

On  return  of  the  ponton  train  from  the  maneuver  camps  to  the 
depot  all  that  remained  good  and  serviceable  on  these  wagons  were 
the  few  new  wagon  wheels  and  wagon  tongues  recently  purchased. 
In  view  of  the  condition  of  these  wagons  a  recommendation  was  made 
in  the  Annual  Report  for  the  Engineer  Depot  for  the  year  1904  for 

Eroviding  funds  for  the  purchase  of  new  wagons  for  the  two  divisions 
rought  from  Willets  Point  and  for  two  additional  divisions  now  in 
Erogress  of  completion  at  the  engineer  depot.  No  provisions  were, 
owever,  made  for  this  very  urgently  needed  purpose  in  the  appro- 
priations for  fiscal  year  1906,  and,  as  a  matter  of  fact,  all  reference  to 
ponton  trains  has  bieen  omitted  from  the  usual  appropriation.* 

In  the  absence  of  the  proper  ponton  wagons  a  bridge  train  is  abso- 
lutely immobile.  The  cost  of  the  ponton  wagons  required  for  equip- 
ping one  division  of  ponton  train  amounts  to  about  one-fifth  part  of 
the  cost  of  the  entire  division.  The  thirty  wagons  now  on  hand  do 
not  warrant  any  further  repairs,  but  should  l)e  condemned,  and  the 
Army  is  now  entirely  without  a  bridge  train  fit  for  the  field. 
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It  is  earnestly  recommended  that  steps  be  taken  to  provide  ample 
funds  for  rebuilding  and  remodeling  the  ponton  trains  now  at  this 
depot  according  to  improved  designs  now  under  consideration  by  the 
Board  on  Enmneer  Equipment,  for  which  an  estimate  of  $50,000, 
under  the  heading  of  "  Estimates  for  fiscal  year  1907  "  is  made  in  this 
report.  The  funds,  if  appropriated  for  the  purpose  aske<I  for,  should 
be  made  available  immediatwy  on  the  passage  of  the  act  appropriat- 
ing the  same,  and  should,  if  practicable,  remain  "  available  until  ex- 
pended." Much  delay  and  difficulty  is  experienced  in  obtaining  suit- 
able materials  for  bridge  trains,  and  the  work  can  scarcely  be  com- 
pleted within  one  fiscal  year.  Ample  time  is  essential  for  tne  consid- 
eration and  trial  of  boats  and  material  to  be  procured  under  the 
future  recommendations  of  the  Board  of  Engineer  officers  on  field 
equipment  for  engineer  troops. 

In  the  design  and  construction  of  a  military  bridge  train  to  be 
transported  with  an  army  on  wagons  over  roads  such  as  must  be  used 
in  this  country  in  every  campaign  it  is  essential  to  reduce  the  weight 
of  all  parts  to  the  lowest  limit  consistent  with  securing  a  serviceable 
equipment.  Selected  lumber  of  the  very  best  quality  is  the  first 
requisite  in  such  an  equipment.  This  lumber  is  not  available  from 
stock  in  the  hands  of  dealers,  and  experience  in  the  past  two  years 
shows  that  a  delay  of  from  three  to  six  months  follows  each  attempt 
to  purchase  this  essential  element  of  the  equipment.  -The  wagons  for 
transporting  the  bridge  material  must  be  of  special  design.  They 
are  not  carried  in  stocK,  and  must  be  made  to  order,  with  the  delays 
consequent  thereto.  It  is  evident,  therefore,  that  if  the  Army  is  to 
be  provided  with  a  bridge  train  within  the  first  few  months  following 
a  declaration  of  war  this  train  must  be  prepared  during  peace  and 
maintained  in  readiness  for  field  service. 

STATEMENT  OF  FUNDS. 

I.  Engineer  depota,  fiscal  year  1904 : 

1.  For  Incidental  expenses  of  depot  (incidentals) — 

Juiy  1,  1904,  balance  unexpended $449.73 

Jnne  30,  1905,  amount  expended  during  fiscal 

year $441.45 

June  30,  1005,  amount  turned  Into  the  Treasury 

during  tlie  fiscal   year,   lu   compliance   with 

G.   O.   No.   73,   War   Department,   December 

30,  1003 8.28 

449. 73 

2.  For  purchase  and  repair  of  instruments  (instruments) — 

July  1,  1904,  balance  unexpended 115.  K! 

June  30, 1905,  amount  expended  during  fiscal  year 115. 5;J 

II.  Engineer  depots,  fiscal  year  1905: 

From  the  sums  appropriated  by  Congress  for  the  fiscal  year 
ended  June  30,  1905,  the  following  amounts  were  allotted  by 
the  Chief  of  Engineers,  U.  S.  Army,  for  disbursement  at 
Washington  Barraclis,  D.  C,  viz : 

1.  For  incidental  expenses  of  the  depot  (Incidentals) $8,500.00 

Jnne  30,  1905,  amount  expended  during  fiscal 

year $8,155.2(5 

July  1,  1905,  outstanding  liabilities 344.  74 

8. 500. 00 
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2.  For  purchase  aud  repair  of  lustrumeuts   (Instruments) $5,000.00 

During  the  jvar  the  following  amount  was  allotted  by  the 
Chief  of  Kuglneers,  U.  S.  Army,  on  account  of  this  ap- 
propriation, beiuK  reimburaements  for  loss  of  and  damage 
to  engineer  property 21.00 

5. 021. 09 
June  .30,  1905,  amount  exi»ended  during  fiscal 

year ?3,543.89 

July  1,  1005,  outstanding  liabilities 1, 477. 20 

5, 021. 00 


III.  Engineer  equipment  of  troops,  fiscal  year  1904 — For  engineer 
equipment : 

July  1,  1904,  balance  unexpendeti $2,265.44 

June  .HO,  lOO.'i,  amount  expended  during  fiscal  year..     $2, 264. 3.3 
June  30,  1905,  amount  turned  into  the  Treasury  dur- 
ing fiscal  year,  in  compliance  with  G.  O.  No.  73, 

War  Department,  December  30,  1003 .  91 

2, 203. 44 


IV.  Engineer  equipment  of  troops,  fiscal  year  1905,  for  engineer 

equipment : 
From  the  above  appropriation,  made  by  act  of  Congress  ap- 
proretl  April  2.3,  1904,  the  following  allotments  were  assigned 
to  this  oflice  by  the  Chief  of  Engineers,  17.  S.  Army,  at  various 
times  during  tlie  fiscal  year,  and  in  accordance  with  the  de- 
tailed project  for  the  oxi)endlture  thereof;  for  instruments, 
liltrenchlng  tools,  ponton  trains'  drawing  materials,  etc.,  viz : 

June  15,  1904,  amount  allotted $13,000.00 

April  10.  1}K)5,  amount  nllottetl l,4as.66 

May  9,  1905,  amount  allotted 5.30 

June  7.  190."),  amoinit  allotted 1,000.00 

June  12,  1905,  amount  allotte<l 117.22 

June  22.  1005,  amount  allotted 1,762.59 

June  26.  1905,  amount  allotted 500.96 

June  30.  1905,  amount  allotted 1 22.37 

Total  of  allotments 17,826.10 

June  30,  1905,  amount  exi>cnded  during  fiscal 

year $10,702.20 

July  1,  1905,  outstanding  liabilities 7, 123. 90 

17, 826. 10 

V.  Equipment  of  oflBcers'  schools,  military  post^  fiscal  year  1905: 

Under  date  of  September  19.  1904,  the  Chief  of  Engineers,  U.  S. 
Army,  allotted  the  following  sum  from  the  above  appropria- 
tion for  purchase  of  reconnaissance  instruments  and  other 
supplies  to  be  issued  to  militarj'  organizations  and  military 
posts,  as  provided  for  in  G.  O.  No.  89,  A.  G.  O.,  1903,  and 
modified  In  G.  O.  No.  24.  War  Department,  Washington,  Feb- 
ruarv  14,  1905,  viz: 

September  19,  1904,  amount  allotted $5, 000. 00 

November  5.  1904,  the  following  amount  was  assigned  by 
the  Chief  of  Engineers.  U.  S.  Army,  on  account  of  this 
appropriation,  being  reimbursement  for  engineer  prop- 
erty lost  In  transit 50.40 

5,050.48 
June  30.  100,),  amount  exiiended  during  fiscal  year ^0.  69 

.July  1,  100.5,  balance  unexi)cnded_^  _  4,559.80 

July  1,  1905,  outstanding  liabilities 4,559.  80 
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VI.  Gun  and  mortar  batteries  (act  of  June  6,  1902)  : 

1.  For  purchase  and  repair  of  instruments — 

July  1,  1904,  balance  unexpended $405.77 

June  30,  1905,  amount  expended  during  fiscal  year 405.  77 

2.  Act  of  April  21,  1904,  the  following  allotment  was  made  by 

the  Chief  of  Engineers,  U.  S.  Army,  for  purchase  of  arti- 
cles for  engineer  equipment  for  issue  to  the  militia  of  the 
State  of  New  Yorii,  viz — 

For  purchase  of  articles  for  engineer  equipment 4, 600. 00 

June  30,  1905,  amount  expended  during  fiscal 

year - —     $4,  r,\X  71 

June  30,  1905,  amount  turned  Into  the  Treas- 
ury to  the  credit  of  the  above  appropriation..  80. 29 

4.  eoo.  00 


Of  the  amount  expended,  viz,  $4,513.71,  the  ram  of  $4,491.03  was  reimbursed 
from  appropriation  for  "  New  arms  and  equipment  for  organized  militia  "  by 
Treasury  settlement  dated  March  16,  1905.  The  difTerence  arising  In  the  two 
amounts,  viz,  $22.68,  covered  an  expenditure  on  account  of  mileage  to  officer  mak- 
ing purchase  of  the  supplies. 

VII.  Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors.— For  purchase  and  repair  of  instruments : 

July  1,  1904,  balance  unexpended $273. 02 

June  30,  1905,  amount  expended  during  fiscal  year -^ 83.25 

July  1,  1905,  balance  unexpended 189.77 

July  1,  1905,  outstanding  liabilities 46.05 

July  1,  1905,  balance  available 143.72 

VIII.  Emergency  fund.  War  Department  (act  of  March  3,  1899). — 
For  equipment  of  electrical  laboratory  at  Engineer  School,  Wash- 
ington Barracks: 

July  1,  1904,  balance  unexpended $35.35 

June  30,  19(^,  amount  exi)ended  during  fiscal  year 35. 36 


IX.  Improving  harbor  at  Honolulu,  Hawaii : 

The  following  allotment  was  made  by  the  Chief  of  Engineers, 
U.  S.  Army,  May  20,  1905,  for  purchase  of  Instruments  for 
issue  to  the  officer  In  charge  of  Improving  harbor  at  Honolulu, 
Hawaii,  viz ; 

For  purchase  of  Instruments $265.75 

June  30, 1905,  amount  exi)ended  to  end  of  fiscal  year 292.  75 


NEW  APPBOPBIATIONS. 

The  following  Items  have  been  allotted  by  the  Chief  of  Engineers,  U.  S.  Army, 
from  appropriations  contained  in  the  act  of  Congress  for  the  suH>ort  of  the 
Army  for  the  fiscal  year  ending  June  30,  1906,  for  disbursements  at  Washington 
Barracks,  D.  C,  viz : 

1.  Engineer  depots,  1906,  act  of  March  2,  1905,  for  Incidental  ex- 

penses of  depot  (Incidentals) $6,500.00 

2.  Engineer  depots,  1906,  act  of  March  2,  1905,  for  purchase  and  re- 

pair of  instruments  (instruments) 5,000.00 

3.  Engineer  equipment  of  troops,  1906,  act  of  March  2,  1905,  for  In- 

trenching tools.  Instruments,  drawing  materials,  etc.,  for  use  in 

the  engineer  equipment  of  troops 5,  (XK).  00 

Total 16, 500. 00 
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ENGINEER  DEPOT,  PORT  LEAVENWORTH,  KANSAS. 


REPORT  OF  MAT.  THOS.  B.  REE8.  CORPS  OF  ENOINEERS,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1905. 


Fort  Leavenworth,  Kanb., 

July  11,  1905. 
General  :  I  have  the  honor  to  inclose  herewith,  in  duplicate,  annual 
report  of  the  Engineer  Depot,  Fort  Leavenworth,  Kans.,  for  the  fiscal 
year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Rees, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  S.  A. 


UNITED  STATES  ENGINEER  DEPOT,  PORT  LEAVENWORTH,  KANSAS. 

BUILDINGS. 

A  plat  of  ground  in  the  northwestern  part  of  this  post  is  set  aside 
for  the  engineer  park,  corrals,  stables,  shops,  storehouses,  and  depot. 

The  buildings  contemplated  in  a  project  which  has  received  the 
approval  of  the  Secretary  of  War  are  the  following : 


1  shop  building. 
1  horse  stable. 
1  muie  stable. 


1  storehouse. 

2  ponton  sheds  for  adranoe-guard  train. 
2  ponton  sheds  for  reserve  train. 


Of  these  there  are  constructed  or  now  under  construction : 


1  ponton  shed  for  adrance-giiard  train. 
1  ponton  shed  for  reserve  train. 


1  shop  building. 

1  horse  stable  (under  construction). 

1  storehouse. 

The  shop  building  is  a  small  structure  that  was  designed  as  a  shop 
of  instruction  for  engineer  soldiers,  and  is  inadequate  for  use  as  a 
shop  of  construction  in  connection  with  the  depot.  Outline  plans 
have  been  submitted  for  a  new  shop  building  for  the  depot  work. 
The  necessity  for  such  a  shop  has  been  so  great  during  the  past  year 
that  one  of  the  ponton  sheds  was  temporarily  converted  into  a  shop, 
although  it  was  much  needed  for  its  legitimate  purpose. 
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The  storehouse  is  a  building  242  feet  long  and  40  feet  wide,  pro- 
vided with  a  standard-gauge  track  through  the  center  and  with  an 
overhead  traveling  crane  of  3  tons  capacity.  It  has  just  been  com- 
pleted and  will  be  used  for  the  storage  of  bridge  equipage  and  other 
supplies,  much  of  which  has  heretofore  sufferea  from  exposure  to  the 
weather. 

It  is  proposed,  when  new  tracks  are  laid  to  the  quartermaster  yards, 
to  run  a  spur  into  this  storehouse,  so  that  cars  may  be  loaded  and 
unloaded  by  means  of  the  crane. 

The  ponton  sheds,  built  and  proposed,  are  designed  to  accommodate 
two  divisions  of  the  reserve  train  and  two  divisions  of  the  advance- 
guard  train,  the  wagons  and  loads  being  complete  and  ready  at  all 
times  to  be  hitched  up  and  placed  en  route. 

OPEatATIONS. 

The  following  allotments  of  funds  were  made  for  the  expenses  of 
the  depot,  viz : 

1.  Engineer  depots,  1905 $3,000 

2.  Engineer  equipment  of  troops,  1905 8,284 

The  first  was  expended  in  purchasing  depot  supplies,  such  as 
photographic  and  drawing  material  and  shop  supplies;  in  the  pur- 
chase of  artillery  harness  for  the  bridge  train,  and  in  payment  of 
enlisted  men  engaged  on  extra  duty  in  building  pontoons,  chess,  and 
balk. 

The  second  allotment,  $8,284,  for  engineer  equipment  of  troops,  was 
applied  as  follows : 

For  salary  of  stenographer,  and  for  making  plates  In  the  preparation 

of  Engineer  Field  Manual $580.20 

Diving    apparatus 495.00 

Lumber  for  chess 3,319.37 

Machinery  for  shops 591.67 

Engineer  equipment  of  companies  of  First  Battalion  of  Engineers  ami 

ponton  train 1, 498. 28 

Harness  for  bridge  train 126.00 

Withdrawn  and  tninsferred  to  Lleutenant-Oolouel  Leach,  at  Washing- 
ton, to  continue  preparation  of  Engineer  Field  Manual ..  1,039.  80 


Total 8,280.32 

WORK   ACCOMPLISHED. 

Fifteen  wooden  pontons  were  built,  using  Oregon  fir  purchased 
during  the  previous  fiscal  year.  This  was  the  best  substitute  that 
could  oe  found  for  white  pine,  which  is  no  longer  procurable  in  the 
lengths  required. 

The  fir  is  not  so  workable  or  so  light  as  the  pine,  but  is  probably 
just  as  strong  and  durable. 

An  experimental  ponton  wagon  was  constructed  having  in  view 
the  production  of  a  lighter  wagon  with  standard  wheels  and  im- 
proved coupling  pin.  The  objects  sought  were  attained  and  the  new 
wagon  is  believed  to  be  better  than  the  type  of  1865. 

A  satisfactory  tool  wagon  for  an  engineer  company  has  not  yet 
been  devised.  Tool  wagons  of  a  new  design  were  built  for  the  four 
engineer  companies  of  the  First  Battalion,  and  while  an  improvement 
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on  the  old  design,  they  are  still  lacking  in  convenience  of  arrangement 
and  in  capacity.  The  action  of  the  Board  convened  at  Washington 
to  consider  engineer  ec[uipment  is  awaited  before  undertaking  further 
construction  in  this  direction. 

Experiments  were  continued  with  a  view  to  developing  a  more 
satisfactory  tool  pouch  for  pack  transportation.  The  pouch  now 
used  is  too  heavy,  but  no  satisfactory  substitute  for  it  has  been 
found. 

In  addition  to  the  above  there  have  been  a  multitude  of  minor 
operations  not  easily  classified,  having  reference  to  the  care,  preserva- 
tion, extension,  improvement,  and  repairs  of  engineer  equipment  of 
all  kinds,  to  the  toeing  of  272  animals,  and  to  the  making  and 
repairing  of  harness  and  saddle  equipment. 

Money  statements. 

Allotment  from  appropriation  for  "  Engineer  Depots,  1905,"  for  hire  of  three 
telephones,  incidental  expenses  of  depot,  shop  expenses,  lubricants,  etc.,  and 
extra-duty  pay. 

Amount  of  allotment 13,000.00 

June  30, 1905,  amount  exi)euded  during  year 2, 994. 52 

July  1,  1905,  balance  unexpended 5.48 

July  1,  1905,  outstanding  liabilities 5.00 

July  1,  1905,  balance  available,  to  be  turned  Into  Treasury  United 
States .  48 

Allotment  from  appropriation  for  "  Engineer  equipment  of  troops,  1905,"  for 
printing  manual,  salary  of  stenographer,  making  plates,  engineer  equipment, 
construction,  repair,  outfit,  and  diving  apparatus,  complete. 

Amount  of  allotment $8, 284. 00 

Withdrawn  in  December,  1904 $1,444.80 

Withdrawn  In  January,  1905 225.00 

1,669.80 

6, 614.  20 
June  30,  1905,  amount  exi)ended  during  year 6,541. 16 

July  1,  1905,  balance  unezi>ended 73.04 

July  1,  1905,  outstanding  liabilities 69.36 

July  1,  1905,  balance  available,  to  be  turned  Into  Treasury  United 
States 3,68 
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RIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


IMPROYBMBNT    OF    RIVERS    AND    QARBORS    IN    MAINE    AND    NEW 

HAMPSHIRE. 


REPORT  OF  LIEUT.  COL.  W.  U.  BLACK,  CORPS  OF  ENaiNMBRS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMFBOVEHENTS. 


1.  Lubec  channel,  Maine. 

2.  Narragnagus  River,  Maine. 

3.  Breakwater  from  Mount  Desert  to 

Porcnpine  Island,  Bar   Harbor, 
Maine. 

4.  Harbor  at  SnlUvan  Falls,  Maine 

5.  Union  River,  Maine. 

6.  Bagadace  River,  Maine. 

7.  Penobscot  River,  Maine. 

8.  Harbor  at  Bucksport,  Maine. 

9.  Camden  Harbor,  Maine. 

10.  Harbor  at  Rockland,  Maine. 

11.  Carvers  Harbor,Vlnalhaven,  Maine. 

12.  Georges  River,  Maine. 

13.  New  Harbor,  Maine. 

14.  Damariscotta  River,  Maine. 


15.  Kennebec  River,  Maine. 

16.  Portland  Harbor,  Maine. 

17.  Saco  River,  Maine. 

18.  Kennebunk  River,  Maine. 

19.  York  Harbor,  Maine. 

20.  Harbor  at  Isles  of  Shoals,  Maine. 

21.  Cocbeco  River,  New  Hampshire. 

22.  Exeter  River,  New  Hampshire. 
2a  Harbor  of  Refuge  at  Little  Har- 
bor, New  Hampshire. 

24.  Protection    and    preservation    of 

navigable  waters. 

25.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  nav- 
igation. 


United  States  Enoineer  Office, 

Portland,  Me.,  July  24, 1905. 
General  :  I  have  the  honor  to  forward  annual  report  for  the  fiscal 
year  1905  for  river  and  harbor  works  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gren.  A.  Mackenzie, 

Chief  of  Engineers,  U.S.A. 
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A  I. 
IMPROVEMENT  OP  LUBEC  CHANNEL,  MAINE. 

The  only  work  during  the  year  was  the  completion  of  a  contract 
for  dred^ng,  which  was  accomplished  on  the  27th  of  July,  1905. 
Under  this  contract  130,266  cubic  yards  of  material  were  excavated, 
at  a  price  of  24f  cents  per  cubic  yard.  This  conipleted  the  existing 
project,  under  which  a  total  of  4fe,380  cubic  yards  of  material  have 
been  excavated. 

Money  statement. 

July  1,  1904,  balance  unexpended . $33, 305. 76 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 17,  741. 56 

July  1,  1905,  balance  unexpended 15,564.20 


APFBOFBIATIONS. 

March  3,  1879 $44,000 

June  14,  1880 .' 20,000 

March  3,  1881— X 45,000 

August  2,  1882 20,000 

July  5,  1884 10,000 

August  5,  1886 10,000 

August  11,  1888 20,000 

August  18,  18»4 5,000 

August  18,  1894,  unexpended  balance  for  Improving  St  Crolz  River, 

made  available  for  Lubec  channel 35,000 

June  3,  1896 32,000 

March  3,  1899- 25,000 

June  13,  1902 . 83,000 

Total  319, 000 


CONTBACT  IN   FORCE  DUHINO  FISCAL  TEAR  ENDING  JUNE  30,   1904. 

Name  of  contractor :  Eastern  Dredging  Ck>mpany. 

Date  of  contract :  October  18, 1902. 

Date  of  approval :   November  22,  1902. 

Time  for  commencement :  April  29,  1903. 

Time  for  completion  :  June  29,  1004.    (Waived.) 

Rate: 

Dredging,  24}  cents  per  cubic  yard. 

Removing  bowlders,  $5  per  ton  of  2,000  pounds. 


OOMMEBCIAI.  STATISTICS. 

Receipts  and  shipments,  1904. 

Tons. 

Brldt 1, 200 

Coal 5, 000 

Fish 44, 000 

General  merchandise 9, 500 

Grain  and  flour 5,000 

Lumber  and  wood 7,000 

Potatoes 2,000 

Salt 2,500 

Total  76, 200 
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Arrivals  and  departures  during  calendar  year  1904. 

Steamers:  Coastwise,  draft  15  feet 172 

Sailing  vessels : 

Foreign  (average  tonnage  90,  draft  10  feet) 42 

Coastwise  (average  tonnage  2(X),  draft  12  feet) ,    47 

Vessels  bnilt  daring  the  year,  1  steamer,  15  tons. 

There  Is  no  record  for  the  year  1904  of  vessels  passing  through  the  channel. 

Number  of  passengers  In  1904,  1,716. 


A  a. 

IMPROVEMENT  OF  NARKAGUAGU8  RIVER,  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 

The  project  is  regarded  as  having  been  completed,  but  the  depth  has 
not  maintained,  and  additional  work  will  probably  become  necessary 
at  a  not  distant  date. 

Money  statement. 

July  1,  1904,  balance  unexpended $3{56. 19 

July  1, 1905,  balance  unexpended 356. 10 


AFPBOPBIATIONS. 

For  Improvement  above  Mlllbrldge : 

March  3,  1871 $12,000 

June  10,  1872 10,000 

$22,000 

For  Improvement  below  Mlllbrldge : 

Augusta,  1886 10,000 

August  11,  1888 , 10,000 

September  19,  1890 7,500 

July  13,  1892 7,500 

August  18,  1894 5,000 

June  8,  1896 5,000 

March  3,  1899 5,000 

50,000 

Total  _• 72, 000 


COMUEBCIAL  STATISTICS. 

Receipts  and  shipments,  1904. 

Tons. 

Bricks 100 

Coal 1,000 

General  merchandise 9, 000 

Grain  and  flour 2,800 

Lime  and  cement 73 

Lobsters  and  clams 400 

Lumber  and  wood 27,  (KX) 

Salt  150 

Sardines , — 800 

Totol 41, 925 
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Arrivals  and  depttrtures  during  calendar  year  1904. 

Steamers :     . 

Coastwise,  average  draft  8i  feet 200 

Coastwise,  average  draft  7  feet 250 

Sailing  vessels:  Coastwise,  draft  10  feet 850 

Vessels  built  during  the  year:    One  three-masted  schooner,  400  gross  tons; 
1  four-masted  schooner,  1,4S6  gross  tons. 
Number  of  passengers  in  19^,  1,157. 


A3. 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  BAB 

HARBOR,  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 
Approximately  one-half  the  work  covered  by  the  project  has  been 
accomplished. 

It  is  proposed  to  expend  the  additional  appropriation  recommended 
in  continuing  the  construction  of  the  breafewater. 

No  commercial  statistics  could  be  obtained. 

Money  statement. 

July  1,  1904,  balance  unexpended $210.82 

July  1,  1905,  balance  unexpended 210.82 


Amount  (estimated)  required  for  completion  of  existing  project 230, 200. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1906 60,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Juoe  4,  1897. 


AFFBOFRIATIONS. 


August  11,  1888 $60,000 

September  19,  1800 50,000 

July  13,  1892_ 50,000 

August  18,  1894 10,000 


Junes,  1896 $10,000 

March  8,  1899 20,000 


Total 190, 000 


A  4- 

IMPROVEMENT  OP  HARBOR  AT  SULLIVAN  FALLS,  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 
About  70  per  cent  of  the  work  covered  by  the  project  has  been  ac- 
complished. 

It  is  proposed  to  expend  the  additional  appropriation  recom- 
mended m  continuing  the  excavation  of  rock  at  ledges  C'and  B. 
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Money  statement. 

July  1,  1904,  balance  unexpended ?204. 36 

Jnly  1,  1905,  balance  unexpended 204. 30 


Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement.  In  addition  to  tbe  balance  unex- 
pended July  1,  1905- 10.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOPBIATIONS. 

March  3,  1871 $10,000.00 

June   10,    1872 25,000.00 

June  3,  1806 5,000.00 

March  3,  1890 5,000.00 

June  13,  1902 5,000.00 

Total    50,000.00 


COMMKBCIAL  STATISTICS. 

Receipts  and  shipments,  1904. 

Tons. 

Coal   200 

Granite 30,000 

Lumber  and  wood 1,000 

General  merchandise 200 

Total    31, 400 

Arrivals  and  departures  during  calendar  year  1904. 

Sailing  vessels : 

Cloastwlae,  average  225  tons,  draft  10  feet  or  more__, 200 

Coastwise,  average  75  tons,  draft  less  than  10  feet 52 

Steamers:    Coastwise,  average  150  tons 20 


As. 
IMPROVEMENT  OF  UNION  RIVER,  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 
The  work  called  for  by  the  project  is  regarded  as  completed,  though 
of  doubtful  permanence  in  some  respects. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,898.64 

Ju^  1,  1905,  balance  unexpended 2,898.64 
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APPBOPRIATIONS. 

July  11,  1870 115,000 

March  3,  1871 15,000 

June  3,  1896 15, 000 

March  3.  1899 15,000 

June  6,  1900 115,000 

Total  175,000 


COMMEBCIAL  STATISTICS. 

Receipts  and  «Mpment»,  1904. 

Tons. 

Bricks  700 

Cement  and  lime 115 

Coal 2,200 

General  merchandise  2,035 

Hardware  and  Iron 75 

Lumber  and  wood '. 9,836 

Total  14, 961 

Arrivals  and  departures  during  calendar  year  1904. 

Vessels,  average  tonnage  125  gross  tons,  draft  10  foot 290 

Vessel  built,  167  gross  tons,  140  net  tons 1 

One  new  line  of  steamboats  established  (Rocbland,  BluehiU  and  Ellsworth 
Steamboat  Line,  2  steamers). 

Nearly  all  commodities,  except  coal,  received  at  Ellsworth  come  now  by  rail 
instead  of  by  water.  Shipments  from  Ellsworth  by  rail  are  increasing  annually, 
with  corresponding  decrease  In  shipments  by  water. 


A  6. 
IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

There  were  no  operations  during  the  year.  The  work  of  continuing 
the  excavation  of  bowlders  at  Winslows  Island  and  the  dredging  of  a 
basin  at  Bowden's  wharf  was  again  offered  by  public  advertisement 
dated  April  28,  1906,  but  no  bids  were  received.  The  appropriation 
is  so  small  that  bidders  hesitate  to  undertake  the  expense  of  moving  a 
plant  to  this  remote  locality.  An  arrangement  has,  however,  been 
made  with  a  contractor  for  dredging  at  New  Harbor  and  Damaris- 
cotta  River  to  undertake  this  job  also  at  reasonable  prices,  and  the 
work  will  be  done  during  the  present  season. 

Probably  not  more  than  25  per  cent  of  the  work  included  in  the 
original  project  has  been  accomplished. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  estimated  in  continuing  the  excavation  of  the  channel 
at  winslows  Island. 

The  improvement  is  regarded  as  of  doubtful  public  JDenefit,  but  if 
it  is  to  be  continued  in  the  interest  of  economy  appropriations  should 
be  made  in  larger  amount^  for  the  reason  above  noted. 
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Money  statement. 

July  1,  1904,  balance  unexpended $3,254.59 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    119. 80 


July  1,  1905,  balance  unexpended 3,134.79 

July  1,  1905,  outstanding  liabilities 2.86 


July  1,  1905,  balance  available 3,131.93 


July  1, 1905,  amount  covered  by  uncompleted  contracts 2, 713.  80 


Amount  (estimated)  required  for  completion  of  existing  project 18, 875. 00 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlfs  of  improvement,  in  addition  to  tbe  balance  unex- 
pended July  1,  1905 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


AFPBOPBIATIONS. 


August  11,  1888 ?3,000 

September  19,  1890 4,000 

July  18,  1892 5,000 

August  18,  1894 5,000 

June  3,  1896 5,000 


March  3,  1899 fS,000 

June  13,  1902 „    .3,000 


Total 28,000 


CONTBACT  IN  FORCE. 

Name  of  contractor :  Eastern  Dredging  Company. 

Date  of  contract :  June  28,  1905. 

Date  of  approval :  July  21,  1905. 

Time  for  commencement :  150  days  after  notification  of  approval. 

Time  for  completion :  90  days  after  commencement 

Rate: 

Shoals  A  and  B,  $2  per  cubic  yard. 

Area  neaf  Bowden's  wharf,  30  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

ReceiptH  and  »hlpmentx.  1904. 

Tons. 

Brides 10, 000 

Coal    3,200 

Cod  and  mackerel  lim>s 400 

Cotton    350 

Fish    300 

General   merchandise 30,000 

Grain    14,000 

Granite 1,500 

Lumber  and  cooiierage 27,000 

Lime,  cement,  etc 10,000 

Phosphate  200 

Wood    6,000 

Total ^ 102,950 

The  foregoing  statement  Includes  the  business  done  at  Castiue,  at  the  mouth  of 
the  river. 
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A  7. 
IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

There  were  no  operations  during  the  year,  and  the  expenditures 
were  limited  to  $44.66. 

The  results  aimed  at  by  the  project  are  regarded  as  practically 
accomplished. 

There  is  a  demand  for  a  widening  of  the  deep-water  area  of  Ban- 
gor Harbor,  and  the  act  of  1906  provided  for  a  preliminary  examina- 
tion, which  has  been  made,  and  a  survey  ordered.         ' 

Money  statement. 

July  1,  1904,  balance  unexpended $8,610.39 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     44.66 

July  1,  1905,  balance  unexpended 8,565.  73 


APPBOFBIATIONS. 

March  2,  1829  (for  survey) $300 

July  11,  1870  (at  Bangor  and  below) 16,000 

March  3,  1871  (at  Bangor  and  below) 50,000 

June  10,  1872 ^ 40,000 

March  3,  1873 20,000 

June  23,  1874 1 20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows).  25,000 

August  14,  1870  (14,000  to  be  expended  at  or  near  Bucksport  Narrows).  10, 000 
June  18,  1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at 

or  near  Bucksport  Narrows) : 12,000 

March  3,  1879 . 6,000 

July  5,  1884  (for  Bangor  Harbor  and  Penobscot  River) 20,000 

August  5,  188(8  (for  widening  channel  at  Bangor  and  removing  obstruc- 
tions near  Crosbys  Narrows) 15,000 

August  11,  1888  ($20,000  to  be  exi)ended  between  Bangor  and  Crosbys 

Narrows  and  $30,000  between  Bucksport  and  Winterport) 50,000 

September  19,  1890  (for  continuing  Improvement  and  for  dredging  near 

Sterna's  mill) : 25,000 

July  13,  1892 40,000 

March  3,  1899 28,00b 

Total    376, 300 


COMMERCIAL    STATIBTTCB. 

Receipts  and  shipments,  1904. 

Tons. 

Cement,  lime,  and  fertilizer 12,685 

Coal 426, 423 

Grain,  hay,  and  provisions 14,376 

General  merchandise 36, 460 

Ice 21,  086 

Iron  and  steel 3,  713 

Lumber  and  wood 238,601 

on 12,078 

Sand,  clay,  gravel,  and  bricks 2,908 

Shocks,  box 5,  494 

Spool  bars 11,  610 

Stone 26,830 

Total 812,273 
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ArrivaU  and  departures  during  calendar  year  1904. 

Steamers : 

Foreign,  total  tonnage  12,341  tons 9 

Coastwise,  average  450  tons 1,066 

Sailing  vessels: 

Foreign,  total  tonnage  17,711  tons 80 

Coastwise,  average  450  tons 2,418 

One  fonr-masted  schooner  of  1,589  gross  tons  was  built  daring  the  year,  and 
another  was  commenced  of  830  gross  tons. 
NumtNar  of  passengers  In  1904,  39,597. 


A  8. 
IMPROVBldBNT  OF  HARBOR  AT  BUCKSPORT,  MAINE. 

As  stated  in  the  last  annual  report,  the  project  and  the  contract  cov- 
ering the  work  were  completed  July  7, 1903,  giving  the  full  projected 
deptti  of  16  feet  at  mean  low  tide  in  front  of  the  wharves. 

While  the  work  will  probably  not  be  absolutely  permanent,  there 
has  as  yet  been  no  occasion  to  doubt  that  it  will  be  reasonably  so. 

No  commercial  statistics  could  be  obtained. 


j\ 


Money  statement. 


Jnly  1,  1904,  Imlance  unexpended . $1,685.36 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 

Improvement 106. 3S 

July  1, 1906,  balance  unexpended 1,579.01 


APPBOPKIATION. 

June  13,  1902 __  $20,000 


A  9. 

IMPROVEMENT  OF  CAMDEN  HARBOR.  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 
The  work  covered  by  the  project  has  been  completed. 
No  coimnercial  statistics  could  be  obtained. 

Money  statement. 

July  1, 1904,  balance  unexpended $173.68 

July  1, 1905,  balance  unexpended 173. 68 


AFFBOPBIATIONB. 


March  3,  1873 flO.OOO 

June  23,  1874 10,000 

March  3,  1875 10,000 

August  11,  1888 5,000 

September  19,  1890 6,000 

July  13,  1802 12,000 


August  18,  1894 $12,000 

June  3, 1896 10, 000 

June  13,  1902 7,400 


Total 82,400 
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A  10. 

IMPROVEMENT  OP  HARBOR  AT  ROCKI^AND,  MAINE. 

Operations  consisted  in  placing  19,716  tons  of  stone  on  the  sea  slope 
of  the  breakwater,  which  had  been  disturbed  by  ice  and  wave  action 
during  the  winter  1903^.  The  work  was  done  under  contract,  and 
cost  $1.07  per  ton  of  2,000  pounds.  The  project  is  regarded  as  com- 
pleted, subject  to  any  work  that  may  be  needed  from  time  to  time 
until  the  breakwater  slopes  have  assumed  a  condition  of  permanence. 

Money  statement. 

July  1,  1904.  balance  unexpended 134,551.27 

June  3(>,  ISXK).  amount  exjionded  during  flRcal  };car,  for  works  of  im- 
provement    ■ a*.  518.05 

July  1,  1905,  balance  unexpended 10,033.22 

July  1,  1905,  outstanding  liabilities 201.95 

July  1,-1905,  balance  available 9,831.27 


AFPBOPBIATIONS. 


June  14,  1880 $20,000 

AuglJSt  2,  1882 40,000 

July  5,   1884 40.000 

August  5,  1886 -  22.500 

August  11.  1888 30.000 

September  10,  1800 37,500 

July   13,   1802 30,000 


August  la  1804 130,000 

June  3,  1890 25,600 

June  4,  1807 350,000 

July  1,  1898 300,000 

Total 925,500 


CONTRACT  I.N   FORCE  DUBINU    FISCAL   YEAR  ENDING   JUNE  30,    1906. 

E.  S.  Belden  &  Sons,  for  placing  about  20,000  tons  of  stone  on  outer  slope  of 
breakwater;  price,  fl.07  i)er  ton  of  2,tl00  imunds;  dated  Septeml)er  6,  1904; 
approved  September  2<>,  1904 :  to  be  commenced  October  27,  1904,  and  to  be  com- 
pleted in  six  working  months. 

Contract  completed. 


COMMERCIAL   STATISTICS. 

Receipt*  and  shipments,  190^. 

Tons. 

Bri(^,  cement,  sand,  etc— 2.900 

Coal 80,000 

Fish,  salt  etc 18,250 

General   merchandise 75, 000 

Hay  and  straw 2,145 

Ice 11,500 

Lime  225,000 

Lumber  and  ship  tlmlHTs 33.500 

on  and  stone 8,750 

Sawdust  and  ashes 2.625 

Steel  rails  and  castings 2,500 

Wood  and  cooperage . 50,000 

* 

Total    512, 170 
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Arrivals  and  departures  during  calendar  year  190^. 

Steamers : 

Coastwise,  400  to  1,500  tons  each 712 

Coastwise,  25  to  400  tons 2,190 

Coastwise,  under  25  tons 350 

Sailing  vessels : 

Foreign    53 

Coastwise,   for  refuge 2,000 

Coastwise    3, 175 

Vessels  built  during  the  year 2 

Number  of  passengers  in  1904,  97,449. 


A  II. 

IMPROVEMENT  OF  CARVERS  HARBOR,  VINALHAVEN,  MAINE. 

There  were  no  operations  during  the  year  and  no  expenditures. 
The  work  is  regarded  as  completed. 

Money  statement. 

July  1, 1004,  balance  unexpended |I2. 1.58.40 

July  1, 1905,  balance  unexpended 2, 158.40 


APPBOFBIATIONS. 

June  3,  1896 $10,000 

March  3,  1899 15,000 

June  13,  1902 20,000 

Total 45,000 


COMMERCIAL   STATISTICS. 

Receipts  and  shipments,  X90i. 

Tona. 

Coal,  wood,  hay,  and  merchandise 12,800 

Fish,  bait,  ice,  and  salt 14,000 

Lobsters  850 

Stone 37,000 

Total  04,050 

Arrivals  and  departures  during  calendar  year  190^. 
Steamers : 

Coastwise 800 

Vessels  9  to  18  feet  draft,  1  to  400  tons 223 

Vessels  7  to  16  feet,  10  to  200  tons 800 

For  refuge  only .500 

Boats,  4  to  8  feet  draft,  5  to  15  tons  each 90 

Vessels  50  to  75  tons 4 

Three  small  vessels  building,  10  to  20  tons. 


A  la. 

IMPROVEMENT  OF  GEORGES  RIVER,  MAINE. 

There  were  no  operations  during  the  fiscal  year.  The  proiect  is 
completed  and  nothing  is  proposed  beyond  an  examination,  when 
opportunity  oflfers,  to  ascertain  as  to  the  permanency  of  the  dredged 
channel. 

•No  commercial  statistics  could  be  obtained. 
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Money  statement. 

July  1,  1904,  balance  unexpended $357. 00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    146.00 

July  1,  1905,  balance  unexpended 212.09 


AFPBOPBIATIONB. 

June  3,  1896 1 $10,000 

March  3,  1899 10,000 

June  13,  1902.. 6,000 

Total  26.000 


A  13. 
IMPROVEMENT  OF  NEW  HARBOR,  MAINE. 

No  work  was  done  during  the  year.  A  contract  has  been  made  for 
doing  all  the  work  covered  by  the  project.  It  is  expected  to  be  accom- 
plished during  the  present  season. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  f  10, 500. 00 
June  30,  1906(  amount  expended  during  fiscal  year,  for  worlcs  of  im- 
provement     120. 75 

July  1,  1905,  balance  unexpended 10,370.25 

July  1,  1905,  outstanding  liabilities .^ 12.60 

July  1,  1905,  balance  available 10,357.65 

July  1,  1905,  amount  covered  by  uncompleted  contracts 9,229. 50 


APPBOFBIATION. 

March  3,  1906 __ $10,600 


CONTBACT    IN    FOBCE    DURING    FISCAL   TEAS    ENDING    JUNE   30,    1906. 

Eastern  Dredging  Company,  dated  June  28,  1905,  for  dredging  31,500  cubic 
yards  measured  in  place,  at  29.3  cents  per  cubic  yard,  to  be  commenced  within 
sixty  days  after  notification  of  approval  of  contract  and  completed  within  one 
hundred  and  twenty  days  after  commencement 


COMMESCIAL  STATISTICS. 

Receipts  and  shipments,  1904. 

Tona. 

Coal  and  lumber 8,630 

Fish 2, 929 

General  merchandise 1,781 

Total _ 8, 340 

Number  of  passengers  in  1904,  1,500. 
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A  14. 
IMPROVEMENT  OF  DAMARISCOTTA  RIVER,  MAINE. 

No  work  was  done  during  the  year.  A  contract  has  been  made  for 
doing  all  the  work  covered  by  the  project.  It  is  to  be  accomplished 
'during  the  present  season. 

No  commercial  statistics  could  be  obtained. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    $5, 000. 00 
June  30,  1906,  amount  expended  during  flxoal  year,  for  works  of  im- 
provement    25. 53 

July  1,  1905,  balance  unexpended..* 4,974.47 

July  1,  1905,  outstanding  liabilities 5.60 

July  1,  1905,  balance  available 4,068.87 

July  1, 1905,  amount  covered  by  uncompleted  contracts 4, 177. 36 


AFPROPBIATION. 

March  3,  1905 ^ |5,000 


CONTBACT    IN    FOBCE   DUBINO    FISCAL    YEAB    ENMNO    JUNE    30,    1905. 

Eastern  Dredging  Company,  dated  June  28,  1905,  for  dredging  4,444  cubic 
yards,  measured  in  place,  at  94  cents  per  cubic  yard,  to  be  commenced  within 
sixty  days  after  notification  of  approval  of  contract  and  to  be  completed  within 
forty-flve  days  after  commencement 


A  15. 

IMPROVEMENT  OP  KENNEBEC  RIVER,  MAINE. 

The  work  covered  by  the  general  project  for  improvement  has  been 
accomplished,  except  at  Beef  Bock  shoal,  where  the  depth  has  not 
been  maintained  nor  the  training  wall  entirely  completed. 

Under  the  project  of  1902  for  a  greater  depth  between  Gardiner 
and  Augusta  no  actual  work  has  yet  been  done.  Proposals  were 
opened  for  the  second  time  on  August  1,  1905,  but  the  price  bid  was 
still  in  excess  of  the  authorized  cost.  The  disposal  of  the  dredgings 
is  the  factor  to  which  the  high  bids  are  attributed.  This  matter  has 
now  been  taken  up  on  somewhat  different  lines  and  it  is  proposed  to 
again  advertise  the  work  at  an  early  date. 

It  is  proposed  to  apply  a  portion  of  the  balance  available  for  gen- 
eral improvement  in  dredging  in  the  vicinity  of  Swan  Island  and 
the  funds  available  and  recommended  for  the  work  between  Gardiner 
and  Augusta  to  the  dredging  of  the  projected  channel  between  those 
places. 

The  river  and  harbor  act  of  March  3,  1905,  directs  a  preliminary 
examination  of  the  Kennebec  Biver  from  the  mouth  to  Gardiner. 
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Money  statement. 

0EI7ERAL   IMFBOVXMENT. 

July  1,  1904,  balance  unexpended $17,413.12 

June  30,  1905,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement   737.45 

July  1,  1905,  balance  unexpended 16,675.67 

July  1,  1905,  outstanding  liabilities 75.^ 

July  1,  1905,  balance  available 16,600.67 

BETWEEN   OARDINEB  AND  AUGUSTA. 


July  1,  1904,  balance  unexpended •_ $40,000.00 

July  1,  1905,  balance  unexpended ., 40.000.00 


Amount  (estimated)  required  for  completion  of  existing  project—.    41,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1905 41,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 


APPBOPBIATIONS. 


March  2,  1827 |4,000 

March  19,  1828 3,500 

April  23,  1830 5,000 

August  30.  1852 6,000 

June  23,  1866 20,000 

March  2,  1867 30,000 

April  10,  1869 14,850 

July  11,  1870 15,000 

March  3,  1871 15,000 

June  10,  1872 8.000 

March  3,  1873 12,000 


June  23,  1874 $12, 000 

March  3,  1875 15,000 

March  3,  1881 10,000 

August  11.  1888 75,000 

September  19.  18;»0 50,000 

July   13,   1892 100,000 

August  18,  1894 50,000 

June  3,  1896 55,000 

June  13,  1902 40,000 

Total 540,350 


COUMEBCIAL  STATISTICS. 

Receipts  and  shipments,  190 Ji. 

Ton*. 

Cement  and  plaster 2,290 

C!oal    115,000 

General  merchandise 20,000 

Hay 500 

Ice 200.000 

Iron  and  steel 5,000 

Lumber 116,200 

Pulp 3,521 

Salt 969 

Sand 2, 500 

Stone 3,000 

Total -  468,980 
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Arrivals  and  departunes  duHng  calendar  year  190k. 

Steamers,  coastwise,  average  draft  12  feet 1,360 

Sailing  vefisels : 

Foreign,  average  draft  12  feet 28 

Coastwise,  average  800  tons,  15  feet  draft 1,200 

Togs  on  the  river '- 6 

Ferryboats 2 

Vessels  built  during  the  year 27 

Number  of  passengers  In  1904,  88,954. 


A  i6. 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

There  were  no  operations  during  the  fiscal  year  1905.  By  the  sun- 
dry civil  act  of  March  3,  1905,  CJongress  authorized  an  amendment  to 
the  project  by  which  the  30-foot  channel  is  to  be  continued  up  Fore 
River  as  far  as  the  Boston  and  Maine  Railroad  bridge  and  a  channel 
of  entrance  to  Back  Cove  dredged  to  the  same  depth.  The  width  in 
each  case  is  be  about  300  feet,  and  the  work  is  to  be  done  without  in- 
creasing the  total  estimated  cost  of  the  project. 

Specifications  have  been  prepared  and  proposals  invited  by  public 
advertisement,  the  bids  to  be  opened  July  12, 1905. 

The  funds,  available  and  recommended,  are  proposed  to  be  applied 
in  carrying  out  the  work  covered  by  the  amendment  of  1905. 

Money  statement. 

July  1,  1904,  balance  unexpended $13,779.58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000. 00 

113,  779. 58 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     868. 42 


July  1,  1905,  balance  unexpended 112,911.10 

July  1,  1905,  outstanding  liabilities 115.02 


July  1,  1905,  balance  available 112,796.14 


Amount  (estimated)  required  for  completion  of  existing  project 1.S9, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  1905 ., 139,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPB0PBIATI0N8. 

July  4,  1836,  for  breakwater $10,000.00 

March  3,  1837,  for  breakwater 25,000.00 

July  7,  1838,  for  breakwater 26,366.00 

June  23,  1866,  for  extending  breakwater,  but  unexpended  balance 
made  available  for  excavating  middle  ground  by  Joint  resolution 

of  June  5,  1868 105,111.06 

July  11,  1870,  for  improving  harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40,000.00 

June  10,  1872.  for  Improving  Portland  Harbor  and  Back  Bay 45, 000.  00 

March  3,  1873,  for  Improving  harbor —  50,000.00 
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June  23, 1874,  for  Improving  harbor $20, 000. 00 

March  3,  1876,  for  improving  harbor 20,000.00 

March  3,  1881,  for  Improving  harbor 20,000.00 

August  2,  1882,  foV  improving  harbor 35,000.00 

July  6,  1884,  for  Improving  harbor 30,000.00 

August  5,  1886,  for  improving  harbor 30,000.00 

August  6,  1886,  for  Back  Cove 26,250.00 

August  11,  1888,  for  improving  harbor 40,000.00 

August  11, 1888,  for  Back  Cove 26,000.00 

September  19,  1890,  for  improving  harbor 40.000.00 

September  19,  1890,  for  Back  Cove 25,000.00 

July  13,  1892,  for  improving  harbor 30,000.00 

July  13,  1892,  for  Back  Cove 20,000.00 

August  18,  1894,  for  Back  Cove 20,000.00 

June  3,  1806 20.000.00 

June  4,  1897 360,000.00 

July  1.  1898 200,000.00 

March  3,  1901 21,000.00 

March  8,  1905 100,000.00 

Total 1,383,727.06 


COMMEBCIAL  STATISTICS. 

Receipts  and  shipments,  1904. 

Tona. 

Apples 14,314 

Beef 43,760 

Bricks  and  clay 52, 872 

Brimstone 14, 829 

Cattle  on  hoof 21, 898 

Cement,  lime,  pipe,  and  plaster 15,232 

Coal 1, 220, 477 

Cotton  and  cotton  goods 9, 325 

Fertilizer 15, 000 

Pish 31,022 

General  merchandise 266,877 

Grain,  flour,  and  hay 263,412 

Lieather  and  hides 6,500 

Lumber  and  ship  timbers 72,370 

Machinery  and  iron 6,680 

Molasses  and  sugar 17,600 

Oatmeal ^ 4, 810 

on  and  oilcloth 29, 810 

Paper  and  rags 40,950 

Provisions  and  canned  goods 65,775 

Sand  and  stone 11, 883 

Total 2, 233, 475 

Arrivals  and  de^rtures  during  calendar  year  1904- 

Steamers : 

Foreign,  21  to  26  feet  draft 192 

Coastwise,  1,600  to  3,000  tons,  draft  11  to  18  feet ,. 1, 360 

Coastwise,  7  to  81  feet,  77  to  170  tons 1, 176 

Coastwise,  7  to  81  feet,  100  to  200  tons 3, 660 

Sailing  vessels : 

Foreign,  under  2,000  tons 6 

Foreign  barges,  under  2,000  tons 36 

Coastwise,  over  2,000  tons,  draft  16  to  19  feet _• 81 

Coastwise,  under  2,000  tons 86 

Coastwise 29 

Coastwise  barges,  over  2,000  tons 20 

Coastwise  barges,  under  2,000  tons 80 

Number  of  passengers  In  1904, 1,301,742. 
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A  17. 

IMPROVEMENT  OF  BACO  RIVER,  MAINE. 

(This  matk  wu  In  tbe  charge  of  Col.  W.  8.  BtantoD,  Corp*  of  S^nglneera,  to  Harcb  81, 

lOOS.] 

There  were  no  expenditures  during  the  fiscal  year  and  no  work  was 
done. 

On  June  30, 1905,  the  entire  existing  project,  or  only  43  per  cent  of 
the  existing  project,  dependent  upon  whether  the  project  embraces  the 
extension  of  the  breakwater  2^00  feet  to  Sharp  ledge,  has  been 
completed. 

It  is  projMJsed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  extending  the  breakwater  toward 
Shiarp  ledge. 

Money  statement. 

July  1, 1904,  balance  unexpended , $5,241.63 

July  1, 1906,  balance  unexpended 6,241.63 


Amount  (estimated)  required  for  completion  of  existing  project 200,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  tbe  balance  unex- 
pended July  1,  1905 40, 000. 00 

Submitted  In  compliance  wltb  requirements  of  sundry  cItU  act  of 
June  4, 1897. 


APFBOFSIATIONa. 


1824,  application    not    desig- 
nated -. 15,000 

March  2,  1827 7,000 

June  23,  1866 __  40,000 

March  2,  1867 40,000 

July  25,  1868 20,000 

April  10,  1869 22,275 

July  11,  1870 10,000 

March  3,  1871 16,000 

June  10,  1872 15,000 

July  5,  1884 15,000 


August  5,  1886 $12,500 

August  6,  1886 -.  12,500 

August  11,  1888__ 12,500 

August  11.  1888 10,000 

September  19,  1890 66,000 

July  .13,  1892 25,000 

August  18,  1894 10,000 

June  3,  1896 10,000 

March  8,  1899 5,000 


Total 351,775 


NoTK. — In  1867  $3.25  was  carried  to  surplus  fund. 


OOMMEBCIAI.   STATISTICS. 

Receipts  and  shipments,  1904. 

Tons. 

Coal 39,040 

Gravel . 360 

Lumber 330 

Total 39,730 

Arrivals  and  departures  during  calendar  year  1904. 

Sailing  vessels,  draft  9  to  14  feet;  barges,  draft  0  to  14  feet 68 
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A  i8. 
IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

No  work  was  done  during  the  fiscal  year  on  the  existing  project, 
which  covers  the  repair  of  two  piers  at  the  mouth  and  a  wharf  just 
inside  the  river. 

It  is  j)Foposed  to  apply  the  available  funds  to  carrying  out  the 
repairs  indicated  above. 

Money  statement. 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 190S.    |3,  BOO.  00 
July  1,  1905,  balance  unexpended 8,600.00 


APPROPWATION8. 


March  2,  1829 $5,000 

March  2,  1831 1,175 

February  24,  1832 1,700 

June  28,  1834 10,300 

July  2,  1836 7,500 

March  3.  1837 3,000 

July  7,  1838 8,000 

August  30,  1852 7,500 

July  11,  1870 5,000 


March  3,  1871 |5,000 

August  14,  1876 6,000 

March  3,  1879 2,000 

June  14.  1880 2,000 

March  3,  1881 2,000 

September  19,  1890 20,000 

March  3,  1905 ^« 3,500 


Total 88,675 

Note. — ^Amount  carried  to  surplus  fund,  $1,590.99. 


COMUEBCIAI.  STATISTICS. 

The  commerce  consisted  of  about  2,000  tons  of  coal.    Two  barges  were  built 
during  the  year. 


A  19. 

IMPROVEMENT  OF  YORK  HARBOR,  MAINE. 

There  were  no  expenditures  during  the  year  and  no  work  was  done. 
Bids  for  doing  all  the  work  (dredging)  covered  by  the  new  project 
were  opened  June  30,  1905,  and  a  contract  will  be  made  under  which 
it  will  probably  be  accomplished  during  the  present  season.  The 
funds  available  will  be  applied  to  this  purpose. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $13, 400. 00 

July  1,  1905,  balance  unexpended 13,400.00 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available 18,860.00 
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AFPBOFBIATIONS. 


August  5,  188C ?15,000 

August  11,  1888 10.000 

September  19,  1890 10, 000 


July  13,  1892 $9,000 

March  3,  1905 13,400 


COMMEBCIAI.  BTATISTICS. 

RecetptB  and  shipments,  1904- 

Tons. 

Brii^B 18.600 

Coal  — -■ 3, 300 


Total  .- 21, 900 


«  A  30. 

IMPROVEMENT  OF  HARBOR  AT  ISLES  OF  SHOALS,  MAINE. 

[This  work  waa  la  the  cbarge  of  Col.  W.  8.  Stanton,  Corps  of  Engineers,  to  Ifarch  31, 

1005.] 

No  work  was  done  during  the  year.  The  expenditures  were  for 
liabilities  incurred  during  the  previous  fiscal  year.  The  project  is 
completed. 

Money  statement. 

July  1,  1904,  balance  unexpended 15,551.34 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         3,  75Z  94 

July  1,  1905,  balance  unexpended 1, 79a  40 


AFPBOPRIATIONS. 

March  3,  1821.. $2,500.00 

May  7,  1822 11,500.00 

14,000.00 
Carried  to  surplus  fund  in  1824 74a  39 

13, 2.'>1. 61 
June  13,  1902 .%,000.00 

Total 43, 251. 61 


OOUMBSCIAI,   STATISTICS. 

Receipts  and  shipments,  1904. 

Tons. 

Coal 500 

Lumber 15 

Fish — 1, 000 

Total 1,515 

Number  of  passengers  In  1904,  5,000. 
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A  21. 

IMPROVEMENT  OF  COCHECO  RIVBE,  NEW  HAMPSaiRB. 

[This  work  wu  In  the  charge  of  Col.  W.  S.  Stanton,  Corps  of  Engineer*,    to  Mordi  SI, 

1906.1 

There  were  no  operations  during  the  fiscal  year  1906.  Xhe  project 
is  regarded  as  about  97  per  cent  completed. 

It  IS  proposed  to  apply  the  available  funds  to  redredging  a  portion  of 
the  channel  at  Dover,  N.  H.,  and  to  finishing  an  uncompleted  section 
a  short  distance  below. 

Money  statement. 

Jnly  1, 1904,  balance  unexpended $889. 07 

Amount  appropriated  by  river  and  harbor  act  approved  March  Z,  1906.      21,  711.  00 


June  90,  1906,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provemrat  


22,0OaO7 
f91.28 


July  1,  1905,  balance  unexpended 22,  408.  79 

July  1,  1905,  outstanding  liabilities Btt  00 

July  1, 1906,  balance  available 22,  358L  79 


APFBOPBIATIORS. 


July  4,  1836 |5,000 

March  3,  1837 '. 5,000 

March  3,  1871 10, 000 

June  10,  1872 10, 000 

March  8,  1873 10,  OOO 

June  23,  1874 10,000 

March  3,  1876 25,000 

August  14,  1876 14.000 

June  18,  1878 6,000 

August  2,  1882 28,000 

July  6,  1884 28,000 


August  6,  1886 $10,000 

August  11,  1888 9,000 

September  19,  1800 26, 000 

July  13,  1892 15,000 

August  18,  1894 _.  15,000 

June  3,  1806 IR  000 

March  3,  1899 20.000 

June  13. 1902 80,000 

Matvb  3,  1906 21, 711 


Total - 811,711 


COMMEBCIAL  STATISTIOa 

Receipts  and  shipments,  1904. 

Tods. 

Brick - - 71, 525 

C!oal 60, 82< 

Liime  and  cement . 35,000 

Lumber 45, 000 

Phosphates 250 

Potatoes  and  apples 30 

Sand  6,000 

Wood 8,000 

Total 220,629 

Arrivals  and  departures  during  calendar  year  190k. 

Barges,  schooners,  and  tugs 300 
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A  aa. 
IMPROYEMENT  OF  EXETER  RIVER,  NEW  HAMPBHIRB. 

[Thia  work  was  In  the  ebarge  of  Col.  W.  8.  BUnton,  Corps  of  Engineers,  to  March  81, 

1906.] 

There  were  no  expenditures  during  the  fiscal  year  1906,  and  no 
operations. 
The  project  is  completed. 

Money  statement. 

July  1, 1904,  balance  unexpended $745.68 

Jnly  1, 1905,  balance  unexpended 745. 58 


APPBOFBIATIONS. 

June  14,  1880 — $20,000 

March  3,  1881 15,000 

March  3, 1809 - 12, 000 

June  13,  1902 7,000 

Total : 64, 000 


A  as. 

HARBOR  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

[This  work  waa  In  the  charge  of  Col.  W.  8.  8tant«m,  Corps  of  Engineers,  to  March  81, 

1905.] 

Operations  during  the  fiscal  year  1905  consisted  in  repair  of  the 
breakwaters.  In  the  north  breakwater  446  tons  of  stone  were  placed, 
and  in  the  south  breakwater  30  tons.  Seventeen  coping  stones  were 
replaced. 

The  project  itself  is  completed. 

Money  statement. 

July  1,  1004,  balance  unexpended $9,660.57 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 999.64 


July  1,  1905,  balance  unexpended 8, 650. 98 


AFFBOFBIATIONS. 


'August  6,  1886 $10,000 

August  11,  1888 20,000 

September  19,  18.00 40,000 

July  13,  1892 —     30,000 

August  18,  1894 — 10,000 


June  3,  1806 $10,000 

March  8,  1899 12,000 

June  18,  1902 13,000 


Total 145,000 
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COMMEBCIAL  STATISTICS. 

Receipts  and  shipments,  190^.    - 

Tbe  commerce  Is  inconsiderable.  The  Improvement  is  designed  to  afford  a 
harbor  of  refuge  for  yachts  and  coastwise  vessels.  During  the  year  1904,  466 
vessels  are  reported  to  have  anchored  behind  tbe  breakwaters,  Including  101 
steamers,  131  schooners,  and  234  sloops. 


A  24; 

PROTECTION  AND  PRESERVATION  OF  THE  NAVIGABLE  WATERS  OF 
THE  UNITED   STATES. 

It  has  been  estimated  that  the  coast  of  Maine  in  its  meanderings 
has  a  length  of  about  3,000  miles.  With  its  multitude  of  small  inlets 
and  streams  a  vast  number  of  small  bridges  have  been  constructed, 
and  questions  in  connection  with  them  are  constantly  arising.  The 
coast  population  is  largely  interested  in  fishing  and  coast  trading. 
The  protection  of  the  interests  of  navigation  brings  upon  this  office 
a  great  amount  of  work,  consisting  of  small  items,  few  of  which  are 
of  great  importance  in  themselves  but  the  aggregate  represents  a 
large  total.  In  the  fiscal  year  ending  June  30,  1904,  this  office  has 
acted  upon  31  fish-weir  cases,  15  wharves,  2  embankments  or  dams,  19 
bridges,  besides  much  business  in  the  matter  of  obstruction  of  navi- 
gable waters  by  mill  waste.  Some  of  these  cases  are  easily  disposed 
of;  others  require  considerable  investigation,  study,  and  correspond- 
ence, and  in  irequent  cases  journeys  to  the  localities.  No  funds  have 
been  asked  for  this  class  of  business,  but  it  is  as.suming  such  magni- 
tude that  it  is  felt  that  some  special  provision  should  he  made.  The 
duties  devolving  upon  this  onice  with  respect  to  the  protection  of 
navigable  waters  are  rapidly  enlarging,  and  an  annual  allotment  or 
appropriation  of  $3,000  could  be  profitably  applied  to  this  purpose. 


A  25. 

REMOVING  SUNKEN  VESSELS  OR  CRAI-T  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  wreck  of  the  schooner  Olive  Branch  was  an  obstruction  to  navi- 
gation of  Penobscot  River  at  South  Brewer,  Me.  It  was  removed 
in  October,  190i,  at  a  total  cost  of  $384.C1. 

The  owners  of  a  small  wooden  schooiier  named  Silas  McLoon, 
moored  it  in  Rockport  Harbor  and  allowed  it  to  sink.  After  some 
correspondence  the  owners  raised  and  removed  the  vessel  in  Novem- 
ber, 1904.    There  was  no  expense  to  the  United  States. 

It  was  reported  that  the  schooner  A.  77.  Whitmore,  derelict,  had 
been  placed  in  Stonington  Harbor  in  such  manner  as  to  obstruct 
navigation. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN   VERMONT,   IN  EAST- 
ERN MASSACHUSETTS,  AND  IN  NEW  YORK  ON  LAKE  CHAMPLAIN. 


REPORT  OF  COL.  W.  8.  STAyTOX,  OFFICER  IX  CHARGE,  FOR  THE 
FISCAL  YEAR  EXUiyO  JUNE  SO,  1905,  WITH  OTHER  DOCVMEXTS 
RELATIXO  TO  THE  W0RK8. 

IMPBOVEMENTB. 


1.  Harbor    at    Newburyport,    Massa- 

chusetts. 

2.  Merrlmac  River,  Maasac-busetts. 

3.  Powow  River,  Massachusetts. 

4.  Essex  River,  Massaebusetts. 

5.  Harbor  of  refuge  at  Saudy  Bay, 

CaiJe  Ann,  Massachusetts. 
C.  Harbor  at  Rockport,  Maxsacbusetts. 

7.  Harbor   at   Gloucester,    Massaebu- 

setts. 

8.  Harbor  at  Manchester,  Massachu- 

setts. 

9.  Harbor  at  Beverly,  Massachusetts. 

10.  Salem  Harbor,  Massachusetts. 

11.  Sea   wall   at   Marblebead,   Massa- 

chusetts. 

12.  Harbor  at  Lynn,  Massachusetts. 

13.  Mystic  and  Maiden  rivers  and  Mys- 

tic   River    below    the    mouth   of 
Island  End  River,  Massachusetts. 


14.  Harbor  at  Boston,  Massachusetts. 

15.  Weymouth  and  Town  rivers,  Mas- 

sachusetts. 

16.  Harbor  at  Scltuate,  Massacliusetts. 

17.  Harbor    at    Duxbury,    Massachu- 

setts. 

18.  Harbors   at    I'lyniouth    and    Prov- 

Incetown,  Massachusetts. 
10.  Harbor  at  BurlliiRton,  Vermont. 

20.  Otter  Creek,  Vermont. 

21.  Harbor  at  Plattsburg,  New  York. 

22.  Narrows  of  Lake  ('hamplaiu.  New 

York  and  Vermont. 

23.  Removing  sunken  vessels  or  craft 

obstructing  or  endaugering  navi- 
gation. 


HABBOB   LINES. 

24.  Charles  River  at  Boston,  Massachusetts. 


United  States  Engineer  Office, 

Boston,  Mass.,  July  20, 1905. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ended  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  S.  A. 
ENO  1905  M 51  801 
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B   1. 

IMPROVEMENT   OF   HARBOR   AT   NBWBURTPORT,    MASSACHtl 

During  the  fiscal  year,  11,328  tons  of  stone  were  deposited 
south  jetty,  of  which  10,480  tons  were  used  in  building  197 
feet  to  the  full  cross  section  and  75  feet  of  core  below  the 
mean  low  water,  and  848  tons  were  used  in  retopping  30O  feet 
previously  completed. 
On  June  30,  1905,  the  project  was  al>out  76  per  cent  accom 
It  is  proposed  to  apply  the  available  balance  and  appro 
recommended  to  extension  and  any  necessary  maintenance  o.^ 

Money  statement. 

July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905. 


June  30, 1906,  amount  expended  during  fiscal  year : 

For  works  of  Improvement 512,768.27 

For  maintenance  of  Improvement 1, 093.  92 


July  1,  1905,  balance  tmexpended 

July  1,  1905,  outstanding  liabilities. 


July  1,  1906,  balance  available 

July  1,  1905,  amount  covered  by  uncompleted  contracts 

Amount  (estimated)  required  for  completion  of  existing  project-. 

Amount  tliat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  virorks  of  improvement,  In  addition  to  the  balance  unex- 
pended July  1, 1005 30,^ 

Submitted  in  compliance  with  requirements  of  sundry 'cItH  act  of 
June  4,  1807. 


APFBOPBIATIONB. 


June  14,  1880 ^,000 

March  3,  1881— 40.000 

August  2.  1882 40.000 

July  5,  1884 40,000 

August  5,  1886—. 37,500 

August  11,  1888 25,000 

September  19,  1890 25,000 

July  13,  1892 20,000 


August  18,  1894. 

June  3,  1806 

March  3,  1899 

June  13,  1902 

March  3,  1905 


Total. 


CONTBACT  IN   FORCE. 

Contractor :  Joseph  J.  Callahan,  Atlantic,  Mass. 
Date  of  contract :  July  6.  1904. 
Date  of  approval :  July  18,  1904. 
Date  of  commencement :  July  15,  1904. 
Date  of  completion  :  September  30,  1905. 

For  rubblestone  In  Jetties  at  Newburyport  Harbor,  Mass.,  at  $1.20  per  ton  of 
2,000  pounds. 
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COMMERCIAL   STATISTICS. 


Artiolee. 

• 

1803.     . 

loot. 

Ooal 

Tons. 
1«),U8 

400  ] 

Ton*. 
16S,8S6 

Brick 

Stone 

706 

oa 

8,000 

Palpwood --    --  - 

642 

Total 

140,108  1 

US6,10B 

Of  this  freight  76,527  tons  were  resblpped  in  lighters  to  points  on  Merrlmac 
and  Powow  rivers. 

During  the  year  1004  there  were  IW  arrivals  of  vessels.  The  vessels  fre- 
quenting this  barl>or  are  barges  and  schooners,  with  an  average  tonnage  of 
1,000 ;  greatest  draft,  15  feet 


B   2. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

For  want  of  funds  no  work  was  done  during  the  fiscal  year  ending 
June  30,  1905,  when,  of  the  15,550  linear  feet  (3  miles)  of  channel 
that  was  to  be  dredged  through  eight  shoals  below  the  highway  bridge 
at  Haverhill  95  per  cent  was  completed,  but  in  the  2,750  feet  of  chan- 
nel between  the  bridges  at  Haverhill,  to  be  improved  bv  the  excava- 
tion of  hard  material,  bowlders,  and  rock,  no  work  had  been  done. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  completing  the  project  by  extending 
the  channel  2,750  feet  from  the  highway  oridge  at  Haverhill  to  the 
Boston  and  Maine  Railroad  bridge  and  by  dredging  to  the  full  width 
through  the  shoal  3,000  feet  above  Rocks  bridge. 

Money  statement. 

July  1,  1904,  balance  unexpended $576.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    40, 000. 00 

July  1,  1905,  balance  unexpended 40,576.41 

July  1,  1905,  outstanding  liabilities 176.  24 

July  1,  1905,  balance  available 40, 400. 17 


Amount  (estimated) required  for  completion  of  existing  project 51,442.  70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 51, 442.  70 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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APPBOPBIATIONS. 


May  23.  1828 $32, 100.  00 

4prll  2,  1830 8,506.72 

March  2,  1831 16,000.00 

Marcb  2,  1833 4,!¥X).0O 

June  28,  1834 3.860.00 

June  4,  1842 8. 000. 00 

July  11.  1870 25,  OCX).  00 

March  3,  1871 25.000.00 

June  10,  1872 25,000.00 

March  3,  1873 25,000.00 

June  23,  1874 10, 000.  00 

March  3,- 1875 12, 000. 00 

June  18,  1878 10, 000.  00 


March  3,  1879 $5,000.00 

June  14,  1880 12.000.00 

March  3.  1881 9.000.00 

August  2.  1882 0. 000. 00 

July  5.  1884 3.500.00 

September  19.  1890 10,000.00 

July  13.  1892 1,500.00 

June  S,  1896 5. 000. 00 

March  3,  1899 40,000.00 

June  13,  1902 40.000.00 

March  3,  1905 40.000.00 

Total .* 375. 366.  72 


Note. — In  1835.  $900  was  carried  to  surplus  fund. 


COMMEBCIAL  STATISTICS. 


Articles. 

igoe. 

llOt. 

Ck«l 

Torn. 
6S.O0O 
400 

TotiM. 

n,mo 

Brick   

Stone 

705 

o5i : 

1,000 

Pulp  wood  —    .  ....,--              -- --  -    

54S 

Total 

06. 400 

7B,eS7 



B  3- 
IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

For  want  of  funds  no  work  was  done  upon  this  improvement 
during  the  fiscal  year  ended  June  30,  1905. 

By  section  7  oi  the  river  and  harbor  act  approved  March  3,  1905. 
the  provisions  of  river  and  harbor  acts  theretofore  passed  providing 
for  the  prosecution  of  work  upon  this  project  were  repealfea. 


Money  statement. 

July  1,  1904,  balance  unexpended 

July  1,  1905,  balance  unexpended 


$50.28 
59.28 


APPBOPBIATIOItS. 


August  11,  1888 $3,000 

September  19.  1890 5.000 

July  13.  1892 4.000 

August  18,  1894 15.000 


June  3.  1896 $12,000 

March  3.  1899 12.000 

Total 51,000 


COMMERCIAL  STATISTICS. 


Coal: 
1903- 


Tons. 
14.000 


1904 _•_ 10,877 
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B  4. 

IMPROVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 

Complaint  was  made  in  May,  1905,  that  the  improved  channel  in 
this  river,  reported  February  2,  1901,  as  completed,  was  obstructed 
by  a  group  of  bowlders  in  midchannel,  about  1,300  feet  below  the 
head  of  navigation,  on  which  the  depth  was  less  than  that  prescribed 
in  the  project,  and  their  removal,  in  completion  of  the  project,  author- 
ized May  29,  was  completed  June  24, 1905. 

Money  statement. 
Jnly  1.  1904,  balance  unexpended 13,540.  79 

July  1,  1906,  balance  unexpended 3, 640. 79 

July  1,  1906,  outstanding  liabilities 265.00 

July  1,  1905,  balance  available 3, 275. 79 


AFPBOPBIATIONS. 

July  13,  1892_^ $5,000 

August  18,  1804 6,000 

June  3,  1896 5,000 

March  3,  1899 10,000 

Total 25, 000 


OOMMERCIAI.  STATISnCd. 

The  commerce  of  the  riyer  is  chiefly  confined  to  the  product  of  the  three 
shipyards  at  Essex,  where  there  are  built  annually  about  30  schooners,  each  of 
about  125  tons  register,  at  an  average  cost  of  $12,000. 


B5. 

IMPROVEMENT  OP  HARBOR  OF  REFUGE  AT  SANDT  BAT,  CAPE  ANN, 

MASSACHUSETTS. 

During  the  fiscal  year  there  were  deposited  in  the  breakwater 
94,296^  tons  of  rubblestone,  of  which  62,510^  tons  were  placed  in  the 
western  and  31,786  tons  in  the  southern  arm,  all  under  the  contract 
with  Rockport  Granite  Company  and  Pigeon  Hill  Granite  Company. 
This  stone  carried  the  western  arm  for  a  length  of  280  feet  (station 
50+30  to  53+10)  to  the  height  of  12  feet  below  mean  low  water, 
with  a  width  of  117  feet  at  the  top,  except  for  a  small  bench  on  the 
inner  slope  13  feet  deep  and  17  feet  wide,  and  for  the  same  length 
carried  the  core  of  the  superstructure  up  to  mean  low  water  with  a 
width  of  30  feet  on  top.  The  31,786  tons  deposited  in  the  southern 
arm  were  placed  on  its  seaward  and  harbor  faces  to  fill  them  out 
to  the  prescribed  slopes. 

To  June  30,  1905,  37  per  cent  of  the  total  quantity  of  rubblestone 
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required  had  been  deposited  in  the  substructure,  which  is  approxi- 
mately 28  per  cent  of  the  entire  quantity  of  stone  of  all  classes 
i"equired  for  the  breakwater. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
recommended  to  the  further  extension  of  the  rubble  mound  in  the 
western  arm  up  to  the  plane  of  mean  low  water  and  to  placing  a  part 
of  the  selected  ston^  on  the  faces  of  the  southern  and  western  arms. 

Money  statement. 

July  1,  1904,  balance  unexpended $92,855.  6R 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 
1905 100,000.00 

192, 865.  m 
June  30,  1905,  amount  expended  during  fiscal  year,  tor  works  of 
Improvement 92, 888. 59 

July  1,  1905,  balance  unexpended 99,957.07 

July  1,  1905,  outstanding  liabilities 225.60 

July  1,  1905,  balance  available 99,781.57 

July  1,  1905,  amount  covered  by  uncompleted  contracts 180, 000.  00 


Amount  (estimated)  required  for  completion  of  existing  project..  6.454,  952.  25 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  vrorks  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 


July  5,  1884 |100,000 

August  5.  1880 100,000 

August  11,  1888 100,000 

September  19.  1890 150,000 

July  13,  1892 150,000 

August  18,  1894 150,000 


June  3,  189« $150,000 

March  H,  1899 250,000 

June  13,  1902 200,000 

March  3,  1905 100, 000 


Total 1,450,000 


CONTBACTS  IN   FOBCE. 

Contractor :  Roekport  and  Pigeon  Hill  Granite  companies,  Rockport,  Masa 
Nature  of  work :  Construction  of  breakwater. 
Date  of  contract:  February  28,  1903. 
Date  of  approval :  March  10,  190.S. 
Date  of  commencement :  On  or  before  May  1,  1903. 
Date  of  completion :  On  or  before  June  30,  1905. 

Price:  73  cents  per  ton  of  2,000  pounds  for  rubblestone,  delivered  in  break- 
water. 

Contractors :  The  Federal  Contracting  Company,  of  New  York,  N.  Y. 
Date  of  contract :  .Tune  21,  1905. 
Date  of  approval :  July  12,  1905. 

Date  of  commencement :  \Vithin  thirty  days  after  notification  of  approval. 
Date  of  completion :  On  or  l)efore  June  .SO.  1907. 

For  construction  of  breakwater:  300,000  tons  of  rubblestone,  at  60  cents  per 
ton  of  2,000  pounds. 
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COMMEBCIAI.  STATISTICS. 


Articlea. 

1908. 

1904. 

Stone 

Tout. 

«24.eoo 

10,100 
1,880 

TonM. 
864,700 

Coal 

18,0BO 

T.8go 

SO 

Piah 

OU - 

Total 

48B,GaO 

879, 6BB 



The  value  of  this  improTement  Is  In  the  refuge  It  will  provide  for  coastwise 
vessels. 


B  6. 

IMPROVEMENT  OP  HARBOR  AT  ROCKPORT,  MASSACHUSETTS. 

During  the  fiscal  year  130.6  cubic  yards  of  rocks  were  removed 
from  the  harbor  under  the  contract  with  Hiram  W.  Phillips,  com- 
pleting the  approved  project. 

Money  statement. 

.Tuly  1,  1904,  balance  unexpended- |.3, 179. 13 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         3, 170. 13 


APPBOPBIATIORS. 


March  2,  1829 $160.  00 

July  4,  1836 10,000.00 

March  3,  1837 20,000.00 

July  7,  1838 20,000.00 

February  13,  1845 18,437.27 


March  3,  1847 $645.30 

June  13,  1902 22,000:00 


Total 91,232.57 


Note. — In  1833,  $3.32  was  carried  to  surplus  fund. 


CONTRACT   IN   FORCK. 

Contractor:  Hiram  W.  Phillips,  Qulncy,  Mass. 
Date  of  contract :  October  6,  1904. 
Date  of  commencement :  October  10,  1904. 
Date  of  completion :  December  15,  1904. 

For  removing  130.6  cubic  yards  of  ledge  from  Rockport  Harbor,  at  $17.33  per 
cubic  yard. 
Contract  completed. 


COMHEBCIAL  STATISTICS. 


Articles. 

180B. 

1«04. 

Coal     

Ton*. 
2,600 
900 
881 

TofM. 
TOO 

Stone 

1,GOO 

Fish - - 

HSO 

Total 

4,871 

2,4fi0 
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B7. 
IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

During  the  fiscal  year  843  linear  feet  of  the  superstructure  were 
completed.  There  were  deposited  in  the  breakwater  34,040^  tons  of 
stone,  embracing  4,982  tons  of  rubblestone  in  the  substructure,  16,322^ 
tons  of  dimension  stone  in  the  superstructure,  5,034  tons  of  rubble- 
stone in  the  interior  of  the  superstructure,  and  3,865  tons  of  rubble- 
stone in  leveling  the  substructure  preparatory  to  receiving  the 
dimension  stone  in  the  superstructure,  and  3,837  tons  of  riprap  stone 
in  an  apron  along  the  base  of  the  superstructure  on  the  seaward  side. 

To  June  30, 1905,  92  per  cent  of  the  project  had  been  accomplished. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  the  completion  of  the  breakwater  and  of 
the  rubble  mound  to  the  height  of  20  feet  above  mean  low  water  for 
a  light-house  site  at  its  end;  also  any  balance  remaining  toward 
removal  of  Round  Rock. 

Money  statement. 

July  1,  1904,  bnlance  unexpended 1109,820.66 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  3,  1905 50,000.00 


159, 820.  6G 
.Tune  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   105,  748. 16 


July  1,  1905,  balance  unexpended • 54,072.50 

July  1,1905,  outstanding  liabilities 41,159.30 


July  1,  1905,  balance  available 12.9W.20 


July  1,  1005,  amount  covered  by  uncompleted  contracts 6, 512. 05 


Amount  (estimated)  required  for  completion  of  existing  project 17, 083. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1!X)7,  for  worlis  of  improvement,  in  addition  to  the  balance  uuex- 
|)ended  July  1.  190.') 17,083.00 

Sultmltted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


APPBOPKIATIONS. 


March  .3,  1823  o $0,000 

.Tune  10,  1872 10,000 

August  . 5,  1886 5,000 

August  11.  1888 10,000 

September  19,  1800 15,000 

July  13.  1892 40.000 

•Vugust  18.  1804 40,000 

Junes,  1806 34,000 


March  3,  1899 $40,000 

June  13.  1902 75,000 

March  3,  1903 (iO.OOO 

April  28,  1904 100,000 

March  3,  1005 50,000 


Total 485,000 


CONTRACT  IN   FOBCE. 

Contractor:  Rockport  and  Pigeon  Hill  Granite  Companies,  Rockimrt,  Mass. 
Nature  of  work :  Construction  of  breakwater. 
Date  of  contract :  February  28,  1903. 


« .Vuthorlty :  Index  (1866-1900)  to  reports  of  Chief  of  Engineers,     No  record 
of  its  expenditure  is  found. 
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Date  of  approral :  Marcb  17,  1903. 

Date  of  couiuieuceiueut :  On  or  before  May  1,  1903. 

Date  of  eoiuplettou :  On  or  before  Septeiuber  30,  1900. 

Price: 

Rubbleatone  in  substructure  and  in  tbe  apron,  $1.07  per  ton  of  2,000 
pounds. 

Dimension  stone  in  superstructure,  $4.80  per  ton  of  2,000  jjouuds. 

Rubblestone  in  interior  of  superstructure,  $1.07  per  ton  of  2,000  pounds. 

Galvanized  steel  cramps  in  place,  15  cents  per  pound. 
Supplemented  by  contract  of  November  11,  1903,  for  4,100  tons,  more  or  less, 
of  stone  used  in  leveling  substructure  already  built 


COMMEBCIAL  STATISTICS. 

[Furnished  by  tbe  collector  of  customs  at  Gloucester,  Mass.] 

Amount  of  revenue  collected. 

1903 $11,263 

1904 - 12,688 

Receipts  and  shipments. 


Articles. 

1908.          1904. 

Articles. 

itoe. 

1904. 

Coal 

Tont. 
100,000 
10,600 
1,000 

Ton*. 
'  110,000 
12,000 
1,000 
6,660 
.      2,000 
10.563 
84,386 

Fish 

Tom. 
66.000 

Ton*. 
51.765 

Cord  wood 

'  8,968 

Brick 

1,200 
104.160 

1,800 

Stone,  sand,  and  gniTel 

Oil 

4  000 

80,000 

8,000 
11,000 
»,641 

Total 

Iron 

828,601 

863,  JWe 

8alt 

During  the  year  1904  about  85,000  passengers  were  carried  to  and  from 
Gloucester  by  steamer.  Thirtj'-nine  schooners,  with  a  gross  tonnage  of  3,650, 
were  built  In  the  vicinity  during  the  year. 


B  8. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

For  want  of  funds  no  work  has  been  done  upon  this  improvement 
during  the  fiscal  year  ending  June  30, 1905,  at  which  date  the  project 
was  31  per  cent  accomplished. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
recommended  to  dredging  to  extend  the  channel  75  to  100  feet  wide, 
in  accordance  with  the  project,  to  the  town  landing. 


.Tuly  1, 
July  1, 


Money  statement. 

1904,  balance  unexpended 

1905.  balance  unexpended 


Amount  (estimated)  required  for  completion  of  existing  projec^t. 


$314. 43 
314.43 

15,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
ltK)7,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
Venaed  July  1,  1905 1.5, 000.  (K) 

Sulmiittod  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 
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APPROPRIATIONS. 

August  11,  1888 J2,5(H> 

September   19,    1890. 5,<)00 

July  13,  1892 6.800 

March  3,  1899— 5.000 

June  13,  1902 5.000 

Total  24.  aiMt 

COIIMEBCIAI.  STATISTICS. 

Tont 

Lumber i 175 

atone 1, 000 

Total 1, 775 


Bg. 
IMPROVEMENT  OF  BEVERLY  HARBOR,  MASSACHUSETTS. 

A  survey  was  made  of  the  ledges  of  rock  to  be  removed  within  the 
limits  of  the  project  to  obtain  the  depth  of  18  feet  at  mean  low  water, 
and  proposals  were  invited  for  excavating  as  much  of  the  rock  as  the 
available  funds  will  permit,  to  which  the  entire  available  balance  will 
be  applied. 

To  June  30,  1905,  the  project  of  improvement  was  91  per  cent 
accomplished. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,  .%S&92 

June  30,  1905,  amount  exiiended  during  fiscal  year,  for  works  of  Im- 
provement    485.43 

July  1,  1905,  balance  unexpended 1,853.47 

APPBOFBIAT10N. 

June  13,  1902 $10,000 


COMMKRCIAL  STATISTICS. 

Shipments  and  receipts. 


Articles. 


Goal 

Lumber 

Stone  ... 

Iron 

o« :::: 

Lime  and  cement 
Flsli 


1903. 


■Tont. 
77,88) 
6,000 
1,610 


6,4«B 
(82 
ISO 


loot. 


Ton*. 
108,000 


1,000 

716 

27,000 


188 


Articles. 


SblaglM.... 
OU  barrels. 

Sand 

Piling 

Salt 


Total. 


190B. 


Ton*. 


im. 


871 
064  I 


Tmu. 
10 
1« 
fit 


98,085 


U8,M3 
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Dnring  the  year  1904,  149  vessels  arrived  and  149  departed,  the  average  ton- 
Btge  being  4T6  and  the  average  draft  15  feet. 

The  maxlmnm  draft  and  cargo  of  coal-carrying  vessels  arriving  during  the 
year  were:  Of  schooners,  draft  21  feet,  cargo  1,800  tons;  of  barges,  draft  22 
ftat.  cargo  3,700  tons. 


B  lo. 

IMPROVEMENT  OP  HARBOR  AT  SALEM,  MASSACHUSETTS. 

PropKisals  were  opened  June  26,  1905,  for  the  dredging  necessary 
to  obtain  by  December  31, 1905,  the  authorized  channel,  to  which  pur- 
pose the  balance  available  will  be  applied. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  $12, 000. 00 

Inly  1,  1905,  balance  unexpended 12,000.00 

July  1.  1905,  outstanding  liabilities 32. 36 

July  1. 1906,  balance  available 11, 967. 64 


APPBOPBIATIONS. 

March  3,  1873- $16,000 

June  3,  1874 10,000 

.September  19,  1800 14,000 

July  13,  1892 — . 14,000 

March  3,  1905 12,000 

Total 65, 000 

NoTK. — In  1899  $631.34  waf)  carried  to  surplus  fund. 


.    COMMEBCIAL  STATISTICS. 

[For  South  River.] 

Tons. 

Coal    109, 592 

Lumber    325 

Cement 400 

Wood 525 

Ties 225 

Suid  900 

Total 111,907 
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B  II. 

REPAIR  OF  SEA  WALL  AT  MARBLEHEAD,  MASSACHUSETTS. 

For  the  reason  that  there  is  at  prevSent  no  purpose  to  which  the 
available  balance  can  be  advantageously  applied,  nothing  was  done 
during  the  fiscal  year. 

Money  statement. 

July  1,  1904,  balance  unexpended $918.38 

June  30,  1905,  amount  exjiended  during  fiscal  year,  for  works  of  im- 
provement     2.38 

July  1,  1905,  balance  unexpended 916.00 


APPBOPHIATIONS. 

August  30,  1852 JJiOO 

March  3,  1899 1,000 

Total 1,500 


B    12. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Under  authority  of  the  act  of  March  8, 1905,  a  continuing  contract 
was  made  June  19,  1905,  for  completing  by  June  30,  1907,  the  entire 
project  of  improvement,  to  which  purpose  it  is  proposed  to  apply  the 
available  balance  and  the  additional  appropriation  recommended. 

Under  this  contract  dredging  commenced  June  29,  1905,  and  1,161 
cubic  yards  had  been  dredged  at  the  end  of  the  fiscal  year,  when  13 
per  cent  of  the  approved  project  had  been  accomplished. 

Money  statement.  . 

•Tuly  1,  1904»  balance  unexpended $6,436.44 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 40, 000. 00 


46,43&44 
June  30,  1905,  amount  expended  during  flscal  year,  for  works  of  im- 
provement    69. 91 


July  1,  1905,  balance  unexpended 46, 36«.  53 

July  1,  1905,  outstanding  liabilities 488.40 

July  1,  1905,  balance  available 45,878. 13 


July  1,  1905,  amount  covered  by  uncompleted  contracts 13.5,980.85 


Amount  (estimated)  required  for  completion  of  existing  project 97, 037. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1.  1905 97. 037.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 
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AFPBOPniATIONS. 


August  2,  1882 60,000 

August  5,  1886 6,000 

August  11,  1888 10,000 

September  10,  1890 15,000 

July  IS,  1892 10,000 

August  18,  1894 7,500 


Juue  3,  18W5 120,000 

June  13,  1902 25,000 

March  3,  1005- 40,000 


Total 193,500 


CONTRACT  IN  FOBCK. 

Contractor :  Bay  State  Dredging  Coiupauy,  Boston,  Mass. 
Date  of  contract :  June  18,  1905. 
Date  of  approval :  July  12,  1905. 

Date  of  commencement :  Within  thirty  days  after  notification  of  approval. 
Date  of  completion :  On  or  before  June  30,  1907. 

For  dredging  646,000  cable  yards,  more  or  less.  In  Lynn  Harbor,  Mass.,  at 
20.96  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 
(Tbrougb  the  courtesy  of  the  collector  of  customs  at  Harblebead,  Mass.] 

Shipping. 


Veesels. 

Entnnces. 

CleM-ancet). 

Poreiipi                        ...                 .,              -.  .        ...... . 

20 

8,  on 

1ft 

Domestic 

2,068 

Amount  of  revenue  collected,  $4,971.89. 

Freight. 


C!oal 

Lumber 

Laths 

Stone  

Iron 

Wood 

Sand  

Gravel 

Miscellaneous 


Tons. 

228,173 

6,448 

150 

8,207 

1,115 

608 

35,334 

207 

15,122 


Total - 290, 364 


B  13. 

IMPROVEMENT  OP  MYSTIC  AND  MALDEN  RIVERS  AND  MYSTIC  RIVER 
BELOW  THE  MOUTH  OP  ISLAND  END  RIVER,  MASSACHUSETTS. 

(a)  mystic  riveb. 

Proposals  were  opened  June  27,  1905,  for  the  dredgine  necessary 
to  complete  the  improvement,  to  which  purpose  the  available  balance 
will  be  applied. 

On  June  30,  1905,  62  per  cent  of  the  approved  project  had  been 
accomplished. 
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Money  statement. 

July  1,  1904,  balance  unexpended $3,500.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      6, 000. 00 


July  1,  1006,  balance  unexpended 10,000,00 


(b)  malden  river. 

That  part  of  the  river  embraced  in  the  project  above  the  first  bridge 
at  Maldeii  having  been  reported  June  28,  1902,  unworthy  of  improve- 
ment, the  available  balance  will  be  applied  to  maintenance  m  re- 
dredging  the  channel,  completed  in  1897,  below  that  bridge  to  the 
depth  of  12  feet  at  mean  high  water  and  width  of  75  feet.  Proposals 
for  the  necessary  dredging  were  opened  June  27, 1905. 

Money  statement, 

July  1,  1904,  balance  unexpended $1,964.00- 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005_     12, 500. 00 

July  1,  1005,  balance  unexpended 14,464.00 

July  1,  1905,  outstanding  liabilities 32.12 

July  1,  1905,  balance  available 14,431.88 


(c)  MYSTIC  RIVER  BEIiOW  MOUTH  OF  ISLAND  END  RIVER,  MASSACHUSETTS. 

Proposals  were  opened  June  26,  1905,  for  dredging  the  channel  25 
feet  deep  at  mean  low  water,  to  the  width  of  200  feet  below  Chelsea 
bridge,  and  of  300  feet  above  that  bridge  to  the  mouth  of  Island 
End  River,  to  which  purpose  the  availaUe  balance  will  be  applied. 
The  additional  appropriation  recommended  will  be  applied  to  dredg- 
ing the  channel  below  Chelsea  bridge  to  the  projected  width  of  300 
feet,  completing  the  improvement  except  the  800  feet  above  the  mouth 
of  Island  End  River,  where  no  work  has  been  done. 

On  June  30,  1905,  43  per  cent  of  the  approved  project  had  been 
accomplished. 

Money  statement. 

July  1,  1904,  balance  unexpended $244.31 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    31, 000. 00 

July  1,  1905,  balance  unexpended 31,244.31 

July  1,  1905,  outstanding  liabilities 32.47 

July  1, 1905,  balance  available 31,211.84 

Amount  (estimated)  required  for  completion  of  existing  project 167,547.50 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1007,  for  worl£8  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1, 1905 ioo,ooaoo 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


Digitized  by 


Google 


APPENDIX  B — BBPOBT  OP  OOLOKBL  8TAKT0K. 


815 


APPROPRIATIONS. 


Actof- 


Mvstic 

Baver 

(upper). 


Maiden 
Elver. 


Mystic  River 

below  moath 

of  Island 

End  Blver. 


Total. 


An{rDSt2.1882.. 
Jnlyl8,18Se.... 
Ati(ni8tl8,18M. 

June  8, 1806 

March3,18W... 

Do 

Jane  0,1900 

Jnnel8,19ae... 
Uarch8,l«»  ... 


Total. 


16,000 
I  6,000 
6,000 
2,600 


tlO,000 
6,000 
8,000 
6,000 
2,600 


1,000 
6,600 


<i6,000 
6,000 
12,600 


26,000 


60,000 


(60.000 


19,000 
81,000 


100,000 


110,000 
10,000 
10,000 
10,000 

6,000 
60,000 

5.000 
26,000 
60,000 


176,000 


■>  Allotment. 

COMMERCIAL   STATISTICS. 

Mystic  and  Maiden  riverg. 


Coal. 

Lnmber. 

Stone. 

Molasses. 

Total. 

Mystic  Biver  almve  Western  Division  bridge  . . 
MkMati  Rlvor 

Tan*. 

20,100 

76,226 

Ton*. 
1<6 

Ton*. 
4,600 

Ton*. 
1,200 

Ton*. 
26,966 
76,226 

Mystic  River. 
[Commerce  using  channel  below  mouth  of  Island  End  River.] 


Coal  

Lnmber 

Sand,  stone,  and  gravel. 

Brick - 

Grain 

Ctotton  

Steel   

Iron   

on  

Pyrites    

Coal    tar 

Ixigs 

Pitch   , 

Brimstone    


Tons. 

1, 136. 318 

fl5, 270 

50,192 

2.351 

22,130 

82,366 

2,911 

7.090 

3.801 

4,  .536 

8,068 

42,742 

2,571 

3,081 


Tons. 

9, 545 

22, 196 

3.612 

13.  Ift5 

8,763 

10.420 

12.-424 

9. 870 

1.200 

400 

204 

Miscellaneoos    285, 775 


Cinder  

Wood  ..'.— 
Hay   

Lime    

Cement 

I'nlp  wood. 
Fertilizers 

Flour 

Molasses 

Kaolin 

Cbemlcals  _ 


Total 2,841,007 


B  14. 

IMPROyEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 
TWENTY-SEVEN  FOOT  CHANNEL. 

During  the  fiscal  year,  under  the  contract  for  removing  to  the  depth 
of  27  feet  at  mean  low  water  from  the  lower  main  ship  channel  21 
ledges,  embracing  3.7  acres  and  amounting  to  19,008  cubic  yards  at 
$9.73  per  cubic  yard,  about  356  holes  have  been  drilled  and  blasted 
on  11  ledges,  covering  3.07  acre-s,  about  completing  the  blasting  of  all 
ledges  embraced  in  the  contract    From  11  ledges  83,722.5  cubic  yards, 
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SCOW  measurement,  were  removed;  but  only  two  ledges  (Nos.  20  and 
32)  that  covered  11,790  square  feet  and  contained  484  cubic  yards 
(measured  in  situ)  have  been  entirely  removed  to  this  date.  On  the 
19  other  ledges  scattering  fragments  of  rock  or  points  remain  to  be 
removed  to  complete  the  contract. 

Although  the  contractors  have  been  repeatedly  and  with  emphasis 
reminded  of  their  unsatisfactory  progress  and  have  been  repeatedly 
urged  to  hasten  the  work,  at  the  close  of  the  fiscal  j'ear  June  30, 1905,  it 
was  eighteen  months  behind  time,  an  excess  of  90  per  cent  over  the  time 
stipulated  in  the  specificatioils.  As  they  had  previously  dredged  a 
part  of  the  lower  main  ship  channel  to  the  depth  of  27  feet  and  as  the 
excavation  of  rock  of  the  same  character  was  m  progress  in  the  upper 
main  ship  channel  when  the  contractors  were  at  work  in  the.  harbor, 
they  had,  before  bidding,  exceptional  opportunities  for  obtaining  full 
information  of  the  conditions  affecting  me  work  required  by  the  con- 
tract. 

The  contract,  made  April  26,  1906,  for  excavating  rock  under  the 
35-foot  project  to  the  depth  of  35  feet  at  mean  low  water  embraces 
1,338  cubic  yards  of  rock  above  the  depth  of  27  feet  within  the  limits 
of  the  27-foot  project,  the  removal  of  which  will  be  paid  for  from  the 
balance  available  for  the  27-foot  project. 

Under  the  contract  with  the  Submarine  Contracting  Company  for 
removing  to  the  depth  of  27  feet  at  mean  low  water  from  the  lower 
main  ship  channel  3  ledges,  covering  3,470  square  feet,  amounting  to 
223  cubic  yards,  at  $18.50  per  cubic  yard,  and  from  the  upper  main 
ship  channel  11  ledges,  covering  28,610  square  feet,  amounting  to 
2,066  cubic  yards,  at  $15.50  per  cubic  yard,  the  removal  of  the  3  ledges 
in  the  lower  main  ship  channel  has  been  completed.  Of  the  11 
ledges  in  the  upper  main  ship  channel  4  ledges  (Nos.  1,  6,  7a,  and  9) 
have  been  entirely  removed  to  the  depth  of  27  feet  at  mean  low  water, 
6  have  been  partially  drilled  and  blasted,  and  upon  one  no  work 
has  been  done.  Early  in  the  fiscal  year  the  contractors  discontinued 
the  use  of  their  chisel  or  rock  crusher  and  installed  upon  their  scow 
two  steam  drills  with  which  they  have  since  made  better  progress. 
At  the  close  of  the  fiscal  year  June  30, 1905,  the  work  is  twelve  months 
behind  time,  an  excess  of  133  per  cent  over  the  time  stipulated  in  the 
contract,  owing  to  the  failure  of  the  contractors  to  timely  provide  a 
plant  adapted  to  the  work.  \ 

In  maintenance  of  that  part  of  the  lower  main  ship  channel 
extending  from  President  Roads  to  a  point  a  little  outside  of  Hunts 
Ledge,  there  were  dredged  during  the  year  26,600  cubic  yards  of 
sand,  gravel,  and  clay,  by  a  dredge,  with  tug  and  scows,  all  officered 
and  manned  complete,  hired  at  $247  per  day,  costing  79J  cents  per 
cubic  yard. 

In  maintenance  of  that  part  of  the  lower  main  ship  channel 
extending  from  Nix  Mate  to  the  lower  end  of  Gallops  Island,  there 
were  dredged  by  the  United  States  hydraulic  dredge  Genl.  Gillespie, 
between  January  21  and  April  17,  1905,  46,841  cubic  yards  of  mud, 
sand,  gravel,  and  clay,  costing  for  the  operation  and  care  of  the 
dredge  and  supervision  of  the  work  about  44  cents  per  cubic  yard. 

The  dredging  both  by  hired  dredge  and  by  the  United  States 
dredge  Gent.  Gillespie  was  skimming  for  the  removal  of  numerous 
widdy  scattered  shoals. 
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THIBTY-FOOT   CHANNEL. 

Under  the  supplemental  contract  with  G.  H.  Breymann  &  Bros., 
to  widen  55  feet  to  the  west  the  seaward  reach  of  the  channel  1,200 
feet  wide  to  avoid  the  costly  removal  of  5  ledges  in  its  easterly  55 
feet,  39,568  cubic  yards  of  sand,  gravel,  and  clay  were  removed  at 
35  cents  per  cubic  yard.  " 

Under  emergency  contract  with  G.  H.  Breymann  &  Bros.,  2 
ledges  (Nos.  1  and  7)  containing  156  cubic  yards  of  rock,  situ 
measurement,  were  removed  to  the  depth  of  30  feet  below  mean  low 
water,  at  $30  per  cubic  yard,  completing  the  inner  arm  and  the  rock 
excavation  in  the  outer  arm  of  the  channel. 

On  June  30,  1905,  about  98  per  cent  of  this  project  had  been 
completed. 

It  is  proposed  to  apply  the  available  balance  in  dredging  necessary 
to  compete  the  channel  1,200  feet  wide  and  30  feet  deep  at  mean  low 
water. 

THIBTT-PIVB  FOOT  CHANNEL. 

Under  this  project  2,242,502.5  cubic  yards  of  mud,  sand,  clay,  etc., 
were  dredged,  and  4.2  cubic  yards  of  bowlders  over  6  tons  in  weight 
each  were  removed,  of  which  2,090,111  cubic  yards  of  mud,  sand, 
clay,  etc.,  and  4.2  cubic  yards  of  bowlders  were  dredged  from  the 
channel  extending  from  the  Charles  River  and  Chelsea  bridges  and 
the  navy-yard  to  President  Roads,  and  152,391.5  cubic  yards  of  sand, 
gravel,  and  day  from  the  channel  extending  in  Broad  Sound  from 
President  Roads  to  the  sea. 

Of  the  foregoing  quantities  there  were  dredged,  under  the  contract 
with  Breymann  Brothers  (division  1),  above  President  Roads, 
442,370  cubic  yards,  at  20  cents  per  cubic  yard,  and  in  Broad  Sound 
55,707  cubic  yards,  at  39  cents  per  cubic  yard;  under  the  contract 
with  Morris  &  Cumings  Dredgmg  Company  (division  2),  above 
President  Roads,  281,644  cubic  yards  of  mud,  sand,  and  clay,  at  23.4 
cents  per  cubic  yard,  and  4.2  cubic  yards  of  bowlders  at  $12  per  cubic 
yard,  and  in  Broad  Sound  96,684.5  cubic  yards,  at  40  cents  per  cubic 
yard;  under  the  contract  with  George  H.  Breymann  (division  3), 
above  President  Roads,  648,968  cubic  yards,  at  23^  cents  per  cubic 
yard;  and  under  the  contract  with  Eastern  Dredging  Company  and 
New  England  Dredging  Company  (division  4),  above  President 
Roads,  717,129  cubic  yards,  at  23.9  cents  per  cubic  yard. 

April  26,  1905,  a  contract  was  made  with  G.  H.  Breymann  &  Bros., 
for  excavating  16,555  cubic  yards  of  ledge  rock  in  tne  upper  main 
ship  channel  off  Governors  Island,  of  which  1,338  cubic  yards  being 
above  the  depth  of  27  feet  below  mean  low^  water  and  within  the 
limits  of  the  27-foot  channel  will  be  paid  for  from  funds  available 
for  the  27-foot  project. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  dredging  and  rock  excavation. 

Fifteen  per  cent  of  the  volume  of  excavation  required  by  the  project 
has  been  done,  but  as  there  will  be  a  large  amount  of  costly  rock  exca- 
vation which  has  not  been  commenced,  less  than  15  per  cent  of  the 
])roject  has  been  accomplished. 

ENO  1905  M 52 
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SEA  WALLS. 

MAINTENANCiB. 

On  Deer  Island  360  feet  of  joints  in  the  Middle  Head  sea  wall  were 
repointed,  70  linear  feet  of  foundation  repaired  with  concrete,  and 
260  yards  of  back  filling  put  in  place. 

On  Bainsford  Island  184  linear  feet  of  the  coping  course  in  the  sea 
wall  and  167  square  yards  of  paving  were  reset  ana  45  tons  of  riprap 
were  replaced  to  protect  the  foundation  of  the  wall. 

On  Great  Brewster  Island  about  80  tons  of  riprap  stone  were  set  to 
protect  the  southwestern  end  of  the  sea  wall  and  750  linear  feet  of 
joints  were  repointed. 

On  Greorges  Island  142  linear  feet  of  the  coping  course  in  the  sea 
wall  and  94  square  yards  of  paving  were  reset. 

It  is  proposed  to  apply  the  available  balance  to  maintenance  of  the 
seawalls. 

TBIBUTART  CHANNEI;B. 

Charles  River. — The  river  and  harbor  act  of  September  19,  1890, 
appropriated — 

twenty  thousand  dollars  for  continuing  Improvement  of  Charles  River :  Provided, 
That  no  expenditure  of  said  twenty  thousand  dollars  shall  be  made  until  the 
draws  In  the  Arsenal  street  and  Market  street  bridges  shall  be  made  to  conform 
to  the  projected  channel  without  cost  to  the  United  States. 

To  June  7,  1884,  the  improvement  was  completed  up  to  Arsenal 
Street  Bridge,  on  which  date  the  work  was  discontinued  to  await  the 
alteration  of  the  bridges  to  conform  to  the  requirement  in  the  above 
act.  The  improvement  remaining  to  be  made  under  the  project  is  to 
extend  the  channel  80  feet  wide  and  6  feet  deep  3,900  feet,  to  the  Mar- 
ket Street  Bridge,  and  from  Market  Street  Bridge  8,725  feet,  to  the 
dam  at  Watertown,  60  feet  wide  and  2  feet  deep. 

The  Arsenal  Street  Bridge  has  been  altered  to  conform  to  the  fore- 
going requirements,  but  the  alteration  has  not  been  made  in  the  Mar- 
ket Street  Bridge,  and  no  work  has  been  done  on  the  improvement 
during  the  fiscalyear. 

By  provisos  in  the  following  acts  of  Congress  amounts  as  follows 
have  been  appropriated  for  this  improvement  from  appropriations 
for  the  improvement  of  Boston  Harbor : 

June  14,  1880 $22,500 

March  3.  1881 35,000 

September  19,  1890 20,000 

Total — 77, 500 

Amount  not  yet  appropriated 47, 500 

Total  estimated  cost  of  existing  project 125,000 

On  June  30, 1905,  the  project  has  been  40  per  cent  completed. 

There  is  available  for  this  improvement  $20,000  appropriated  by 
(he  act  of  September  19,  1890,  which  amount  is  included  in  the  "  bal- 
ance available,  $158,370.69,"  shown  in  the  money  statement  for  "  Gen- 
eral improvement,  Boston  Harbor,"  and  which  it  is  proposed  to  apply 
to  maintenance  and,  if  authorized  by  Congress,  to  the  continuation  of 
the  channel  to  Brackott's  wharf. 
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Fort  Point  channel. — For  the  reason  that  sufficient  funds  were  not 
ivailable,  no  work  has  been  done  on  this  improvement  during  the 
Bscal  year  ended  June  30,  1905,  at  which  date  the  improvement  had 
jeen  33  per  cent  completed. 

It  is  proposed  to  applj  the  additional  appropriation  recommended 
;o  the  completion  of  the  improvement. 

There  has  been  applied  to  this  improvement,  from  appropriations 
for  the  improvement  of  Boston  Harbor,  by  proviso  in  the — 

let  of  August  5,  1886 $18,750 

Vmount  not  yet  appropriated 60, 000  , 

Total  estimated  cost  of  existing  project 78,  750 

CheUea  Creek. — Proposals  were  invited  June  14,  1905,  for  .the 
Iredging  necessary  to  complete  the  project,  to  which  purpose  will  be 
ipphed  the  available  balance  $52,997.06  included  in  the  balance  avail- 
ible  in  the  money  statement  for  "  General  improvement,  Boston, 
Harbor." 

On  June  30, 1905, 17  per  cent  of  the  project  had  been  completed. 

There  has  been  appropriated  for  this  improvement  from  appropria- 
;ions  for  the  improvement  of  Boston  Harbor — 

Jy  proviso  In  the  act  of  June  3,  1896 ^7,000 

Jy  proviso  In  the  act  of  March  3,  1899 5.000 

Jy  allotment  from  appropriation  act  of  June  13.  1902 .%000 

Jy  allotment  from  appropriation  act  of  March  3,  1905 .W,  000 

Total  estimated  cost  of  existing  project 65,000 

There  is  available  for  this  improvement  $52,997.06,  which  amoimt  is 
ncluded  in  the  "  balance  a\  ailable,  $158,370.69  "  shown  in  the  money 
tatement  for  "  General  improvement,  Boston  Harbor." 

Money  statements. 

PBOJECr  FOB  OENEBAI.  IMPROVEMENT. 

uly  1,  1904,  balance  unexpended f59, 981. 44 

imount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 - 100,  aX).  00 

1.59, 981.  44 
une  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement , 1,083.91  • 

uly  1,  1905,  balance  unexpended 158,  SO".  5a 

uly  1,  1905,  outstanding  liabilities 526.84 

uly  1,  1905,  balance  available ..-      158,  :.(70.69 

jnount  (estimated)  required  for  completion  of  existing  project--        73,  500.  00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  In  addition  to  the  baalnce 
unexpended  July  1,  1905 26,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887. 
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PBOJECT   FOB  27-FOOT   CHANNEL. 

July  1,  1904,  balance  unexpended $335, 16a  94 

June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement $162,037.35 

For  maintenance  of  improvement 40,335.78 

202,  373. 13 


July  1,  1905,  balance  unexpended 132, 7^3. 81 

July  1,  1905,  outstanding  liabilities. 9,249.84 


July  1,  1905,  balance  available 

July  1, 1905,  amount  covered  by  uncompleted  contracts— 

PBOJECT  FOB  30-FOOT  CHANNEU 


123, 543.  97 
63,  761. 74 


July  1,  1904,  balance  unexpended $120, 154.  *"> 

June  30,  1905,  amount  expended  during  fiscal  year,  for  worics  of 
improvement 23, 453. 86 


July  1, 1905,  balance  unexpended 

July  1,  1905,  outstanding  liabilities. 


July  1,  1905,  balance  available 

July  1, 1905,  amount  covered  by  uncompleted  contracts.. 

PBOJECT  FOE  35-FO(n  CHANNiX. 


96, 700. 94 
11,328.09 

85,  Sri.  85 

12, 493.  40 


July  1,  1904,  balance  unexpended $853,860.57 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  3,  1905__      970, 000. 00 

1, 823, 860.  57 
June  80, 1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       518, 386. 40 


July  1,  1905,  balance  unexpended 1,306,474.17 

July  1,  1905,  outstanding  liabilities . 129, 373. 85 

July  1, 1905,  balance  available 1, 176, 100. 32 


July  1,  1905,  amount  covered  by  uncompleted  contracts 1, 774, 017. 23 


Amount  (estimated)  required  for  completion  of  existing  project  —  5, 924, 248.  68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1907,  for  works  of  improvement,  in  addition  to  the      • 
balance  unexpended  July  1,  1905 600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


APPBOPBIATIONS. 


March  2,  1825 $52, 972. 56 

March  19.  1828 2,000.00 

May  23,  1828 87,000.00 

March  2,  1829 7.310.54 

March  2,  1*31 5,000.00 

March  2,  1831 12,300.00 

February  24,  1832 9, 000. 00 

July  .3,  1832 60,000.00 

July  4,  1836 15,000.00 

July  7,  1838 7,353.00 

March  3,  1841 1,000.00 


March  3,  1841 $1,  BOO.  00 

August  31,  1842 2,000.00 

March  3,  1843 16,000.00 

July  20,  1848 40,000.00 

August  30,  1852 30,000.00 

July  2,  1864 40,000.00 

July  2.  1864 10, 000.  00 

Februnry  28,  1865 3,000.00 

February  28.  1865 20,000.00 

June  12,  1866 50,000.00 

June  12,  1866 75, 000. 00 
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Hareh  2,  1867 

$375, 000. 00 

September  19,  1890 

$145,000.00 

rnly  25,  1868  « 

43, 000.  00 

July  13,  1802 

300,000.00 

Iprll  10,  1869  « 

82, 170. 00 

August  18,  1894 

200,000.00 

Lprll  10,  1869  • 

24,750.00 

Junes,  1896 

70,000.00 

fuly  11,  1870 

—       100,000.00 

June  4,  1897  e 

400,000.00 

larch  3,  1871 

100,000.00 

July  1,  1898  0 

250,000.00 

une  10,  1872 

75,000.00 

March  3,  1809 

75, 000. 00 

larch  3,  1873 

—       160,000.00 

March  3.  1809  « 

163,  751. 00 

une  23,  1874 

—       100,000.00 

June  6,  1900  e 

317, 000.  00 

larch  3.  1876* 

90. 000. 00 

March  3,  1901 « 

133,  000. 00 

LUguat  14,  1876 

50, 000.  00 

June  13,  1902 

100,  000. 00 

une  18,  1878  _     

65, 000. 00 

June  13,  1902 — 

600,000.00 

larch  3,  1879 

50,000.00 

June  28,  1902  « 

175,000.00 

une  14,  1880 

75, 000. 00 

March  3,  1903  « 

150,000.00 

larch  3,  1881 

—       100, 000.  00 

April  28,  1904  e 

350,000.00 

.ugust  2.  1882 

96, 500. 00 

March  3,  1905  0 

970,000.00 

uly  5,  1884 

5, 000.  00 

March  3,  1905 

100,000.00 

ugust  5,  1886 

56,250.00 

.Ugust  11,  1888 

125, 000. 00 

Total 

6,797,947.10 

Nora.— From  1830  to  1872  |1,619.52  w« 

18  carried  to  surplus  fund. 

CONTRACTS   IN   FOBCE. 
THIKTT-FIVB-FOOT  CHANNELS. 

DiviHon  1. — Contract  dated  February  25,  1903:  Breymann  Brothers,  of 
oledo,  Ohio,  contractors,  to  dredge  1375,000  cubic  yards,  more  or  less,  at  20 
>nt8  per  cubic  yard,  from  section  1,  and  570,000  cubic  yards,  more  or  less,  at  .39 
tnts  per  cubic  yard,  from  section  la,  total  2,445,000  cubic  yards;  approved 
arch  12 ;  to  be  commenced  by  September  13,  1903 ;  to  be  completed  by  Decem- 
jr  31,  1907. 

Division  2. — Contract  dated  February  26,  1903:  Morris  &  Cumings  Dredging 
)mpany,  of  New  Yorli,  N.  Y.,  contractors,  to  dredge  1,875,000  cubic  yards,  more 
'  less,  at  23.4  cents  per  cubic  yard,  from  section  2,  and  570,000  cubic  yards, 
ore  or  less,  at  40  cents  per  cubic  yard,  from  section  2a,  total  2,445,000  cubic 
irds ;  approved  March  12 ;  to  be  commenced  by  September  13, 1003 ;  to  be  com- 
eted  by  December  31,  1907. 

Diviaion  S. — Contract  dated  February  25,  1903:  George  H.  Breymann,  of 
)ledo,  Ohio,  contractor,  to  dredge  1,875,000  cubic  yards,  more  or  less,  at  23.5 
nts  per  cubic  yard,  from  section  3,  and  570,000  cubic  yards,  more  or  less,  at  39 
nts  per  cubic  yard,  from  section  3a,  total  2,446,000  cubic  yards;  approved 
arcb  12 ;  to  be  commenced  by  September  14,  1903 ;  to  be  completed  by  Decem- 
r  31,  1907. 

Divi»i(m  4. — Contract  dated  February  19,  1903:  Eastern  Dredging  Company 
id  New  England  Dredging  Company,  of  Boston,  Mass.,  contractors,  to  dredge 
i76,000  cubic  yards,  more  or  less,  at  23.9  cents  per  cubic  yard,  from  section  4, 
id  570,000  cubic  yards,  more  or  less,  at  39.7  cents  per  cubic  yard,  from  section 
,  total  2,445,000  cubic  yards ;  approved  March  16 ;  to  be  commenced  by  Sep- 
nber  16,  1003 ;  to  be  completed  by  December  31,  1907. 

Contract  dated  April  26,  1905:  6.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio, 
Dtractors,  to  excavate  16,555  cubic  yards  of  ledge  in  Boston  Harbor,  Massa- 
usetts,  at  $16  per  cubic  yard  situ  measurement;  ai^roved  June  2,  1905;  to 
commenced  thirty  days  after  date  of  notice  of  approval ;  to  be  completed 
icember  31,  1006. 

BROAD  BOUND  CHANNEL. 

Contract  dated  March  13,  1900:  O.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio, 
atractors,  to  dredge  836,082  cubic  yards,  more  or  lees,  of  material  from  Broad 
und  channel,   Boston   Harbor,   Massachusetts,  at  35  cents  per  cubic  yard; 

0  Allotment 

>  Excluding  $10,000  allotted  to  Hingham  Harbor. 

0  Sundry  civil  act 
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approved  March  31,  1900 ;  to  be  commenced  July  1,  1900 ;  to  be  completed  Jane 
80,  1902  ;  time  for  rompletion  waived  for  a  reasonable  period. 

Contract  Hupplemental  to  above  entered  into  August  25,  1903,  for  dredgiag 
75,292  cubic-  yards  additional  at  the  same  price. 

Contract  dated  August  12,  1904 :  G.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio, 
contractors,  for  removing  15(8  cubic  yards  of  ledge  from  Broad  Sound  channel, 
Boston  Harbor,  Massachusetts,  at  $30  per  cubic  yard  situ  measurement;  to  be 
commenced  August  20,  1901;  to  be  completed  October  31,  1901;  contract  com- 
pleted. 

TWENTY-SBVBN-FOOT    CHANNEL. 

Contract  dated  April  30,  1902:  G.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio, 
contractors,  to  excavate  19,008  cubic  yards,  more  or  lees,  of  ledge  In  the  lower 
main  ship  channel,  Boston  Harbor,  Massachusetts,  at  |9.73  per  cubic  yard  situ 
measurement ;  approved  June  3,  1902 ;  to  be  commenced  August  5,  1902 ;  to  be 
completed  December  31,  1903 ;  time  limit  for  completion  waived  for  a  reasonable 
period. 

Contract  dated  September  26,  1903 :  Submarine  Contracting  Company,  of  New 
York,  N.  Y.,  contractors,  to  excavate  2,006  cubic  yards,  more  or  less,  of  ledge,  at 
$15.50  per  cubic  yard,  from  the  upper  main  ship  channel,  and  223  cubic  yards, 
more  or  less,  at  $18.50  per  cubic  yard,  from  the  lower  main  ship  channel,  Boston 
Harbor,  Massachusetts ;  approved  October  19,  1903 ;  to  be  commenced  within 
thirty  days  from  date  of  notification  of  approval  of  contract;  to  be  completed 
June  30,  1904;  time  limit  for  completion  waived  for  a  reasonable  period. 

Contract  dated  August  9,  1904 :  John  H.  Gerrlsh,  of  Melrose,  Mass.,  contractor, 
for  furnishing  dredging  plant  in  Boston  Hartor,  Massachusetts,  at  the  rate  of 
$247  per  day ;  to  be  commenced  within  ten  days  after  date  of  signature  of  con- 
tract and  to  be  completed  December  1,  1904;  time  of  completion  waived;  con- 
tract completed  December  14,  1904. 

GENERAL. 

Contract  dated  April  1,  1905 :  C.  W.  Howard,  of  Peak  Island,  Me.,  contractor, 
for  furnishing  steamer  Comet,  at  the  rate  of  $9  per  day ;  to  be  commenced 
Immediately  after  date  of  signature  of  contract  and  to  be  completed  I>ecember 
31,  1905. 

Contract  dated  April  1,  1905 :  Commercial  Wharf  Company,  of  Boston,  Mass., 
contractors,  for  rent  of  wharf  at  Boston,  Mass.,  at  the  rate  of  $150  per  month ; 
to  be  commenced  at  date  of  contract  and  to  expire  by  limitation  December  31, 
1907,  but  may  be  terminated  by  either  party  upon  one  month's  notice  in  writing. 


COlfMEBCIAL  STATISTICS  FOB  BOSTON  HABBOB. 

The  following  statement  concerning  the  foreign  trade  at  the  port  of  Boston  is 
compiled  from  statistics  and  records  of  the  Boston  Chamber  of  Commerce  and 
of  tl>e  collector  of  the  port  It  comprises  only  imports  and  exports  and  does 
not  Include  domestic,  coastwise,  and  local  traffic.  Vessels  engaged  In  the 
coastwise  trade,  unless  they  have  In  their  cargoes  bonded  merchandise  to  ttie 
value  of  $350  or  more,  are  not  required  by  law  to  take  out  clearance  papers, 
and  no  statistics  of  their  carrying  trade  are  accessible. 

During  1904  the  foreign  trade  of  the  port  made  a  slight  gain  both  as  to 
Imports  and  exports  over  the  previous  year.  The  increase  was  not,  however, 
sufficient  to  enable  the  port  to  regain  the  second  place  among  the  great  ports  of 
•the  country  in  the  total  value  of  her  trade,  although  in  the  volume  of  her  Im- 
ports Boston  easily  holds  the  second  position. 


Year. 

Imports. 

Exports. 

TotaL 

ISM 

188,  £88,648 
8t,  788,828 
78,144,188 

187,888,428 
88,418,888 
oDf  OoOf  666 

1174,186,078 
180,188,816 
164,788,788 

Moe 
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In  addition,  the  In-transit  and  transsliipment  trade  passing  through  the  port 
of  Boston  (principally  to  and  from  Canada)  amounted  to  $22,((53,C)83,  making 
the  total  foreign  trade  through  the  port  during  the  year  1904,  $196,788,159. 

The  ieading  articles  of  import  and  export  at  the  port  of  Boston  for  the  year 
ending  December  31,  1004,  with  the  value  and  tonnage  of  each,  were  as  follows : 

EXPOBTS. 


Articles. 


Tons. 


ValoA. 


ProTJslons,  inclndinR  animals S86,50e  I 


Leather,  and  manufactares 
CSotton,  and  mannfactnrea  . . 

Breadstulfs 

Iron  and  steel  mannfootnres 
Ulscellaneons 


Total. 


28.a8S 
4ll,e8S 

140,006 


144,011,076 
12,75»,640 
8,I»»,8S1 
5,1)06,688 
4,287,181 
12,90!,  667 


87,866,428 


IMPORTS. 


Articles. 


Wool 

Fibers  and  nassee  and  manufactures . 
Hides  and  skins 


Cottar. 
3otton 


Sotton  and  mannfactoree 

CJbemlcals,  drugs,  and  dyes 

Lieather  and  manutectures 

[ron  and  steel  and  mannfactores. 
Miscellaneous 


Total. 


Tons. 


42,8B4 
88,.'W» 
61,460 
183,106 
18,668 
40,  IW 
1,024 
79,000 


Value. 


$18,882,610 
12, 866, 141 
8,181,608 
7,312,071 
7,656,948 
4,243,877 
2,374.280 
8,470,686 
22,(ia»,674 


86,268,648 


The  trans- Atlantic  traffic  maintained  during  the  year  1904  the  growth  that  has 
!baracterized  it  during  the  last  few  years.  The  following  table  shows  the  pas- 
lenger  movement  during  the  past  three  years : 


Amved  and  sailed. 

It04. 

isoe. 

uoe. 

24,6«» 

77,166 

26,066 

76,  ago 

20,867 

^teflr»gre  passengors 

66;  968 

Total  

101,764 

101.746 

86,849 

dazlmum  draft  of  vessels  leavlnR  harbor  (1904)* feet—  28J 

lazimum  draft  of  vessels  entering  harbor  (1904)  * do 27 

Total  sailings  by  steamship  lines  to  European  ports 345 

Total  collections  of  revenue  by  the  collector  of  customs  for  the  year 

ended  December  31,  1904 »23, 102,  087.  97 

Arrivals  and  departures. 


Arrivals. 

Departaree. 

Year. 

Coast- 
wise. 

Foreign. 

Total. 

Coast- 
wise. 

Foreign. 

TotaL 

toi                           

10,416 
8,616 
9,816 
8,798 

1,967 
1,8116 
1,740 
1,616 

12,872 
10,414 
11,066 
10,816 

2,141 

2,886 

2,310 

•     1,883 

1,824 
1,648 
1,449 
1,866 

8,966 

ne 

4,044 

108                 

8,769 

104  

8,2% 

*  In   April,   1905,  the  Liverpool  and  Boston  service  was  Increased  by   the  passenger 
teamsblp  AraMc,  of  16,801  tons  and  draft  of  88  feet  lOi  Inches. 
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Tonnage  of  vegsels  arriving  and  leaving  port  of  Boston. 


Foreign. 

CoBstwiae.  . 

Year. 

Entruioes. 

Caeanuices. 

Total. 

ArrlvalB. 

Tonnage. 

Total  ton- 
nage in 
andont. 

1901 

2,475,488 
2,814,817 
2,888,181 
2,842,902 

2,210,688 
2,088,899 
2,288,287 
2,167,966 

4,888,122 
4,888,218 
6,119,468 
4,800,868 

10,415 
8,516 
9,816 

a8,799 

8,724,118 
7,291,981 
8,419,789 
8,410,884 

17,448,236 

1902 

14,588, 8« 

1908 

18,8»,&78 

1904 

16,820,728 

•  Not  Including  4,056  flabing  vessels,  which  landed  82,094,106  pounds  of  flsh,  valued  at 
$2,066,293. 


Coal 


TBIBUTABY  CHANNELS,   BOSTON    HABBOB. 

(a)  Charles  River  (above  Harvlird  Bridge). 
(6)  Fort  Point  Channel. 


Tons. 
112,482 


Coal 995, 181 

Lumber 97,  756 

Bride 28.688 

Stone _ -  16, 548 

Sugar   153, 228 


Cotton 

Steel  

Molasses 

Iron 

Oil 

Salt 

Fish  - 

Wood    

Lime 

Cement 

Sand 

Gravel 

Plaster  

Miscellaneous 


2.700 

1,500 

3,800 

7.870 

25,  373 

4,846 

6,000 

6,025 

18,275 

22,144 

13,677 

9,168 

2.478 

73,296 


Total 1,488,565 

Passengers 5, 851 


(c)  Chelsea  Creek. 


Coal  _ 
Brick 


4,165 
490 


Total 


4,655 


B  15. 


IMPROVEMENT  OF  WEYMOTTTH  AND  TOWN  RIVERS.  MASSACHU- 
SETTS. 

(a)    WETMODTH    fore   SIVER    (bEU)W    WEYMOUTH    PORE    Rn-£R   BRIDGE). 

The  entire  estimated  cost  of  this  improvement — $57,500 — was  ap- 
propriated by  the  act  of  March  3, 1905,  with  the  proviso : 

That  no  part  of  this  sum  shall  be  expended  until  the  Secretary  of  War  shall 
have  received  satisfactory  assurance  that  the  Improvement  of  that  portion  of  the 
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Weymouth  River  which  lies  ftbove  the  tmprovement  herein  mentioned,  and  of  the 
Town  River,  except  so  much  as  Is  herein  provided  for,  shall  hereafter  be  main- 
tained by  the  State  of  Massachusetts,  or  other  agency,  without  expense  to  the 
Government  of  the  United  States. 

May  26,  1905,  the  legislature  of  Massachusetts  passed  and  the  gov- 
ernor approved  a  resolve  as  follows : 

That  the  condition  set  forth  in  the  act  of  Congress  Icnown  as  the  river  and 
harbor  bill,  and  approved  March  the  third,  nineteen  hundred  and  five,  which 
requires  that  the  sum  appropriated  by  Congress  by  said  act  for  completing  the 
improvement  of  Town  River  and  of  Weymout^  Fore  River  in  this  Common- 
wealth shall  not  be  expended  until  the  Secretary  of  War  shall  have  received 
satisfactory  assurance  that  the  improvement  of  that  part  of  the  Weymouth 
River  which  lies  above  the  Improvement  provided  for  by  the  said  act  of  Con- 
gress, and  also  the  Improvement  of  the  Town  River,  except  so  much  thereof 
as  is  provided  for  by  the  said  act,  shall  hereafter  be  maintained  by  the  Com- 
monwealth of  Massachusetts,  or  other  agency,  without  expense  to  the  Govern- 
ment of  the  United  States,  Is  hereby  accepted,  and  the  said  condition  shall  be 
observed  by  the  Commonwealth  in  accordance  with  the  terms  of  the  act  of  Con- 
gress aforesaid. 

The  resolve  was  accepted  bv  the  Secretary  of  War  June  7, 1905. 

The  appropriation  available  will,  be  applied  to  dredging,  proposals 
for  which  were  advertised  for  June  22,  and  will  be  opened  July  22, 
1905. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  |57, 500. 00 

July  1,  1905,  balance  unexpended 57,500.00 

July  1,  1905,  outstanding  liabilities 47.  .50 

July  1,  1905,  balance  available 67,462.50 


(b   1)    WEYMOUTH   KIVER    (ABOVE   WEYMOUTH   FORE  RIVER  BRIDOE). 

On  June  26,  1905,  proposals  were  opened  for  dredging  to  restore  a 
practicable  channel  of  the  depth  of  6  feet  from  Richards's  wharf  to 
the  head  of  the  improvement  and  to  widen  the  channel,  to  which  pur- 
poses the  available  balance  will  be  applied. 

On  June  30,  1905,  the  project  for  improving  Weymouth  River 
above  the  bridge  was  95  per  cent  accomplisned. 

Money  statement. 
July  1,  1904,  balance  unexpended „    $6,289. 12 

July  1,  1905,  balance  unexpended 6^288.12 

Julyl,  1905,  outstanding  liabilities 26.07 

July  1, 1905,  balance  available '. 6, 263. 05 


(b  2)   WEYMOUTH   BACK   RIVER. 

For  lack  of  funds  no  work  was  done  during  the  fiscal  year  ending 
June  30, 1905,  when  the  project  was  60  per  cent  accomplished. 

The  available  balance  and  additional  appropriation  recommended 
will  be  applied  to  dredging  the  channel  to  the  projected  dimensions. 
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Money  statement. 


July  1,  1904,  balance  unexpended- 
July  ],  1905,  balance  uuexpended. 


$740. 41 
74«.  11 


Amount  (estimated)  required  for  completion  of  existing  project 9,5(10.00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1.  1905 9,500.00 

Submitted  In  compliance  with  requirements  of  sundry  cItII  act  of 
June  4,  1897. 


(c)  TOWN    RIVER. 

On  June  26,  1905,  proposals  were  opened  for  completing  the  proj- 
ect and  dredging  for  maintenance,  to  which  purposes  the  available 
balance  will  be  applied. 

On  June  30, 1905,  the  project  was  80  per  cent  accomplished. 

Money  statement. 

July  1,  1904,  balance  unexpended $9,885.  R5 

Amount  appropriated  by  river  and  barl)or  act  approved  Marcb  3, 1905.      9, 827. 41 

July  1,  1905,  balance  unexpended 19,713.06 

July  1,  1905,  outstanding  liabilities 26.06 

July  1,  1906,  balance  available 19,687.00 


APFBOFKIATIONS. 


Actof- 

(A)  Wey- 
mouth 
Fore 
Biver. 

(Bl)  Wey- 
mouth 
River 
(upper). 

(B  2)  Wey- 
mouth 
Back 
Eiver. 

(C)  Town 
Btver. 

Total. 

Septomber  IS,  1880 

110,000 
10,000 
2,600 
6,000 

110,000.00 
10,OOU.OO 

JalTl3,18W 

Aneost  18, 1804 

|2,600 
10,000 

6,000  00 

Jnne8, 1866 

■ii6,od6.o6" 

8,000.00 

i&.ooaoo 

Do    

10,000.00 

Mitn-h  S,  1f«» 

8,000.00 

Do 

10,000 
5.  SO 

10,000.00 

9,750.00 

15,000.00 

Mftr4^hft,  1WK 

157,100 

57,600.00 

Do..'. 

9,827.41 

9,827.41 

Total 

67,600 

48,760 

12,600 

g7,B!7.41 

U0,82T.41 

COMMEBCIAL  STATISTICS. 

Weymouth  River. 


Articles. 

1808. 

1904. 

Co»l 

Ton». 
84,708 
5,100 

270 
2,»48 

844 

Tont. 
86,441 

6,989 
175 

liime        

Brick 

684 

Sand                    

Orsvel 

315 

Steel 

600 

Bailrosd  ties 

1,022 

Mlff^lKnwmit 

617 

Total 

92,750 

96,848 

• 
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Weymouth  (Back)  River. 


Articles. 


Cioia 

Pyritae 

Etaw  and  manafactared  fertilizer  prodncts. 
Uiscellaneons 


Total. 


UOB. 


Ton*. 
10,000 


i»,oao 
aoo 


181, eoo 


IML 


Tons. 
8,068 
3,606 

117,883 
186 


12i,atl 


Toton  River. 


Articles. 

igoa 

1904. 

Deal 

Torn. 
2,612 
1400 

46,648 

Tont. 
1,886 

LQml>er 

4,600 

Stone --- 

37,640 

Total 

49,4(0 

48,978 

B  i6. 
IMPROVEMENT  OF  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

For  want  of  funds  no  work  has  been  done  upon  this  improvement 
during  the  fiscal  year  ending  June  30,  1905. 

On  June  30,  1905,  50  per  cent  of  breakwater  construction  and  21 
per  cent  of  the  dredging  had  been  accomjjlished. 

It  is  proposed  to  app^  the  appropriation  recommended  to  dredging 
the  channel  from  the  sea  to  the  docks  in  the  harbor,  6  feet  deep  at 
mean  low  water  and  100  feet  wide,  as  recommended  by  the  Boaid  of 
Engineers  for  Rivers  and  Harbors.  (Annual  Report  of  the  Chief  of 
Engineers  for  1903,  p.  780.) 

Money  statement. 
Amoant  (estimated)  required  for  completion  of  existing  project $186,S0O.  00 


[Amount  that  can  be  profitably  expended  in  flacal  year  ending  June  30, 

I     1907,  tor  worlcs  of  improvement 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
[    June  4,  1897. 


APPBOPBIATIONB. 


March  2,  1829 $180 

kMgast  30,  1852 1,000 

June  14,  1880 7,500 

Vlarch  3,  1881 10,000 

August  2,  1882 10,  000 

Inly  6,  1884 10,000 

A.ugU8t  5,  1880 10,000 

August  11,  1888 5,000 


September  19,  1890 $10,000 

July  13,  1892 10,000 

August  18,   1894— 10.000 

June  3,   1896 6,000 

March  3,  1899 15.000 


Total    0104,  ( 


o  From  1831  to  1868,  Inclusive,  $89.02  were  carried  to  surplus  fund. 
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COMMEBCIAI.  STATISTICS. 


ArtlRles. 

ISOB. 

IQM. 

Coal     



Totu. 
4,976 

i,ts& 

SSI 
US 

Tom. 
5.9)0 

&,oao 

Brick 

em 

860 

Bund 

IBO 

Total 

8,«S 

U,880 

B  17. 

IMPROVEMENT  OF  HARBOR  AT  DUXBURY,  MASSACHUSETTS. 

For  want  of  funds  no  work  has  been  done  upon  this  improvement 
during  the  fiscal  year  ending  June  30,  1905,  at  which  date  the  project 
was  81  per  cent  accomplished. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  increasing  the  width  of  the  channel  to  the  widths  authorized  by  the 
project  and  to  maintenance  in  restoring  the  depth  where  the  shoaling 
has  occurred  in  the  channel  near  the  wharf. 


Money  statement. 
Amount  (estimated)  required  for  completion  of  existing  project 


|5,S».tX) 


'  Amount  ttiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1907,  for  worliiB  of  improvement 5,820.00 

Submitted  in  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 

July  4,  1836 |8,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

March  3,  1899 12,000 

Total  87, 000 


OOliUEBCIAI.  STATISTICS. 


Articles. 

IMM. 

1904. 

OWd      

Tom. 
2Et 
US 

Ton*. 
842 

468 

T^fha  stu^  nbingVw    

89 

Total 

WS 

1,491 
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B  i8. 

IMPROVEMENT  OF  PLYMOUTH  AND  PROVINCETOWN  HARBORS,  MAS- 
SACHUSETTS. 

(a)  PLYMOUTH    HARBOR. 

In  protecting  the  weak  sections  of  Long  Beach  4,256  tons  of  riprap 
stone  were  deposited,  under  a  contract  with  Smith  &  Robinson,  ex- 
tending the  stone  dike  previously  built  for  a  distance  of  1,375  feet. 

On  June  30,  1905,  the  project  for  the  protection  of  the  beach  and 
the  return  of  Eel  River  to  its  former  course  had  been  substantially 
completed. 

It  is  proposed  to  apply  the  available  balance  for  beach  protection 
(^,565.82)  to  repairing  the  riprap  dike  on  the  beach,  and  tne  availa- 
ble balance  for  dredging  ($2,178.10)  to  the  maintenance  of  the  chan- 
nel in  the  harbor. 

Money  statement. 

July  1,  1904,  balance  nnexpended $14,162.11 

Jane  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          9,41S.  19 

July  1,  1906,  balance  unexpended 4,743.92 

Ju^  1,  1905,  outstanding  liabilities 110. 00 

July  1,  1905,  balance  available 4, 633. 92 

Amount  (estimated)  required  for  completion  of  existing  project 20,  700. 00 


AFPROPRIATTONS. 


May  26,  1824 $20,000.00 

March  3,  1825 5,712.00 

March  25,   1826 13,184.90 

April  23,   1830 1,850.00 

March  2,  1831 2,820.00 

July  3,   1882 2,500.00 

March  2,  1833 600.00 

June  28,   1834— 2,000.00 

March  3,  1835 700.00 

July  2,  1836 500.00 

July  7,  1838 2,400.00 

August  31,  1852 5,000.00 

Jane  23, 1866  ( allotment)  .  8, 315. 00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 2, 500. 00 

March  S,  1873 3,000.00 

June  23,   1874 6,000.00 


March  3,  1875 $10, 000. 00 

June  18,  1878 5,000.00 

March  3,  1879 3,500.00 

June  14,  1880 —  10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 14,000.00 

July  5,  1884— 10,000.00 

August  5,  1886 ,    6, 000.  00 

August  11,  1888 6,000.00 

September  19,  1890 8,000.00 

July  13,  1892 9,500.00 

August  18,   18M 1,500.00 

June  3.  1896 1,500.00 

March  3.  1899 {^Zw 

June  13,  1902 4,000.00 


Total 280, 081.  00 


Note. — From  1842  to  1859,  Inclusive,  $90.16  were  carried  to  surplus  fund. 


COKTRACT  IN  TOKK. 

Contractor :  Smith  &  Robinson,  New  York,  N.  Y. 

Date  of  contract :  August  10,  1904. 

Date  of  approval :  August  23,  1904. 

Date  of  commencement :  August  15,  1904. 

Date  of  completion :  December  31,  1904.  (Time  of  completion  waived.  Con- 
tract completed  April  29,  1905.) 

For  1,350  feet  of  riprap  dike  (estimated  at  3,150  tons  of  stone)  on  Long 
Beach,  Plymouth  Harbor,  at  $2.09  per  ton  of  2,000  pounds. 
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COMMEBCIAL  STATISTICS. 

Entrances  and  clearances. 


Vesaels. 

Entn 

ncee.  '  deaimnces. 

7oreifm                                     .                          ...    .    -  ......... . 

2 

PoiiMiffMc , , 

18; 

n 

Freight. 

Articles. 

UOB. 

1901. 

Ooti 

Tont. 
as,  IMS 
4,500 

2\>IM. 

38,088 

TiUmb^r 

SlTOO 

Stone 

6.000 

Figh 

40O 

aw 

Total 

M,I«i 

40, 808 

Passengers  carried  In  1904,  49,336. 


(b)   phovincetown  harbor. 

During  the  fiscal  year,  under  emergency  contract  with  Edwin 
Canney,  1,093  tons  of  rubblestone  were  deposited  at  Long  Point,  com- 
pleting to  the  full  cross  section  120  linear  feet  of  new  breakwater  and 
retopping  65  feet  of  old  breakwater. 

In  the  vicinity  of  Abel  Hill  dike,  by  hired  labor,  191  feet  of  double 
bulkhead,  420  feet  of  single  bulkhead,  and  10,964  feet  of  sand  catches 
were  built,  and  906  feet  of  bulkhead  and  1,800  feet  of  sand  catches 
repaired;  at  Wood  End  bulkhead  1,750  linear  feet  of  sand  catches 
were  built;  and  minor  repairs  were  made  in  maintaining  the  pro- 
tective works  on  the  beach. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  works  of  protection  for  preserving  and 
strengthening  the  barrier  of  beach  and  sand  dunes  that  protects  and 
preserves  the  harbor,  and  to  insure  also  a  moderate  balance  available 
lor  contingencies  to  prevent  or  repair  any  breach  of  the  beach  which 
is  liable  to  occur  in  storms  of  exceptional  severity  occurring  at  high 
tides  and  which  if  not  repaired  at  once  would  entail  largely  increased 
cost  or  threatened  disaster  to  the  harbor. 

Money  statement. 

July  1,  1004,  balance  unexpended $13,161.73 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

18, 161.  78 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  4, 887. 06 


July  1,  1905,  balance  unexpended 13,274.67 

July  1, 1905,  outstanding  liabilities 1, 172. 10 

July  1,  1905,  balance  available 12, 102. 57 

July  1, 1005,  amount  covered  by  uncompleted  contracts 410.98 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 10,00a00 

Submitted  in  compliance  with  reijuti-ements  of  sundry  civil  act  of 
June  4,  1897. 
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APPBOPKIATIOriS. 


fay  19,  1826 $3,500.00 

[arch  2,  1829 3,500.00 

iareh  2,  1831 2.050.00 

;arch  3,  1832 4,600.00 

line  28,  1834 4.400.00 

:arch  3,  1835 4,  400.  00 

aly  2,  1836 4,400.00 

aly  7,  1838 4,800.00 

ugnst  30,  1852 5,000.00 

ane  28,  1864  «.— 30.000.00 

jne  23,  1866 43,068.44 

ily  28,  1866 8,000.00 

prll   10,   18690 8,910.00 

arch  3,  18T1 6,000.00 

ine  10,  1872 5,000.00 

arch  3,  1873 6,000.00 

ine  23,  1874 6,000.00 

arch  3,  1875 6,000.00 


August  14,  1876— —  14,000.00 

June  18,  1878 1,000.00 

March  3,  1879 1,000.00 

June  14,  1880 500.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

July  5,  1884 2,000.00 

August  5,  1886 8,000.00 

August  11,  1888 3,000.00 

September  19,  1890 7,500.00 

July  13,  1892 1,500.00 

August  18,  1894 1,500.00 

June  8,  1896 1,500.00 

March  3,  1899 10,000.00 

June  13,  1902 11,000.00 

March  3,  1905 5,000.00 

Total  220,828.44 


CONTBACT   IN   FOBCK. 

Contractor :  Edwin  Canney,  Pigeon  Cove,  Moss. 

Date  of  contract :  October  19,  1904. 

Date  of  commencement :  November  1,  1904. 

Date  of  completion  :  December  31,  1904.     (Time  of  completion  waived.) 

For  1,170  tons  of  stone  In  breakwater  at  Long  Point,  at  $2.17  per  ton  of  2,000 

lunds. 


COMMEBCIAL  STATISTICS. 
[Throngh  the  courtesy  of  the  collector  of  customs,  Barnstable,  Mass.] 

Freight. 


Articles. 

1908. 

1903. 

loot. 

Articles. 

uoe. 

iwa 

im. 

U 

Ton*. 

8.seo 

8,800 

i.sae 

80 
136 

Ton: 

6,000 

700 

1,500 

""m 

6,  GOO 

80O 

1,900 

80 

20 

10,000 

Sand 

Tbiu. 

TOTU. 

Tons. 
1,000 
400 

t 

Stone 



mber 

Wood 

1 

300 

ae  and  cement 

6,000 

8,000 

800 

ick 

Total  ..  .. 

h 

24,211 

U,S00 

21,480 

ssen^rs    carried   In    1904 27,000 

lount  of  revenue  collected $130.  74 

This  is  an  important  harbor  of  refuge,  being  the  only  harbor  from  Boston 
2  miles  north)  to  Vineyard  Haven  (about  the  same  distance  south)  that 
II  admit  large  vessels.  It  is  estimated  that  4,000  vessels  of  all  nationalities 
itpfl  the  harbor  in  1904  for  shelter. 


o  Allotments. 
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B  19. 

IMPROVEMENT  OF   HABBOR   AT   BURLINGTON,   VERMONT. 

During  the  fiscal  year  641  linear  feet  of  decayed  snperstructure 
were  removed,  609  feet  of  new  concrete  parapet  erected,  and  20 
linear  feet  of  concrete  decking  laid,  fully  completing  20  linear  feet 
of  new  superstructure. 

.  An  examination  of  the  substructure  by  a  diver  showed  the  lake 
wall  to  be  carried  away  and  more  or  less  damaged,  necessitating 
z-epairs  to  114  linear  feet  of  the  substructure  between  stations  34-+-^ 
and  36-J-8,  which  will  be  made  in  the  ensuing  fiscal  year. 

On  June  30,  1905,  the  extension  of  the  Breakwater  had  been  40 
per  cent  accomplished ;  the  repairs  and  rebuilding,  52  per  cent. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommended  to  repairs  and  maintenance  in  replacing 
the  decayed  timber  superstructure  with  superstructure  of  stone  and 
concrete. 

Money  statement. 

July  1,  1904,  balance  unexpended $43. 11&48 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1906.     20, 000. 00 


63.11&48 
June  30,  1006,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 21, 220.03 


July  1,  1905,  balance  unexpended.. 41.  89a  45 

July  1,  1905,  outstanding  liabilities 5,009.20 


July  1,  1906,  balance  available 36. 887. 2.5 


July  1,  1905,  amount  covered  by  uncompleted  contracts 16, 9«i0.  (>Z 

Amount  (estimated)  required  for  completion  of  existing  project 141.8.55.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 20,00000 

Submitted  in  compliance  witb  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


AFPBOPaiATIONS. 


July  4,  1836 $10,000.00 

March  3,  1837 10,000.00 

July  7,  1838 —  50,000.00 

June  11,  1844 10,000.00 

August  30,  1852 10,000.00 

May  19.  1864 —  308.00 

June  28,  1864 13,500.00 

June  23,  1806 27,  672.  20 

March  2,  1867 80,000.00 

July  11,  1870 25,000.00 

March  3,  1871  ..» 30,  000. 00 

June  10,   1872 30,000.00 

March  3,  1873 25,000.00 

June  2.%  1874 25,000.00 

March  3.  1875 25,000.00 

August  14,  1876 20,000.00 

June  18,  1878 20,000.00 


March  3,   1879 $15,000.00 

June  14,  1880 10,000.00 

March  3,  1881 10,(»0.00 

August  2,  1882 12.000.00 

July  .5,  1884 50,00000 

August  5,  1886 18,750.00 

August  11,  1888 35,000.00 

September  19.  1890 20,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,00000 

March  3,  1899 15,000.00 

June  6,  1900 «  5, 000. 00 

June  13,   1902 57,750.00 

March  3,  1905 20,000.00 


Total 099. 980.  » 


Note. — In  1872,  $6,669.13  was  carried  to  surplus  fund  and  not  expended. 

0  Allotment 
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CONTRACT  IN   FOBCE. 

Contractor:  John  Casbman,  Quincy,  Mass. 

Nature  of  work :  Repair  of  breakwater. 

Date  of  contract :  March  30,  1903. 

Date  of  approval :  April  15,  1903. 

Date  of  commencement :  On  or  before  June  1,  1903. 

Date  of  completion :  On  or  before  November  30,  1905. 

Price: 

Removing  old  superstructure,  $7  per  linear  foot 

Concrete  in  place  in  parapet,  ?8  iier  cubic  yard. 

Concrete  In  footing  blocks,  ?9  per  cubic  yard. 

Concrete  in  decking,  |7  per  cubic  yard. 

Concrete  in  bags,  $10  per  cubic  yard. 

Stone  biocks  In  coping  of  deck  and  under  footing  blocks  on  lake  side,  |10 
per  cubic  yard. 

Riprap  stone,  $7  per  cord. 

Timber  and  plnnk,  $40  per  1,000  feet  B.  M. 

Tie-rods,  li  inches  by  10  feet,  $7  each. 

Tie-rods,  1  j  Inches  by  10  feet,  furnished  by  the  United  States,  $4  each. 

Tie-rods,  IJ  inches  by  10  feet,  furnished  by  the  contractor,  pi  each. 

Use  of  plant,  $4  per  hour. 


COMMEBCIAL  STATISTICS. 


Articles. 

19S. 

Tom. 
32,379 
41,691 
7,790 

1908. 

Tom. 
61,086 
80,946 
«,4S6 

1904. 

Coal 

Ton*. 
66,726 

28,888 

Stone                           

2,268 

1,781 

80,965 

18,297 

8,328 

Total 

lU2,a2S 

10e,T«3 

107,421 

Passengers  carried  in  1904,  00,301. 


B    20. 

IMPROVEMENT   OF   OTTER   CREEK,   VERMONT. 

No  funds  are  available,  and  no  work  has  been  done  upon  this 
improvement  during  the  fiscal  year. 
To  June  30, 1905,  the  project  is  about  85  per  cent  completed. 

Money  statement. 
Amount  (estimated)  required  for  completion  of  existing  project $11,248. 00 


APPBOPBIATIONS. 


June  10,  1872 $10,000 

March  3,  1875 5.000 

June  18,  1878 8,000 

March  3,  1879 5, 000 

June  14,  1880 2,000 

March  3,  1881 2,000 

August  2,  1882 2,000 

August  11,  1888 2,500 

END  1905  M 53 


September  19,  1800 $5,000 

July  13,  1892 10,000 

August  18,  18!H 5,000 

June  3,  1896 5,000 

March  3,  1899 1,000 


Total 62, 500 


Digitized  by 


Google 


884    BE70BT  OF  THE  CHIEF  OF  EN0IKEEB8,  U.  8.  ABUT. 

COMUEBCIAI.  8TATI8TIC8. 


Articlea. 

1008. 

1»1 

Oo«l    

Totu. 

4,000 
000 
600 
200 

Totu. 
5,000 

000 

EaoUn              

800 

Oflimml  mffrrhandliw 

JEO 

Total    .                             

fi,300 

6,190 

Passengers  carried  In  1904,  1,380. 

B   21. 
IMPROVEMENT  OF  HARBOR  AT  PLATTSBURG,  NEW  YORK. 

For  want  of  funds  no  work  was  done  during  the  fiscal  year  ending 
June  30,  1905.    The  project  has  been  completed. 

Money  statement. 

July  1,  1904,  balance  unexpended 1227.52 

June  30,  1905,  amount  exiiended  during  fiscal  year,  for  works  of  Im- 
provement 75.85 

July  1, 1905,  balance  unexpended , 151.67 


AFPBOFBIATIONS. 


July  4,  1836 $10,000.00 

March  3,  18.37 10.000.00 

July  7,  1838 27.500.00 

March  3,  1843 2,680.01 

June  11,  1844 10,000.00 

May  19.  1864  (allotment).  2,000.00 

March  2,  1867 20,000.00 

July  11,  1870 10,000.00 

March  3,  1871 1.5,000.00 

June  10,  1872 10,000.00 


March  3,  1873 $10,000.00 

June  23,  1874 5,000.00 

March  3,  1879 2,000.00 

June  14,  1880 1,000.00 

August  5,  1886_ „      5,000.00 

August  11,  1888 7,000.00 

September  19,  1890 •32,500.00 

June  13,  1902 5,000.00 

Total -  190,  680.  01 


COMMEBCIAL  STATISTICS. 


Articles. 


Hay 

Oo«l 

Pulp  wood 

Iron 

Liine  and  cement 
Lnmber 


lOOB. 


Ton*. 

BOO 

18,000 

2,000 

1,600 

60 

1,280 


1904. 


Ton». 

700 
11,000 

140 
60 


1,911 


Articles. 


Potatoes 

Apples 

Miscellaneous. 


Total. 


1908. 


Ton*. 
1,800 


241,000 


1904. 


Ton*. 

i,am 

986 
246,280 


261,080  '      261,107 


Three  passenger  steamers  made  dally  trips  to  this  port  Total  number  of 
passengers  carried,  77,401. 

Canal  boats  of  an  average  tonnage  of  100,  tugs  of  an  average  tonnage  of  70, 
and  passenger  steamers  from  250  to  800  tons,  frequent  the  harbor. 

o  $239.25  returned  to  Treasury. 
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B  23. 

IMPROVEMENT  OP  NARROWS  OP  LAKE  CHAMPLAIN,  NEW  YORK 

AND  VERMONT. 

Examinations  were  made  at  several  localities  with  a  view  to  pro- 
viding fenders  along  the  rocky  banks  of  the  channel  in  completion 
of  the  project. 

It  is  proposed  to  apply  the  available  balance  to  providing  timber 
fenders  at  Pulpit  Point  and  the  "  Narrows  "  for  protecting  vessels 
from  collision  with  the  rocky  banks  of  the  channel  and  to  dredging 
for  maintenance  should  it  prove  necessary. 

Money  statement. 

July  1,  1904,  balance  unexpended $1, 292.  88 

Amount  api)roprlated  by  river  and  harbor  act  approved  March  3, 1905.    2, 500.  00 


June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of  Im- 
provement  


3,  792.  88 
81.27 


July  1,  1905,  balance  unexpended 3,711.61 


AFPBOPBIATIONS. 


August  5,  1886- $30,000 

August  11,  1888 15,000 

July  13.  1892 18,500 

March  3,  1899 1 5,000 

June  6,  1900 « 1.  500 


June  13,  1902 $17,500 

March  3,  1905 2,500 


Total 90, 000 


COMMEBCIAI.   ST.\TISTICS. 

Amount  of  freight  passing  through  the  Narrows  of  Lake  Champlain. 


Articles. 


me. 


1904. 


Articlee. 


1908. 


1904. 


Coal 

Lumber  and  timber. 

BiiKar 

Apples 

Potatoee  

Iron  and  iron  ore 

Salt 


Ton*. 
208,000 
71.606 
188 


98,000 
1,865 


Tont. 

l«e,219 

118,868 

600 

864 

1,902 

82,966 

600 


Hay 

Lime,  etc 

Piilpwood  ... 
MlsoeUaneons 

Total ... 


Tnn». 
38,645 
22,000 
140,306 
16,880 


61)0,780 


Totu. 
10.883 
19,721 

219,314 
9,984 


651,692 


B  23. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck  of  steamship  Kiowa; off  Point  Allerton,  at  entrance  to  Boston 
Harbor,  Massachtisetts. — ^This  vessel  was  sunk  in  collision  December 
26,  1903,  in  about  30  feet  depth  at  meiin  low  water,  near  the  track  of 
deep-draft  vessels  and  in  the  track  of  lighter-draft  vessels,  about  1  mile 
from  the  entrance  to  Boston  Harbor,  between  Boston  light  and  Point 
Allerton.  The  vessel  was  of  steel,  of  2,953  gross  tons,  and  contained 
about  400,000  feet  of  hard  pine  lumber.  The  owners  having  failed  to 
accomplish  its  removal,  it  was  reported  to  the  Department  June  30, 
1904,  as  a  dangerous  obstruction  to  navigation.    Proposals  were  ob- 

a  Allotment 
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tained  after  advertisement  for  thirty  days  and  the  contract  for  remov- 
ing the  wreck  awarded  August  22,  1904,  to  the  lowest  bidder,  Boston 
Towboat  Company,  of  Boston,  Mass.,  who  on  December  20,  1904,  had 
reduced  tlie  wreck  to  the  required  depth  of  30  feet  at  mean  low  water, 
so  that  it  was  no  longer  a  menace  to  navigation,  and  on  January  18, 
1905,  completed  the  disposition  of  the  wreckage.  The  total  cost  to 
the  United  States  was  $8,800. 

Wrecks  in  Lake  Champlain,  New  York. — Canal  boat  Julius  Fulton, 
Jr.,  of  98  tons  gross,  about  96  feet  long,  17  feet  beam,  was  sunk  by  the 
ice  during  the  winter  of  1903-4  in  about  3  feet  of  water  at  low  stages 
of  the  lake  at  its  mooring,  on  the  north  side  of  the  wharf  of  the  Rut- 
land Railroad  Company,  at  Rouse  Point,  N.  Y.  Canal  boat  Russell 
Wright,  98  feet  long,  with  cargo  of  160  tons  of  iron  ore,  was  sunk 
October  29,  1904,  in  8  feet  of  water  about  400  feet  from  shore,  oppo- 
site the  docks  at  Port  Henry,  N.  Y.  Canal  boat  Atina  Weightman,  98 
tons  gross,  with  a  cargo  of  160  tons  of  iron  ore,  was  sunk  November  13, 
1904,  in  5  feet  depth  at  low-water  stage,  about  90  feet  from  shore  at 
Port  Henry,  N.  Y. 

I  For  the  removal  of  these  wrecks  allotments  were  made  as  follows : 
November  28,  1904,  $300;  March  21,  1905,  $2,000;  total,  $2,300. 
After  thirty  days'  newspaper  advertisement  proposals  were  opened 
March  6,  1905,  and  the  contract  for  removing  the  wrecks  awarded  to 
Van  Sant  &  Boehm,  of  Atlantic  City,  N.  J.  Work  was  commenced 
April  25,  completed  May  31,  and  final  report  submitted  June  9,  1905, 
the  total  cost  to  the  United  States  being  $2,300. 

Schooner  Albert  H.  Harding  at  entrance  to  Pigeon  Cove  Harbor, 
Cape  Ann,  Massachusetts. — This  vessel,  which  in  the  spring  of  1905 
had  been  wrecked  on  the  west  shore  of  Pigeon  Cove  Harbor,  on  May  13 
floated  out  to  and  sunk  in  about  16  feet  of  water,  in  mid-channel,  about 
150  feet  seaward  from  the  entrance  to  the  harbor,  where  it  was  a  very 
dangerous  menace  to  navigation.  The  owner  having  in  writing  aban- 
doned the  wreck,  proposals  were  obtained  b^  circiuar  letter,  and  by 
telegraphic  authority  from  the  Chief  of  Engineers  an  informal  agree- 
ment was  made  with  the  lowest  bidder,  Edwin  Canney,  of  Pigeon 
Cove,  Mass.,  for  its  removal.  "Work  was  begun  June  5  and  completed 
June  12  with  allotment  of  $300,  made  May  26.  Final  report  was  sub- 
mitted June  14, 1905. 

B  24. 

MODIFICATION  OF  HARBOR  LINES  IN  CHABLES  RIVER  AT  BOSTON, 

MASSACHUSETTS. 

Cmr  OF  Boston, 
Board  of  CoHMisaiONERS  of  the  Department  of  Parks, 

Jamaica  PImn,  Mass.,  April  8, 190^. 
Dear  Sir  :  We  herewith  inclose  a  plan  "  of  proposed  Charles  River 
embankment,  to  be  substituted  for  the  plan  «  sent  to  the  Secretary  of 
War  for  approval  December  1, 1903. 
Yours,  very  respectfully, 

Charles  E.  Stratton,  Chairman. 
Hon.  William  H.  Taft, 

Secretary  of  War. 

•  Not  printed. 
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[Second  indorsement.] 

War  Department, 
Ofpicb  of  the  Chief  of  Engineers,  U.  S.  Army, 

Washington,  April  12,  lOOJ^. 
Respectfully  referred  to  Lieut.  Col.  W.  S.  Stanton,  Corps  of  Engi- 
neers, in  connection  with  previous  papers  referred  to  him  by  indorse- 
ment of  December  9,  1903. 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie : 

H.  F.  Hodges, 
Major,  Corps  of  Engineers 

Tblrd  indorsement.] 

U.  S.  Engineer  Office, 

Boston,  Mass.,  May  28, 1904. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  within  application,  referring  to  the  blueprint "  accompanying 
it,  is  for  authority  to  build  in  the  Charles  River  along  the  southerly 
(rirfit)  or  Boston  and  Brookline  bank  a  wall  on  the  red  line  A,  B,  C, 
D,Te.  F,  G,  H,  I,  J,  K,  L  on  tracing"  herewith,  and  to  fill  solid 
behind  it. 

Between  the  plane  of  mean  high  and  mean  low  water  the  wall  and 
embankment  would  displace  a  prism  of  15,524.534  cubic  feet.  Inas- 
much as  the  wall  and  embankment  will  be  in  the  Charles  River  Basin, 
wholly  above  the  dam* which  the  War  Department  has  authorized 
the  Charles  River  Basin  Commission  to  build  in  the  Charles  River, 
there  can  be  no  objection  to  the  construction  of  the  wall  and  the  solid 
filling  behind  it,  as  shown  on  blueprint"  accompanying  the  within 
application  and  on  tracing  "  above  referred  to,  upon  the  following  con- 
dition, viz :  That  should  the  wall  reduce  the  width  of  the  channel  to 
less  than  200  feet  in  the  bend  extending  about  1,500  feet  below  the 
Essex  Street  Bridge  at  A  B  (see  "  Boston  harbor  line  sheet  B  "  «  here- 
with), the  board  of  park  commissioners  shall,  at  the  time  of  building 
the  wall,  restore  the  channel  to  the  full  width  of  200  feet  by  dredging 
the  channel  to  the  depth  of  7  feet  at  mean  low  water  on  its  opposite 
(northerly)  side. 

If  the  authority  to  build  the  wall  and  fill  solid  behind  it  be  granted, 
I  respectfully  recommend  that  the  United  States  pier  and  bulkhead 
line,  shown  in  black  on  the  accompanying  tracing  "  and  approved  by 
the  Secretary'of  War  July  27, 1889,  March  17, 1890,  and  July  19, 1899, 
}je  changed  to  the  position  shown  on  the  accompanying  tracing"  by 
the  full  red  line  A,  B,  C,  D,  E,  F,  G,  H,  I,  K,  L,  and  as  described  in 
full  in  the  inclosure  herewith. 

This  report  would  have  been  submitted  with  my  report  of  April 
14,  1904,  upon  the  dam  aforesaid,  but  the  obliteration  by  the  building 
of  the  Cambridge  (West  Boston)  Bridge  of  the  point  A  in  the 
pier  and  bulkhead  line  approved  by  the  Secretary  of  War  July  27, 
1889,  and  the  impossibility  of  sparing  a  junior  engineer  from  other 

o  Not  printed. 
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work  for  surveying  the  new  pier  and  bulkhead  line  from  the  Cam- 
bridge Bridge  to  the  Essex  Street  Bridge  have  delayed  its  trans- 
mission until  this  time. 

W.  S.  Stanton, 
Lieut.  Col.,  Corps  of  Engineers. 

[Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  U.  S.  Abmt, 

Washington,  July  SO,  190^. 

Respectfully  returned  to  the  Secretary  of  War. 

The  board  of  commis.sioners  of  the  department  of  parks  of  the 
city  of  Boston  presents  for  approval  a  substitute  plan"  for  an  em- 
bankment and  sea  wall  in  the  Charles  River  Basin,  to  take  the  place 
of  a  plan  "  originally  presented  December  1,  1903. 

The  matter  has  been  referred  to  the  local  engineer  officer,  Lieut. 
Col.  W.  S.  Stanton,  Corps  of  Engineers,  from  whose  report  of  May 
28,  1904,  in  third  indorsement  hereon,  it  appears  that,  in  view  of  the 
Department's  action  of  May  18,  1904,  in  authorizing  the  construction 
of  a  dam  across  Charles  River  by  the  Charles  River  Basin  Commis- 
sion, there  can  be  no  objection  to  the  construction  of  the  wall  and  the 
solid  filling  behind  it,  as  contemplated  in  this  application,  upon  con- 
dition of  maintaining  a  width  and  depth  of  cnannel  at  a  certain 
point,  as  specifically  indicated  by  him. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  the 
applicant  in  this  case  be  informed  that  no  objection  will  be  made  by 
the  War  Department  to  the  proposed  construction  as  shown  on  the 
blueprint  plan  »  herewith,  subject  to  the  condition  named  by  Lieuten- 
ant-Colonel Stanton. 

Should  this  action  meet  with  the  approval  of  the  Secretary  of  War, 
I  concur  in  the  further  recommendation  of  the  local  officer  that  the 
existing  harbor  line  at  the  locality  in  question  be  modified  as  shown 
on  the  accompanying  tracing"  and  described  in  a  separate  paper 
herewith,  and  lecommend  further  that  the  Secretary  place  his  ap- 
proval upon  said  tracing  and  description,  both  of  which  have  been 
prepared  for  his  signature. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 


DESCBIPTION   of  FBOPOSED  new  PIEB  and  BULKHEAD  UNE  ON  THE  SOUTH    STOE  OF 

Chableb   Kiveb.   Massachusetts,   extending   fbom   the   Cambbidob    (West 
Boston)  Bbidqe,  Boston,  to  Essex  Stbeet  Bbidoe,  Bbookline. 

BeRlnninK  in  the  Charles  Ulver  at  the  point  A  (tracing «  herewith)  In  the  pier 
and  bulkhead  line  along  the  southerly  bank  of  Charles  River  approved  by  the 
Secretary  of  War  July  19,  1809,  and  8.56  feet  westerly  from  the  southwesterly 
corner  of  the  coping  of  the  easterly  (Boston)  abutment  of  the  Cambridge  Bridge 
measured  in  the  westerly  prolongation  of  the  plane  of  the  southerly  end  of  the 
coping  of  said  abutment  and  at  right  angles  to  Its  westerly  face;  and  running 
thence  southwesterly  in  a  straight  line  to  the  point  B  in'  the  Charles  River  in 
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a  line  forming  an  angle  of  151°  41'  to  tbe  south  side  of  Mount  Vernon  street, 
Boston,  turned  through  north  and  west  at  the  point  B'  In  the  said  south  side 
of  Mount  Vernon  street  64.02  feet  westerly  from  Its  Junction  with  the  west  side 
of  Otis  Place,  the  distance  from  B'  to  B  being  300  feet ;  thence  from  the  point  B 
running  southerly  and  westerly  by  an  arc  of  a  circle  with  a  radius  of  1,175  feet 
and  tangent  at  B  with  the  line  A-B,  to  a  iwlnt  C  In  the  river  at  the  point  of 
tengency  of  said  arc  with  the  straight  line  C-H,  two  points  of  which,  C  and  ly, 
are  located  as  follows :  C  In  the  Charles  River  being  In  the  northerly  prolonga- 
tion of  the  westerly  side  of  Clarendon  street,  Boston,  and  distant  280.36  feet 
from  the  north  side  of  Beacon  street ;  and  D'  being  In  the  easterly  sidewalk  of 
Harvard  Bridge  marked  by  a  copper  bolt  distant  279.9  feet  northerly  of  the 
north  side  of  Beacon  street  measured  In  prolongation  of  the  easterly  curb  line 
of  Massachusetts  avenue.  From  the  said  point  C  running  westerly  in  the  line 
C-H  aforesaid  3,550  feet  more  or  less  to  a  point  D  In  the  Charles  River  330.52 
feet  easterly  from  the  point  D'  above  described,  and  measured  In  the  said  line 
C-H;  from  the  point  D  running  northerly  and  westerly  following  the  arc  of  a 
circle  through  an  angle  of  90°  with  a  radius  of  75  feet  and  whose  center  Is  on 
the  said  line  C-H,  to  a  point  E  In  the  Charles  River ;  from  the  jwlnt  B  running 
westerly  In  a  line  tangent  to  said  arc  570  feet  to  a  |)olnt  F  In  the  Charles 
River;  thence  westerly  and  southerly  following  the  arc  of  a  circle  through  an 
angle  of  90°  with  a  radius  of  75  feet  to  a  iwint  G  in  the  Charles  River  and  In 
the  line  C-H  aforesaid,  the  point  G  being  720  feet  westerly  from  the  iwiut  D 
aforesaid;  from  the  said  point  G  running  westerly  In  the  said  line  C-H  417 
feet  more  or  less  to  the  point  H  in  the  Charles  River ;  thence  westerly  In  the 
arc  of  a  circle  with  a  radius  of  1,500  feet  through  an  angle  of  25°  14'  to  a  point 
I  In  the  Charles  River  at  the  point  of  tangency  with  a  straight  line  I-K; 
thence  westerly  4,240  feet  more  or  less  to  the  ix)lnt  K  0.4  foot  west  from  the 
east  side  of  the  platform  of  Easex  Street  Bridge;  thence  south  in  a  line  0.4 
foot  west  of  and   parallel   with   the   said   east  side   of   Essex    Street   Bridge 
7^44  feet  to  the  point  L,  in  the  pier  and  bulkhead  line  on  the  south  side  of 
Charles  River  approved  by  the  Se<Tetary  of  War  March  17,  18!)0,  the  said 
point  L  being  124  feet  westerly  of  the  northeast  corner  of  the  solid  part  of 
Abbot's  wharf  measured  In  the  said  pier  and  bulkhead  line  approved  March  17, 
1890. 

The  points  K  and  L  are  referred  to  the  point  K'  marked  by  a  copper  bolt  set 

in  the  north  curb  stone  which  runs  diagonally  through  the  pavement  of  the  south 

side  of  Commonwealth  avenue  at  Its  Junction  with  E^ssex  street;  i>oint  K'  Is 

referred  to  point  K",  also  a  copper  bolt  set  in  said  curb  stone  where  it  passes 

under  the  most  southerly  of  three  exposed  gas  and  water  mains  In  the  center 

of  Commonwealth  avenue;  distance  from  K"  to  K'  63.75  feet;  distance  from 

K'  to  L,  420.36  feet ;  distance  from  K'  to  K,  492.8  feet,  the  two  latter  distances 

measured  on  a  line  from  K'  at  an  angle  of  86°  11'  through  north  from  tbe  spire 

of    the    Brighton    Avenue    Baptist    Church    in    Brighton.    The   position    and 

direction  of  the  straight  line  Joining  points  I  and  K  is  determined  by  the  point 

K  as  above  described  and  by  a  point  I'  in  said  line  distant  254.9  feet  northerly 

from  the  north  side  of  Bay  State  road,  measured  in  prolongation  of  the  west 

side  of  Raleigh  street 

[First  Indorsement.  1 

Wab  Depabtment,  July  22,  190Ji> 
Approved : 

RoDEBT  Shaw  Oliveb, 
Acting  Secretary  of  war. 
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APPENDIX  C. 


IMPROVEMENT   OF   RIVERS   AND   HARBORS    IN   SOUTHEASTERN 
MASSACHUSETTS  AND  IN  RHODE  ISLAND. 


REPORT  OF  LIEVT.  COL.  J.  H.  WILLARD,  CORPS  OF  ENOINEERS,  OFFI- 
CER IN  CHARQE,  FOR  THE  FISCAL  YEAR  ENDiyo  JVXE  90,  1905, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbors    at    Hyannls    and    Nan- 

tucket, MassachuRetts. 

2.  Vineyard    Haven    Harbor,    Maasa- 

chusetts. 

3.  Little  Harbor,  Woods  Hole,  Mas- 

saebuxetta. 

4.  Woods    Hole   Cbannel,    Massacbu- 

setts. 

5.  Weepecket    Rock,    Buzzards    Bay, 

Massaobusetts. 
(5.  New   Bedford   Harbor,    Massacbu- 
setts. 

7.  Taunton  River,  Massachusetts. 

8.  Sakounet  River.  Rhode  Island. 

0.  Pawtucket       (Seekonk)       River, 

Rhode  Island. 
10.  Providence   River   and   Narragan- 
sett  Bay  and  removal  of  Green 
Jacket  Sboal.  Providence  River, 
Rhode  Island. 


11.  Fall  River  Harbor,  Massachusetts. 

12.  Newport  Harbor,  Rhode  Island. 

13.  Harbor  at  Coasters  Harbor  Island, 

Rhode  Island. 

14.  Harbor  of  Refuge  at  Point  Judith, 

Rhode  Island. 

15.  Entrance    to    Point   Judith    Pond, 

Rhode  Island. 
10.  Harbor  of  Refuge  at  Block  Island, 
Rhode  Island. 

17.  Great    Salt    Pond,    Block    Island, 

Rhode  Island. 

18.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  nav- 
igation. 


United  States  Engineer  Ofiice, 

Newport,  R.  /.,  July  19, 1905. 
General:  In  compliance  with  the  provisions  of  General  Orders, 
No.  2,  Office  of  the  Chief  of  Engineers,  c.  s.,  I  have  the  honor  to 
inclose  herewith  annual  report  for  rivers  and  harbors  in  this  district 
for  the  fiscal  year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLIiARD, 

Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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C  I. 

IMPROVEMENT  OP  HARBORS  AT  HYANNIS  AND  NANTUCKETT, 
MASSACHUSETTS. 

For  history  and  projects  see  page  74  of  this  report. 
Operations  during  the  past  fiscal  year. — ^The  river  and  harbor  ad 
of  March  3,  1906,  contained  the  following  item : 

ImproTing  harbors  of  Hyannls  and  Nantucket,  Massachusetts:  Continuing 
improvement  and  for  maintenance,  eighty  tboosand  dollars. 

Under  date  of  March  29,  1905,  the  Assistant  Secretary  of  War 
approved  the  allotment  of  $10,000  of  this  appropriation  to  the  im- 
provement of  Hyanuis  Harbor  and  $70,000  to  Nantucket  Harbor. 

(a)    HYANNIS    HABBOR. 

Work  under  the  contract  with  the  J.  S.  Packard  Dredging  Com- 
pany, of  Providence,  R.  I.,  in  progress  at  the  beginning  of  the  fiscal 
year,  was  continued  until  September  3,  when  the  contract  was  com- 
pleted. Forty-nine  thousand  six  hundred  and  fifty-four  cubic  yards 
were  dredged  during  the  fiscal  year,  making  a  total  of  75,000  cubic 
yards  under  the  contract.  This  work  completed  the  deepening  of 
34.5  acres  of  the  originally  projected  86  acres  of  additional  anchorage 
area. 

Under  date  of  May  3,  1905,  proposals  were  received  for  complet- 
ing the  dredging  in  this  harbor  under  the  allotment  of  the  $10,000 
from  the  appropriation  of  March  3,  1905,  and  a  contract  dated  May 
26,  1905,  was  entered  into  with  the  Morris  &  Cumings  Dredging 
Company,  of  New  York,  at  the  rate  of  23.9  cents  per  cubic  yard,  in 
connection  with  the  dredging  to  be  done  at  Nantucket  Harbor.  Work 
to  commence  within  fifteen  days  after  notification  of  the  approval 
of  the  contract  by  the  Chief  of  Engineers,  and  be  completed  at 
Hyannis  within  two  months  after  the  time  of  commencement. 

The  Hyannis  dredging  will  be  commenced  after  the  completion  of 
that  at  Nantucket,  and  will  complete  all  the  projected  work  for  this 
harbor. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
Complete  the  project. 

Money  statement. 

.Tuly  1,  1904,  balance  unexpended , ^1, 35a  82 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    10, 000. 00 


31,353.82 
June  30,  1905,  amount  expended,  during  fiscal  year,  for  works  of  im- 
provement       19, 263, 07 


July  1,  1905,  balance  unexpended 12, 090.  75 


July  1, 1905,  amount  covered  by  uncompleted  contracts 8, 170. 00 


Amount  (estimated)  required  for  completion  of  existing  project 2,600.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNTS   AFPBOPBIATED. 

Previous  projects. 

March  2,  1827 110,650.00 

April  30,   1830 6,517.82 

March  2,  1831 8,400.00 

July  3,  1832 7,600.00 

March  2,   1833 5,000.00 

June  28,  1834 10,000.00 

March  3,   1835 9,000.00 

March  3,  1837 5,000.00 

July  7,  1838 8,764.00 

August   30,    1852 5,000.00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

March  3,   1873 19,000.00 

June  23,  1874 5,000.00 

June  18,  1878 3,000.00 

March  3,  1879 2,500.00 

March  3,  1881 5,000.00 

$123, 431.  82 

Existing  project. 

August  5,  1886 $10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 8,000.00 

July  13,  1892 6, 000. 00 

August  18,  1894 3,500.00 

June  3,  1890 6,000.00 

March  3,  1899 2,162.00 

June  13,  1902  (allotment) 20,000.00 

March  3,  1905  (allotment) 10,000.00 

,  75, 662. 00 

Received  from  sale  of  material 20.68 

Total  199, 114. 50 


CONTRACTS    IN    FOBCE. 


Work. 

Price 
per  cu- 
bic 
yard. 

Date  of  ap- 
proval. 

To  commence. 

Contractor. 

Amount. 

Character. 

tlon. 

J.     8.     Packard 
Dredging  Co. 

ing8  Dredging 

118,000 
10,000 

Dredging 
do.... 

Centt. 
M.O 

£8.9 

Doc.  17,1808 
June  8,1906 

March  1, 1904,  or 
before. 

Within  fifteen 
days  of  ap- 
proval. 

Six  months  af- 
ter beginning: 

In  two  months 
after   begin- 
ning. 

COMMEBCIAL   STATISTICS. 

The  commerce  arriving  at  and  leaving  Ilyannis  Harbor,  Massachusetts,  dur- 
ing the  calendar  year  ending  December  31,  1904,  is  estimated  ns  follows  (based 
mainly  upon  report  received  from  Mr.  Theo.  McMahan,  Newiwrt,  U.  I.)  : 

Comviercc  arriving  at  and  leaving  Hyannis  Harhor,  calendar  year  1904. 

Tons. 

Grains  and  forage 200 

Pish,  oysters,  etc 300 

Lumber  and  products 2,000 

Goal,  minerals,  etc 11,000 

Bundries 100 

Total __  1.3,  600 

Decrease  under  1903 9, 080 
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The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 

Character  or  class  of  nervice.  Number.  ■^J^^ '  toniu^ 

Steam: 

Freight  and  passenger 

Freight,  mainly 

Fishing 

Tugs 

Pleasure  hoalB 

Sail: 

Fishing  boats  - 

Pleasure  boats,  large 

Pleasure  boats,  small 

Barges 


(b)    NANTUCKET  HARBOR. 

Operations  during  the  pastjiscal  year. — ^Work  under  the  contract 
with  E.  S.  Belden  &  Sons,  of  Hartford,  Conn.,  for  placing  stone  in  the 
gap  in  the  east  jetty,  which  was  in  progress  at  the  beginning  of  the 
fiscal  year,  w^as  continued  until  July  21,  when  the  contract  was  com- 
pleted. One  thousand  nine  hundred  and  fifty  and  one-half  tons  of 
stone  were  placed  in  the  jetty  during  the  fiscal  year,  making  a  total 
under  the  contract  of  4,604  tons,  by  which  the  gap  in  the  east  jetty  was 
filled  to  the  low-water  level. 

The  approved  project  for  the  expenditure  of  the  $70,000  allotted  to 
this  work  from  the  appropriation  of  March  3,  1905,  for  the  improve- 
ment of  Ilj'annis  and  Nantucket  harbors,  provides  for  extending  the 
eastern  jetty  about  1,200  feet,  repairing  portions  of  the  jetty,  and 
dredging  a  channel  about  200  feet  wide  and  about  12  feet  deep  at 
mean  low  water  through  the  bar  between  the  jetties. 

Under  date  of  May  26,  1905,  a  contract  was  entered  into  with  E.  S. 
Belden  &  Sons,  of  Hartford,  Conn.,  for  the  stone  work  in  the  jetty,  at 
the  rate  of  $1.73  per  ton ;  work  to  commence  within  fifteen  days  ol  the 
notification  of  the  approval  of  the  contract  by  the  Chief  of  Engineers 
and  be  completed  witliin  five  working  months. 

The  work  under  this  contract  was  commenced  June  5,  1905,  and  up 
to  the  close  of  the  fiscal  year  2,909J^  tons  of  stone  had  been  placed  in 
the  jetty. 

Under  date  of  May  26,  1905,  a  contract  was  entered  into  with  the 
Morris  &  Cumings  Dredging  Company,  of  New  York,  for  the  dredg- 
ing of  about  200,000  cubic  yards  or  sand,  at  the  rate  of  23.9  cents  per 
cubic  yard ;  work  to  commence  within  fifteen  days  of  the  notification 
of  approval  of  the  contract  by  the  Chief  of  Engineers  and  be  com- 
pleted within  nine  months.  The  dredge  commenced  work  on  June  23, 
1905,  and  up  to  the  close  of  the  fiscal  year  7,039  cubic  yards  had  been 
excavated. 

The  breachway  in  the  narrow  beach,  known  as  the  "  haulover," 
sejiarating  the  head  of  the  harbor  from  the  ocean  on  the  eastern  side 
of  the  island,  has  aflForded  an  outlet  for  a  large  portion  of  the  water 
which  would  otherwise  have  had  to  flow  througii  the  jetty  channel. 
It  is  believed  that  the  blocking  up  of  the  jetty  entrance  to  the  harbor 
by  the  jetties  has  contributed  in  no  small  degree  to  keeping  the  breach 
in  the  haulover  open.  As  it  would  be  impracticable  to  close  this 
breach  by  artificial  means,  save  at  great  expense,  it  was  recommended 
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that  $50,000  of  the  allotment  for  this  work  from  the  appropriation 
of  March  3,  1905,  be  applied  to  dredging,  partly  with  a  view  of 
increasing  the  waterway  through  the  jetty  channel  and  thereby  assist 
in  closing  the  breach  in  the  haulover. 

The  estimate  for  completion  of  this  work  does  not  include  dredging, 
as  the  amount  is  dependent  upon  the  tidal  scour,  which  could  not  be 
predetermined. 

Operations  contemplated  for  the  f seal  year  ending  June  30, 1906. — 
It  is  proposed  to  apply  the  available  funds  to  extending  and  repairing 
the  east  jetty  and  to  dredging  a  channel  12  feet  deep  and  about  200 
feet  wide  through  the  bar  between  the  jetties. 

Money  statement. 

July  1,  1904,  balance  unexpendetl $13,713.88 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.    70, 000. 00 


83, 713. 88 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       14, 087.  61 


July  1,  1905,  balance  unexpended 09,626.27 

July  1,  1905,  outstanding  liabilities... 241.65 


July  1,  1905,  balance  available 69,  384.  62 

July  1,  1905,  amount  covered  by  uncompleted  contracts 65,800.00 


Amount  (estimated)  required  for  completion  of  existing  project 42,  500.  00 


■.\mount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1007,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 42,300.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


AMOUNTS    APPBOPBIATED. 

Previous  projects. 

May  23,  1825,  survey 1.300.00 

March  2,  1820 . 30,000.00 

March  2,  1831 8,2(ii5.00 

July  3,  1832 6,000.00 

June  14,  1844 1,160.75 

$45, 734  75 

Existing  project. 

July  14,  1880 . $50,000.00 

March  3,  1881 25, 000.  00 

Augusta,  1882 2.'5,(X)0.00 

July  5,  1884 10,000.00 

August  5,  1886 15.000.00 

August  11,  1888 20,000.00 

September  10,  1890 2.5,000.00 

July  13,  1892 2.').  000.00 

August  18,  1894 2.'),  000.  00 

June '3,  1806 20,000.00 

March  .3,  1899 20, 000.  00 

June  13,  1902  (allotment) 1.5,000.00 

March  3,  1905  (allotment) 70,000.00 

.34,5, 000.  00 

Total 390, 734.  70 
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COimtACTB  IK  F0BCE.0 


Worli. 

Bate 
per  ton 

(i!,oa) 

ponnds). 

Date  of  ai>- 
proval. 

To  commenoe. 

Date  of  expira- 
tion 

Contractor. 

Amount. 

Cbancter. 

E.S.BeldenA 
Sons. 

Do 

16,800 

10,000 
18,000 
30,000 

60,000 

Jett7  con- 
struc- 
tion. 

do.... 

do.... 

do.... 

Dredg- 
ing, c 

•    $2.W 

2.75 
«.75 
1.73 

Feb.  28,11108 

KoT.23,1909 
Aug.  H,igot 
June  15, 1806 

Jane  e,U05 

Harl,ltOB 

None  fixed 

do 

Within  15  days 
after  notifica- 
tion of  approv- 
al by  Chief  of 
Engineers. 

do 

In  2  working 
months  after 
com  menee- 
ment. 

Janea0,190i.» 

Nona  fixdd 

Do.... 

Do 

Within  5  worldng 
months  after 
date  of  com- 
mencoment. 

Within  7  months 

Morris  &Cnia- 

ings  Dredg- 
ing Co. 

after     com- 
mencement. 

"  Contracts  approTed  November 
February  28,  1903. 


2S,  1903,  and  August  8,  1904,  modify  that  approved 


'Time  limit  for  completion  waived  by  authority  of  the  Chief  of  Engineers,  dated  June 
17,  1904,  . 

•  Rate  per  cubic  yard,  23.9  cents. 


COMUEBCIAL  WATISTICS. 

The  commerce  arriving  at  and  tearing  Nantucket  Harbor,  Massachusetts,  dur- 
ing the  calendar  {ear  ending  December  31,  1904,  is  estimated  as  follows,  based 
upon  the  best  information  obtainable : 

Commerce  arriving  at  and  leaving  Nantucket  Harbor,  calendar  year  1904. 

•■  Tons. 

Cotton  and  products 12 

Tobacco 50 

Rice 14 

Grains  and  forage 5,000 

Vegetables  and  truck 600 

Live  stock  and  products 110 

Fish,  oysters,  etc 2,000 

Naval  stores 8 

Lumber  and  products 6,000 

Coal,  miueral.1,  etc 14,500 

Fertilizers 200 

Machinery 1. 500 

General  merchandise 6, 500 

Sundries i 2,100 

Total 38,594 

Increase  over  1003 4, 114 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) :' 


Character  or  class  of  service. 


Nnmber. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  passenger 

Freight  mainly 

Passenger  mainly 

Fishing 

Tugs 

Pleasore  boats 

Sail: 

Freight 

Filing  Ixiats 

Oyster  boats 

Pleasure  boats,  large.. 

Pleasure  boats,  small . 


fiOO 

» 

48 
10 
10 
85 

60 

m 

S 
175 
785 


Feet. 


GOO 
100 
200 
8 
15 
14 

250 
6 
5 
40 
8 
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C    2. 

IMPROVEMENT  OP  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

For  history  and  project,  see  page  77  of  this  report. 

Operation  during  the  past  f^cal  year. — ^No  works  of  improvement 
were  in  progress  during  tne  past  fiscal  year. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
Further  work  at  this  harbor  is  dependent  upon  the  results  of  the 
examination  of  the  Board  of  Engineers  convened  in  accordance  with 
the  river  and  harbor  act  of  June  13,  1902,  to  consider  the  general 
subject  of  harbors  in  the  waters  of  this  locality. 

Money  statement. 

July  1,  1004,  balance  unexpended $4,612.  65 

July  1,  1905,  balance  unexpended 4,612.65 


AUOUNTS   AFPBOPBIATED. 


April  11,  1888 125,000 

September  19,  1890 10,000 

July  3,  1802 7,500 

August  18,  1894 7,500 


June  3,  1896 $7,000 

March  3,  1899 3,000 


Total 60,000 


COMUEBCIAL  BTATIBTICS. 

The  cominerce  arriring  at  and  leaving  Vineyard  Haven,  Mass.,  during  the  cal- 
endar year  ending  December  31,  1904,  Is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  Lorenzo  P.  Luce,  deputy  collector  of  customs. 
Vineyard  Haven,  Mass.)  : 

Commerce  arriving  at  and  leaving  Vineyard  Haven,  calendar  year  lOO-i. 

Tons. 

Pish,  oysters,  ete_. 600 

Lumber  and  products 2,000 

Coal,  minerals,  etc 250,000 

Total  - 252, 600 

Decrease  under  1903 10,400 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  paaoenger 

Freight  mainly 

Passenger  mainly 

Fishing 

TugB 

Sail: 

Freight 

Pleasure  boats,  small. . 
Barges 


500 

500 

500 

00 

3,000 

2,000 

75 

7,000 


Feet. 


7 
7 
7 
4 
U 

17 

18 


WO 

aoo 

300 
10 
160 

1,800 

5 

1,000 
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C3. 

IMPROVEMENT  OP  LITTLE  HARBOR,  WOODS  HOLE,  MASSACHUSETTS. 

For  history  and  project,  see  page  78  of  this  report. 
Operations  during  the  pojtt  fiscal  year. — ^The  river  and  harbor  act 
of  March  3,  1905,  contained  the  following  item : 

Improving  Little  Harbor,  Woods  Hole,  Masaacliusetts,  In  accordance  with  tlie 
report  submitted  in  House  Document  Numbered  One  hundred  lind  sixty-two, 
Fifty-eiKbtb  Congress,  second  session:  Completing  ^improvement,  eighteen 
thousand  dollars. 

Proposals  for  dredging  the  channel  and  turning  basin  were  receired 
on  May  8,  1905,  after  the  usual  public  advertisement,  and  the  con- 
tract awarded  to  Charles  M.  Cole,  of  Fall  River,  Mass.,  to  complete 
the  proposed  dredging,  at  the  rate  of  21  cents  Tper  cubic  yard.  The 
date  of  this  contract  is  June  16,  1905,  work  to  be  commenced  within 
fifteen  days  after  its  approval  and  be  completed  within  three  months 
of  the  time  of  commencement.  The  amount  of  the  contract  is  about 
66,000  cubic  yards. 

The  work  of  dredging  was  commenced  June  26,  1905,  and  up  to 
the  close  of  the  fiscal  year  3,114  cubic  yards  of  sand  and  gravel  nad 
been  removed. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
It  is  proposed  to  expend  the  available  funds  in  completing  the  project. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  |18, 000.  00 
June  30.  1005,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     16. 03 

July  1,  1905,  balance  unexpended 17,983.  37 

July  1,  1905,  outstanding  liabilities 60.00 

July  1,  1905,  balance  available 17,923.  37 

July  1, 1905,  amount  covered  by  uncompleted  contracts 13,860.  00 


AMOUNT  APFBOPBIATEa 

March  3,  1905 ^18,000 


CONTRACT  IN   FOBCE. 

Contractor :  Charles  M.  Cole. 

Amount  and  character  of  worit :  About  66,000  cubic  yards  of  dredging. 

Rate  per  cubic  yard,  21  cents. 

Date  of  approval :  Not  approved  at  the  close  of  the  fiscal  year. 

To  commence :   Within  fifteen  days  after  approval. 

To  complete :  Within  three  months  after  commencement 


>  COMMEBCIAL  STATISTICS. 

For  commercial  statistics,  sec  commercial  statistics  for  improving  Wood*! 
Hole  Channel,  Massachusetts. 
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C4. 

IMPROVEMENT  OF  WOODS  HOLE  CHANNEL,  MASSACHUSETTS. 

For  history  and  project,  see  page  78  of  this  report. 

Operations  during  the  past  ^scal  year. — A  project  for  the  expendi- 
ture of  the  funds  appropriated  by  the  river  and  harbor  act  of  March 
3, 1905,  has  been  approved  and  specifications  for  the  completion  of  the 
project  have  been  prepared. 

The  main  channel  has  been  cleared  of  all  obstructing  shoals  for  its 
full  width,  excepting  two  small  shoals  on  the  northern  edge  of  the 
channel  near  Devils  Foot  Island  and  the  main  shoal  at  its  eastern  end, 
through  which  a  channel  225  feet  wide  has  been  dredged  to  the  full 
depth  of  13  feet  at  mean  low  water. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
It  is  proposed  to  expend  the  available  funds  in  the  completion  of  the 
project. 

The  prices  at  which  the  contracts  for  the  work  in  Woods  Hole 
Channel  have  been  let  and  the  proportion  of  large  bowlders  to  the 
smaller  material  have  both  been  much  less  than  was  estimated.  It  is 
therefore  believed  that  the  $100,000  authorized  by  the  river  and  har- 
bor act  of  March  3, 1905,  will  be  sufficient  to  complete  the  project. 

Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $70, 000. 00 
July  1,  1005,  balance  unexi)ended 70,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 2(56,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 
1907,  for  works  of  Improvement  in  addition  to  the  balance  unex- 
pended July  1.  1905 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


AMOUNTS   APFBOPRIATED. 

August  30,  1852 12,500.00 

March  3,  1879 1."),  000. 00 

August  2,  1882 .52,000.00 

July  5,  1884 2.5,000.00 

August  .5,  1880 14,000.00 

March  2,   1895 5,000.00 

June  3,  1896 20,000.00 

March  3,  1899 20,000.00 

June  13,  1902 20,000.00 

March  3,  1905 70,000.00 

Total 244, 000. 00 

December  5,  1895,  unexpended  balance  deposited  to  the  credit  of  the . 

Treasurer  of  the  United  States 400. 08 


Total 243, 509.  9: 


COMMERCIAL   STATISTICS. 

The  commerce  arriving  at  and  leaving  Woods  Hole,  Mass.,  by  water  during 
the  calendar  year  ending  December  31,  1904,  is  estimated  as  follows  (base<l 
mainly  upon  reiwrts  received  from  Mr.  Walter  O.  Luscombe,  of  Woods  Hole, 
Mass.)  : 

ENG  1905  M 64 
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Commerce  arriving  at  and  leaving  Woods  Hole,  calendar  year  190i. 

Tons. 

Grains  and  forage 5,000 

Vegetables   and   truck 40 

lilve  stock  and  products 225 

Fish,  oysters,  etc . 350 

Naval    stores 500 

Lumber  and  products 8,000 

Coal,  minerals,  etc 9,000 

Fertilizers   500 

Machinery   1, 700 

Total : 25, 315 

Increase  over  1903 5, 2(@ 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one)  : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 400  10  BOO 

Freight,  mainlT 100  7  25 

Passenger,  mainly 200  10  75 

Fishing 60  8  100 

Tugs ISO  11  800 

Pleasurehoats 100  10  100 

Sail 

Freight 100  8  IfiO 

FiaUngboats 175  7  BO 

Fl^asare  boats,  large tO  4  IS 

Pleasore  boats,  small SHO  8  6 


Nnmber. 

Average 
draft. 

Ftet. 

400 

10 

100 

7 

SOO 

10 

60 

8 

160 

11 

100 

10 

100 

8 

175 

7 

60 

4 

aoo 

» 

Average 
tonnag«. 


C5. 

IMPROVEMENT   OP   BUZZARDS    BAT,   MASSACHUSETTS,    BY   THE 
REMOVAL  OF  WEEPECKET  ROCK. 

For  project,  see  page  80  of  this  report. 

Operations  during  the  past  f,8eal  year. — The  river  and  harbor  act 
of  March  3, 1905,  contained  the  following  item  : 

Improving  Buzzards  Bay,  Massachusetts:  By  removing  Weepecket  Rode  in 
accordance  with  the  rqwrt  submitted  in  House  Document  numbered  one  hun- 
dred and  sixty-four.  Fifty-eighth  Congress,  second  session,  two  thousand  five 
hundred  dollars. 

Proposals  for  the  removal  of  Weepecket  Rock  were  received  May 
23,  1905,  after  public  advertisement  in  the  usual  way,  and  the  con- 
tract for  its  removal  awarded  to  Chas.  E.  Davis,  of  New  Bedford, 
Mass.,  for  the  lump  sum  of  $1,380. 

The  date  of  this  contract  is  June  5,  1905,  work  to  be  commenced 
within  twenty  days  after  the  notification  of  the  approval  of  the  con- 
tract and  be  completed  within  two  months. 

The  work  of  drilling  of  the  rock  preparatory  to  blasting  com- 
menced June  28,  1905,  and  was  in  progress  at  the  close  of  the  fiscal 
year. 

Operations  contemplated  for  the  fiscal  year  ending  June  SO,  1906. — 
It  is  proposed  to  expend  the  available  funds  in  completing  the  pro- 
ject. 
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Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.  $2, 500. 00 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     16. 63 

July  1,  1905,  balance  unexpended 2, 483. 37 

July  1,  1905,  amount  covered  by  uncompleted  contracts 1, 380. 00 


AMOUNT   APPROPRIATED. 

March  3,  1905 $2,500 


OONTBACT  IN  FOBCE. 

Contractor :    Charles  E.  Davis. 

Amount  and  character  of  worlc:  Removal  of  Weepecket  Rock,  In  Buzzards 
Bay,  Massachusetts. 

Date  of  approval :  June  10, 1905. 

To  commence  within  twenty  days  from  date  of  notification  of  approval  by  the 
Chief  of  Engineers. 

To  complete  within  two  months  after  commencement. 

Rate :  Lump  sum  of  $1,380  for  removing  the  rock. 


COMMERCIAL  STATISTICS. 

For  commercial  statistics,  see  statistics  for  New  Bedford  Harbor  and  Woods 
Hole  channel,  Massachusetts. 


C  6. 

IMPROVEMENT  OP  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

For  history  and  projects  see  page  80  of  this  report. 
Operations  during  the  past  fiscal  year. — ^The  nv*r  and  harbor  act 
of  March  3,  1905,  contained  the  following  item : 

Improving  harbor  of  New  Bedford,  Massachusetts,  in  accordance  with  the 
report  submitted  in  House  Document  Nnml>ered  One  hundred  and  sixty-nine, 
Fifty-sixth  Congress,  first  session:  Completing  improvement,  eleven  thousand 
dollars. 

Proposals  were  received  for  dredging  under  the  approved  project 
May  10,  1005,  and  the  contract  awarded  to  Charles  M.  Cole,  of  Fall 
River,  Maws.,  for  completing  the  work,  at  19  cents  per  cubic  yard. 
The  date  of  this  contract  is  May  31,  1905,  work  to  be  commenced 
within  fifteen  days  after  notification  of  its  approval  and  completed 
within  three  months.  The  amount  of  the  contract  is  about  55,000 
cubic  yards.  The  work  of  dredging  was  commenced  promptly  with 
two  dredges  and  was  completed  June  21,  1905.  The  total  amount 
e.xcavated  under  the  contract  was  54,446  cubic  yards  of  sand  and 
mud  and  9.22  cubic  yards  of  bowlders  exceeding  1  cubic  yard  each. 
The  dredging  disclosed  a  small  area  of  ledge  rock  which  rises  about 
2  feet  above  the  required  grade  of  the  bottom. 
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Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
An  examination  of  the  small  area  of  rock  uncovered  near  the  close 
of  the  dredging  contract  will  be  made  with  a  view  to  its  removal. 

Money  statement. 

July  1,  1904,  balance  unexpended |!826. 18 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     11, 000.  00 

11, 826. 18 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement   977.40 

July  1,  1905,  balance  unexpended 10,848.78 

July  1,  1905,  outstanding  liabilities 10,733.95 

July  1,  1905,  balance  available 114.83 


AMOUNTS   APFBOPBIATED. 

Previous  projects. 

July  4,  1836 ?10,000 

March  3,  1875 10,000 

August  14,  1876 '- 10,000 

August  11,  1888 10,000 

September  19,  1890 10,000 

July  13,  1892 7,  .500 

August  18,  1894 7,500 

June  3,  1896 10,000 

March  3,  1899 -»  44,000 

June  13,  1902 37, 700 

Total -. 1156.700 

Received  from  sale  of  material 9 

Total  156, 709 

•  Existing  project. 

March  3,  1905 11,000 

Total  167, 709 


CONTRACT   IN   FORCE. 

Contractor:  Charles  M.  Cole. 
Amount  of  work  :  $10,000. 
Character  of  work  :  Dredging. 
Rate  per  cubic  yard :  19  cents. 
Date  of  approval :  .Tune  29,  1905. 

To  commence  within  fifteen  days  after  date  of  notification  of  approval  by  the 
Chief  of  Engineers. 
Date  of  expiration :  In  three  months  after  date  of  beginning. 
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COMMEBCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  New  Bedford,  Mass.,  by  water  during 
tlie  calendar  year  ending  December  31,  1904,  Is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Edward  P.  Haskell,  special  deputy  col- 
lector of  customs.  New  Bedford,  Mass.) : 

Commerce  arriving  at  and  leaving  New  Bedford,  calendar  year  190i. 

Tons. 

Cotton  and  products 16,000 

Tobacco 400 

Vegetables  and  truck 12,000 

Live  stock  and  products 600 

Fish,  oysters,  etc 8,500 

Lumber  and  products ^ 31,000 

Coal,  minerals,  etc 463,000 

Fertilizers 3, 500 

General  merchandise 212, 000 

Sundries ". 28, 000 


Total  — 775,000 

Decrease  under  1903 39,517 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Nnmher  Average  Average 
jKumoer.     ^^^     tonnage. 


Steam: 

Freight  and  passenger 

Freight  mainly 

Passenger  mauly 

Fishing 

Tugs 

Pleasure  boats 

San: 

Freight 

Fishing  boats 

Fleasare  boats,  large. . 

Pleasure  boats,  small . 
Barges 


884 
814 
fiW 
GOO 
610 
80 

£97 
900 
ZGO 
GOO 


Feet. 


879 
1,816 

83G 
10 
78 

110 

1,100 

20 

IGO 

IS 
1,000 


C  7. 
IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

For  history  and  projects,  see  page  81  of  this  report. 

Operations  during  the  past  ■fiscal  year. — No  work  of  improvement 
has  been  in  progress  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $5,000  for 
maintenance. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
It  is  proposed  to  expend  the  available  funds  in  dredging  the  shoals 
oflfering  the  greatest  obstruction  to  navigation. 

Money  statement. 
Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    $5, 000. 00 
July  1,  1905,  balance  unexpended 5, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 5,  (K(0. 00 


Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpendetl  July  1,  1905 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOTJNTB   APPBOPBIATED. 

Previous  projects, 

July  11,  1870. $10,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23.  1874 10,000 

March  3,  1875 10,000 

June  18,  1878 2,000 

March  3,  1879 1,000 


163,000 


Existing  projects. 


July  14, 1880 -  $17,500 

March  3,  1881 ,  25,000 

August  2,  1882 25,000 

July  5,  1884 26,500 

September  19,  1890 7.000 

July  3,  1892 7,000 

August  18,  1894 5,000 

June  3.  1896 i 5.000 

March  3,  1899 7.000 

June  13,  1902 iJ.OOO 

March  3,  1905 5,000 

135,000 

Total 198,000 


COMMEBCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Taunton  Ulver,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  .'Jl,  1904,  is  estimated  as  follows 
(based  mainly  upon  reports  received  from  the  Staples  Coal  Company,  Taunton, 
Mass.) : 

Commerce  arriving  at  and  leaving  Taunton  River,  calendar  year  1904. 

Tons. 

Cotton  and  products 5,000 

Grains  and  forage 40,000 

Fish,  oysters,  etc 100 

Lumber  and  products 20,000 

Coal,  minerals,  etc 510,000 

General  merchandise 3, 000 

Sundries 10,000 

Total — 588, 100 

No  increase  or  decrease  over  1903. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Cbaracter  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  small 
Barges 


800 
100 

TOO 
100 
MO 

too 


7 

4 

9 
7 
4 
9 


fiO 
12 

aoo 

90 

10 

900 
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C  8. 
IMPROVEMENT  OF  SAKONNET  RIVER,  RHODE  ISLAND. 

For  history  and  projects,  see  page  82  of  this  report. 

Operations  during  the  past  fscal  year. — The  necessary  State  legis- 
lation to  enable  the  United  States  to  carry  out  the  project  having 
been  enacted,  specifications  were  prepared  for  the  work  of  enlarging 
the  draw  opening  in  the  State  bridge  at  Tiverton,  R.  I.,  to  a  clear 
width  of  100  feet  and  a  depth  of  25  reet  at  mean  low  tide.  Proposals 
for  the  work  were  received  June  28,  1905,  and  the  contract  awarded 
to  Charles  M.  Clole,  of  Fall  River,  Mass.,  at  the  rate  of  $1.87  per 
cubic  yard.  Work  to  be  commenced  within  fifteen  days  of  receipt 
of  notice  of  the  approval  of  the  contract  and  completed  within  three 
months. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
It  is  proposed  to  complete  the  work. 

Money  statement. 

July  1,  1904,  balance  unexpended $40,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Ini- 
provemeht 1.44 

July  1,  1905,  balance  unexpended 39,998.  50 

July  1,  1905,  outstanding  liabilities 31.65 

July  1,  1905,  balance  available 39,966.91 


AMOUNTS  APPBOPKIATED. 

June  3,  1896 $20,000 

March  3,  1899 -■- 20,000 

Total - 40,000 


COMMEBCIAI,  STATISTICS. 

This  office  has  made  diligent  affort  to  obtain  reliable  statistics  for  Sakonnet 
River,  but  has  been  unsuccessful. 


C  g. 

IMPROVEMENT  OF  PAWTUCKBT  (SEEKONK)  RIVER,  RHODE  ISLAND. 

For  history  and  project,  see  page  83  of  this  report. 
Operations  during  the  past  fiscal  year. — The  river  and  harbor  act 
of  Marcfi  3,  1905,  contained  the  following  item : 

Improving  Pawtucket  River,  Rhode  Island,  in  accordance  with  the  plan  con- 
tained in  House  Document  Numbered  One  hundred  and  thirteen.  Fifty-sixth  Con- 
gress, first  session,  thirty  thousand  dollars. 

The  plan  referred  to  provides  for  a  channel  depth  of  16  feet  at 
mean  low  water  and  a  width  of  100  feet  from  Providence  to  Paw- 
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tucket,  and  a  channel  of  the  same  depth  and  a  width  of  50  feet  through 
the  ledge  rock  at  Pawtucket. 

A  conference  was  had  with  those  interested  in  the  improvement 
with  a  view  to  determining  the  points  at  which  the  funds  could  be 
expended  most  advantageously.  Tlie  opinions  expressed  at  this  con- 
ference favored  the  expenditure  of  the  greater  part  of  the  funds  on 
the  rock  work  at  Pawtucket.  ^ 

Operations  covtemplated  for  the  fiscal  year  ending  June  30, 1906. — 
A  project  for  the  expenditure  of  the  appropriation  will  be  submitted 
and  the  work  performed. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,574.68 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 1905.    30, 000. 00 


July  1,  1905,  balance  unexpended 31,574.68 


Amount  (estimated)  required  for  completion  of  existing  project 207,875.  OO 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sunflpy  civil  act  of 
June  4,  1897. 


AMOUNTS   APPBOPRIATED. 


March  2,  1867 $17, 000. 00 

July  11,  1870 8,000.00 

March  3,  1871 7,000.00 

June  10,  1872 10, 000. 00 

March  3,  1873 10,000.00 

July  5,  1884 50,000.00 

August  5,  1886 30, 000. 00 

August  11,  1888 .^'5, 000.  00 

September  19,  1890 30.000.00 

July  13,  1892 3.5, 000. 00 

August  18,  1894 25,000.00 


June  3,  1896 $20, 500.  OO 

March  3,  1899 30,000.00 

June  13,  1902 28,500.00 

March  3,  1905 30,000.00 

Total 366, 000. 00 

Received  from  sale  of  ma- 
terial    19. 59 

Total 366,019.59 


COMMEBCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Pawtucket  River,  Rhode  Island,  dur- 
ing the  calendar  year  ending  December  .ll,  1904,  is  estimated  aa  follows  (bused 
mainly  upon  reports  received  from  the  Newell  Coal  and  Lumber  Company,  of 
Pawtucket,  R.  I.) : 

Commerce  arriving  at  and  leaving  Pawtucket  Biver,  calendar  year  J90i. 

Tons. 

Lumber  and  products 5,367 

Coal,  minerals,  etc »_  203,5.S0 

Fertilizers   200 

General  merchandise 14, 524 

Sundries    _•__      6,214 

Total  229, 8.T5 

Decrease  under  last  year 556 
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The  TesselB  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Character  or  class  of  servloe. 


Number, 


Steam: 

Freight,  mainly 

Passenger,  mainly... 

TngB , 

Sail; 

Freight 

Pleasure  boats,  larss 

Pleasure  boats,  amall. 
Barges 


800 

3S0 
700 

800 

80 
400 
ISO 


Average  Average 
draft,     tonnage. 


Feet. 
10 
8 
6 

10 
7 
8 

10 


600 
100 
60 

800 

100 

« 

600 


C  lo. 


IMPROVEMENT  OP   PROVIDENCE  RIVER  AND  HARBOR,   NARRAGAN- 
SETT   BAT,   AND   GREEN   JACKET   SHOAL,    RHODE    ISLAND. 

For  history  and  projects  see  page  84  of  this  report. 

Operations  during  the  past  fiscal  year. — ^The  river  and  harbor  act 
of  March  3,  1905,  placed  this  work  under  the  continuing-contract 
system. 

A  contract  was  entered  into  with  the  Columbia  Dredging  Company, 
of  New  York,  under  date  of  June  5,  1905,  for  dredging  the  remaining 
soft  material  in  the  projected  harbor  at  the  rate  of  8.45  cents  per 
cubic  yard.  The  removal  of  the  hard  material  underlying  the  mud 
in  a  small  area  of  the  harbor  was  reserved  for  a  future  contract. 
The  amount  of  the  contract  with  the  Columbia  Dredging  Company  is 
$400,000,  more  or  less,  of  which  $100,000  was  appropriated  by  the  act 
of  March  3, 1905.  Time  of  commencement,  within  fifteen  days  of  the 
notification  of  the  approval  of  the  contract  by  the  Chief  of  Engineers, . 
and  to  be  completed  not  later  than  November  30,  1907. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
Work  will  be  commenced  early  in  the  year  and  continued  as  long  as 
funds  are  available. 

Money  statement. 

July  1,  1904,  balance  unexpended |12,  248.  96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100,  000.  00 
Reimbursement 8. 48 


112, 257.  44 
June  .30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         '4,875.20 


July  1,  1905,  balance  unexpended 107,382.18 

July  1,  1905,  outstanding  liabilities 5.3.74 

July  1,  1905,  balance  available 107,328.44 


July  1,  1905,  amount  covered  by  uncompleted  contracts 400, 000.  00 


Amount  (estimated)  required  for  completion  of  existing  project 407,778.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 407,778.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 
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AMOUNTS    APPBOPRIATED   FOK   PBOTIDCROB. 

Previoiu  projects. 

August  30.  1852.. $5,00a00 

August  30,  1852,  survey 1,500.00 

May  2.  1867 . 25,000.00 

July  11.  1870 5,000.00 

July  15,  1870 2,500.00 

June  10,  1872 10,000.00 

March  3,  1873 10,000.00 

March  18,  1876 5,000.00 

June  18,  1878 50.000.00 

July  14,  1880 60.000.00 

March  3,  1881 60,000.00 

August  2,  1882 60,000.00 

July  5,  1884 125,000.00 

August  5,  1880 85,000.00 

August  11,  1888 40.00a00  • 

September  19,  1800 - 50,000.00 

July  13,  1892 50,000.00 

August  18,  1894 17,500.00 

June  3,  1896 25,000.00 

June  4,  1807 125,000.00 

July  1,  1808 125,000.00 

March  3,  1899 10,000.00 

June  6,  1900 54,489.00 

March  3,  1901 59,000.00 

June  28,  1902 84, 560. 00 

?1, 174, 549. 00 

Received  from  sale  of  material 143.39 

Received  by  reimbursement  from  Col.  W.  R.  Llvermore 8. 48 


1, 174,  700. 87 
Existing  project. 

June  13,  1902 $100, 000. 00 

March  3,  1905 100,000.00 

200,  000. 00 

Total 1, 374,  700. 87 

FOB   OBEEN   J&3KET   SHOAI. 

Present  project. 


August  5,  1886 126,260 

August  11,  1888 28,000 

September  19,  1890 25,000 

July  13,  1892 10,000 


August  18,  1894 17,500 

June  3,   1896 7,500 

Total 104,250 


CONTRACT    IN    F0BCE.<> 


Contractor. 


Work. 


Amount. 


Character. 


Columbia  Dredging  $100,000   Dredging. 


Price 

per 

cuUc 

yard. 


Cento. 
8.45 


Date  of 
approval. 


June  M,  IMS 


To  commence. 


Within  Udays 
after  notm- 
cation  of  ap- 
proval. 


Date  of 
expiration. 


Not  later  tbao 
Nov.  30,  WW. 


•Tbia  is  a  continuing  contract. 
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COMUEBCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Providence  River,  Rhode  Island,  by 
water  during  the  calendar  year  ending  December  31,  1904,  is  estimated  as  fol- 
lows (based  mainly  upon  reports  received  from  the  harbor  master  of  Providence, 
R.  I.,  Mr.  John  H.  Magulre)  : 

Commerce  arriving  at  and  leaving  Providence  River,  calendar  year  1904. 

Tons. 

Coal,  minerals,  etc.,  and  products 2,128,418 

Lumber  and  products 42,850 

Brick,  sand,  cement,  gravel,  stone,  etc 43,834 

Com  and  potatoes 2,427 

Oyster  shells 1, 500 

Boneblack 800 

Canned  goods 5 

Oil  39, 333 

Total 2, 259. 173 

Decrease  under  1903 380, 833 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
itnd  departure  together  being  counted  as  one) : 


Character  or  class  of  serrlce. 


Bteam: 

Freight  and  passenger 

Freight  matmy 

PasBengerinauiIr 

Fishing 

TngB 

Pleasure  boats 

SaU: 

Freight 

Pleasure  boats,  luge.. 

Pleasure  boats,  sniall . 
Barges 


Average 
tonnage. 


aoo 

1,4IS0 
S19 

80 
100 

80 

1,800 

40 

7 

1,»0 


C  II. 
IMPROVEMENT  OF  FALL  RIVER  HARBOR,  MASSACHUSETTS. 

P'or  history  and  project  see  page  86  of  this  report. 

Overations  during  the  past  fiscal  year. — The  work  in  progress  at 
the  Deginning  of  the  fiscal  year  under  the  continuing  contract  with 
the  J.  S.  Packard  Dredging  Company,  of  Providence,  R.  I.,  for 
dredging  a  channel  300  feet  wide  and  25  feet  deep  at  mean  low  tide 
in  front  of  the  city  and  across  the  flats  in  Mount  Hope  Bay  to  the 
deep  water  of  Narragansett  Bay  was  continued  until  September  6, 
1904,  when  the  work  was  completed.  During  the  fiscal  year  143,229 
cubic  yards  of  mud  were  dredged,  making  a  total  of  1,091,462  cubic 
yards  under  the  contract. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
All  approved  projects  for  this  harbor  were  completed  under  the  above 
project.    No  further  work  is  contemplated. 

Money  statement. 

July  1,  1904,  balance  unexpended $44, 163. 95 

June  30,  1905,  amount  exiteuded  during  fiscal  year,  for  works  of  im- 
provement      42, 148. 45 

July  1, 1905,  balance  unexpended 2, 015. 50 
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AMOUNTS  APPBOFBIATEa 

Previous  projects. 

June  23,  1874 flO.OOO 

March  3,  1875 10.000 

August  14,  1870 10,000 

$30,000 

Existing  project. 

March  3,  1899 $20,000 

June  3,  1902 38,000 

March  3,  1903 117,412 

175,412 

Total 205.412 


CONTRACT   IN   FOBCE. 

Contractor :  J.  S.  Packard  Dredging  Company. 
Date  of  approval :  December  11.  1902. 

To  commence  In  fifteen  days  after  .notification  of  approval  by  the  Chief  of 
Engineers. 
To  complete  in  eighteen  months  after  commencement. 
Rate :  13.1  cents  jjer  cubic  yard. 

Amount  of  work :  About  1,081,000  cubic  yards  material  to  be  removed. 
Character  of  work :  Dredging. 


COUMEBCIAL  STATISTICS. 

This  office  has  made  diligent  effort  to  obtain  reliable  statistics  for  Fall  River 
Harbor,  Massachusetts,  but  has  been  unsuccessful. 


C    12. 
IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

For  history  and  project  see  page  87  of  this  report. 

Operations  during  the  past  fiscal  year. — The, work  of  removing  a 
small  area  of  ledge  rock  in  the  channel  through  the  harbor  in  front 
of  the  New  York,  New  Haven  and  Hartford  Railroad  Company's 
wharf,  in  progress  at  the  beginning  of  the  fiscal  year,  was  completed 
early  in  July. 

No  other  works  of  improvement  have  been  in  progress. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
Further  work  awaits  the  action  of  Congres.s.  The  report  and  estimate 
for  a  channel  18  feet  det^  through  the  harbor  was  printed  as  Docu- 
ment No.  121,  House  of  Representatives,  Fifty-eighth  Congress,  and 
at  page  939,  Aimual  Report  of  1904. 

Money  statement. 

.July  1,  1904,  balance  unexpended f  1,438.81 

June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      730. 33 

July  1,  1905,  balance  uuexiiended 706.48 
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AMOUNTS  APFBOPBIATED. 


March  3,  1873 $8,  500. 00 

June  23,  1874 10,000.00 

March  3,  1875 10, 000.  00 

March  3,  1881 25. 000. 00 

August  2,  1882 20,000.00 

July  5,  1884 20,000.00 

August  5,  1886 1.5, 000. 00 

August  11,  1888 12,000.00 

September  19,  1890 12, 500. 00 

July  13,  1892 25,000.00 

August  18,  1894 7,500.00 

June  3,  1896 15, 000. 00 

March  3,  1899 15,000.00 


August  29,  1901  (allot- 
ment)   $50.00 

June  6,  1902  (allotment).  750.00 

June  13,  1902 39, 000. 00 

Received  from  sale  of  ma- 
terial    8. 52 

Total 235,308.52 

Amount  returned  to  Treas- 
ury of  the  United  States.  420. 46 

Total 234, 88a  06 


COMMEBCIAL  BTATI8TICB. 

The  commerce  arriving  at  and  leaving  Newport  Harbor,  Rhode  Island,  during 
the  caiendar  year  ending  December  31,  1904,  is  estimated  as  follows  (based  on 
report  received  from  Mr.  Clarence  A.  Hammett,  collector  of  customs,  Newjwrt, 
R.  I.) : 

Commerce  arriving  at  and  leaving  Newport  Harbor,  calendar  year  1904. 

Tods. 

Tobacco    55 

Grains  and  forage 2,570 

Vegetables  and  truck 1,350 

Fish,  oysters,  etc 149,000 

Naval  stores 1,  700 

Lumber  and  products 148, 000 

Coal,  minerals,  etc 1,122,250 

Fertilizers 1. 650 

Machinery   1, 500 

General  merchandise 91, 300 

Sundries 42, 000 

Total « 1, 561, 375 

Increase  over  1903 •1,146,400 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one)  : 


Character  or  class  of  service. 


Average 
toniuge. 


Steam: 

FrelKbtsnd  paBsenger 

Freight  mainly 

Passenger  mamly 

Fishing 

Tngs 

Pleasure  boats 

Sail: 

Preight 

Pishing  hoats 

Pleasnre  boats,  large. . 

Pleasure  boats,  small . 
Barges 


8,0ISO 

1,200 

600 

an 

97 
126 

leo 

80 
15 

4 
660 


o  Includes  about  999,000  tons  of  coal  and  about  100,000  tons  of  lumber  carried 
to  other  ports,  but  using  Newport  BTarbor  in  stress  of  weather. 
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C  13. 

IMPROVEMENT  OF  HARBOR  AT  COASTERS  HARBOR  ISLAND,  RHODE 

ISLAND. 

For  history  and  project  see  page  88  of  this  report. 

Operations  during  the  past  fiscal  year. — -Work  under  the  contract 
with  the  J.  S.  Packard  Dredging  Company,  of  Providence,  R.  L, 
dated  May  31,  1904,  for  dredging  the  channel  on  the  east  and  north 
sides  of  Coasters  Harbor  Island^  was  commenced  July  5  and  com- 
pleted September  30,  1904.  Under  this  contract  56,658  cubic  yards 
of  mud  and  sand  and  17.78  cubic  yards  of  bowlders  exceeding  1  cubic 
yard  were  excavated,  making  a  channel  7  feet  deep  and  80  feet  wide, 
excepting  where  an  outcroppmg  of  ledge  rock  near  the  bridge  reduced 
the  depth  to  about  6  feet  for  the  greater  portion  of  the  width.  There 
was  also  dredged  a  turning  basin  opposite  the  boathouse  used  by  the 
United  States  Navy  Department  for  the  storage  of  launches.  This 
work  completed  all  that  was  contemplated. 

Money  staiement. 

July  1,  1004,  balance  unexpended |12,919.33 

June  30,  1905,  amount  exi)ended  during  fiscal  year : 

Returned  to  Treasury .        $15.51 

For  maintenance  of  Improvement 12,933.82 

12,949.33 


AUOUNTS  AFPBOFKUTEa 


June  6,  1900  (allotment) 14,661.87 

June  13,  1002  (allotment) 8,338.13 

Total 13,000.00 


CONTRACT   IN  FOBCE. 

CJontractor :  J.  S.  Packard  Dredging  CJompany. 

Amount  and  character  of  work :  About  60,000  cubic  yards  of  dredging. 

Price  per  cubic  yard :  Twenty-one  cents. 

Date  of  approval :  June  15,  190i. 

To  commence  within  fifteen  days  after  approval. 

Date  of  expiration :  September  15,  1904. 


COMMEBCIAL  STATISTICS. 

For  commercial  statistics  see  report  for  improving  harbor  at  Newport,  R.  I. 


C  14. 
HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

For  history  and  project,  see  page  88  of  this  report. 

Operations  during  the  past  fiscal  year. — ^The  river  and  harbor  act  of 
March  3,  1905,  required  the  construction  of  extensions  to  the  shore 
arm  of  the  breakwater  and  placed  tke  work  under  the  continuing  con- 
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tract  system,  appropriating  $100,000  therefor,  and  authorizing  an 
additional  $100,000. 

Investigations  were  made  with  a  view  to  the  preparation  of  a 
project  for  the  expenditure  of  the  funds,  and  specifications  were  pre- 
pared for  the  work. 

Three  small  lights  were  maintained  on  the  main  breakwater  by  the 
Engineer  Department. 

During  the  year  the  following  vessels  made  use  of  the  harbor: 
173  schooners,  56  sloops,  52  steamers,  11  barges,  8  catboats,  2  tugs,  1 
collier,  1  torpedo  boat,  and  1  submarine  boat. 

Operations  contemplated  for  the  -fiscal  year  ending  June  30, 1906. — 
A  contract  will  be  let  for  the  proposed  work,  and  the  seaward  exten- 
sion of  the  breakwater  will  be  constructed  as  far  as  the  funds  will  per- 
mit. Proceedings  will  be  instituted  for  the  condemnation  of  the  land 
necessary  for  the  shore  end  of  the  breakwater.  After  the  title  to  this 
land  is  secured  by  the  United  States  the  shore  end  of  the  breakwater 
will  be  constructed. 

Money  statement. 

July  1,  1904,  balance  unexpended $8,040.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  100, 000. 00 


108, 040. 96 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement        1, 423. 75 


July  1,  19(»,  balance  unexpended 106,617.21 

July  1,  1905,  outstanding  liabilities —  80.00 


July  1,  1905,  balance  available 106,537.21 


Amount  (estimated)  required  for  completion  of  existing  project 628,062. 78 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlis  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


September  19,  1890 $75,000.00 

July  13,  1892 75,000.00 

March  3,  1893 100,000.00 

August  18,  1894 100,000.00 

March  2,  1895 300, 000. 00 

June  11,  1896 300,000.00 

June  4,  1897 300,000.00 

June  13,  1902 100,000.00 


AMOUNTS  APPBOraiATED. 

March  3,  1905 $100,000.00 


Total 1,450,000.00- 

Received    from    sale   of 
material 38.  61 


Total 1, 450, 03&  61 


COMUEBCIAL  BTATISTIOB. 


The  tonnage  of  vessels  passing  Point  Judith,  R.  I.,  during  the  calendar  year 
ending  December  31,  1904,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  Asa  Church,  keeper  Point  Judith  life-saving  station,  Rhode 
Island) : 
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Tonnage  of  vesgeU  pasting  Point  Judith,  calendar  year  1904. 

Gross   tons. 

Steamers  (freight,  fish,  and  passeuger) 9.000,000 

Yachts   (steam  and  sail) 1,500,000 

Schooners  (two  to  six  masts) 32,100,000 

Ships,  barks,  brigs,  barkentlnes,  etc 200,000 

Sloops 50. 000 

Barges    7. 700,000 

Total    50,550^000 

Increase  over  1903 50,000 


C  15. 

IMPROVEMENT    OF    ENTRANCE    TO    POINT    JUDITH    POND,    RHODE 

ISLAND. 

For  history  see  page  89  of  this  report. 

Operations  during  the  past  fiscal  year. — ^The  river  and  harbor  act 
of  March  3,  1905,  appropriated  $2,000  for  this  improvement,  -which, 
with  the  unexpended  balances  of  previous  appropriations,  shall  be 
applied  to  the  extension  of  jetties  or  in  dredging,  as  the  Secretary  of 
War  may  deem  most  beneficial. 

Such  work  as  has  been  done  toward  the  construction  of  an  entrance 
to  this  pond  has  been  done  by  the  State  of  Rhode  Island  and  the  town 
of  South  Kingstown. 

With  a  view  to  forming  a  project  for  the  expenditure  of  the  availa- 
ble funds,  a  survey  of  the  locality  has  been  made  and  several  confer- 
ences had  with  the  State  commissioners  in  order  that  there  may  be 
united  action  in  the  prosecution  of  the  improvement. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
A  project  will  be  submitted  and  the  work  carried  out  as  far  as  funds 
will  permit. 

Money  statement. 

July  1,  1904,  balance  unexpended $8,730.56 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

10,  730. 56 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
.    provement   193. 95 

July  1,  1905,  balance  unexpended 10, 536w61 


AMOUNTS   APPBOPBlATEa 

July  13,  1892 $7,500 

August  18,  1894 2,500 

March  3,  1905 2,000 

Total  12,000 


COMUEBCIAL  STATISTICS. 

For  commercial  statistics  see  report  for  harbor  of  refuge  at  Point  Judith,  B.  L 
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C  i6. 
HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

For  history  and  project,  see  page  90  of  this  report. 

Operations  during  the  past  fiscal  year. — Lights  wore  maintained 
at  tne  entrance  to  the  harbor  during  the  year  by  the  Engineer  De- 
partment. 

Under  the  appropriation  of  $50,000  made  by  the  river  and  harbor 
act  of  March  3, 1905,  for  the  completion  of  this  improvement,  the  fol- 
lowing contracts  were  let : 

With  E.  S.  Belden  &  Sons,  of  Hartford,  Conn.,  under  date  of  June 
12,  1905,  for  about  10,000  tons  of  stone  to  complete  the  repairs  to  the 
breakwater,  at  the  rate  of  $2.13  per  ton  in  place;  work  to  commence 
within  fifteen  days  of  the  notification  of  approval  of  the  contract 
and  be  completed  within  four  working  months. 

With  the  J.  S.  Packard  Dredging  Company,  of  Providence,  R.  I., 
under  date  of  June  12,  1905,  for  about  100,000  cubic  yards  of  dredg- 
ing from  the  enlarged  inner  harbor,  at  the  rate  of  24  cents  per  cubic 
yard;  work  to  commence  within  twenty  days  of  notification  of  the 
approval  of  the  contract  and  be  completed  within  six  months. 

Work  under  the  Belden  contract  was  commenced  on  June  15,  and 
up  to  the  close  of  the  fiscal  year  1,571  tons  of  stone  had  been  placed. 

Work  under  the  Packard  contract  Had  not  been  commenced  at  the 
close  of  the  fiscal  year. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1906. — 
The  project  will  be  completed. 

Money  statement. 

Jnly  1,  1904,  balance  unexpended S3,946.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    50,  OOa  00 

53,945.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement   1,896. 10 

July  1,  1905,  balance  unexpended 52.048.90 

July  1,  1905,  outstanding  liabilities 30.00 

July  1,  1905,  balance  available 52,0ia90 

July  1, 1905,  amount  covered  by  uncompleted  contracts 45, 300. 00 


AMOUNTS  APFBOPBIATED. 


July  11, 1870 -• 130, 000.  oo 

March  3,  1871.. 75,000.00 

June  10,  1872 50, 000. 00 

March  3,  1873 50,000.00 

June  23,  1874 20, 000. 00 

March  8,  1875 20,000.00 

August  14,  1876 40,000.00 

July  14,  1880.. 6,000.00 

August  2,  1882 19, 000. 00 

July  4.  1884 15,000.00 

August  5,  1886 20, 000. 00 

August  11,  1888--. 15,000.00 

September  19,  1890 15.000.00 

BNO  1905  M 55 


July  13,  1802 $24,000.00 

August  18,  1894 2, 500. 00 

June  3,  1896 5, 000.  00 

March  3,  1809 10, 000. 00 

April  15, 1902  (allotment) .  4, 500. 00 

June  13,  1902 30,000.00 

March  3,  1905 50,000.00 


Total 501,000.00 

Amount  returned  to  United 
States  Treasury 2, 108. 83 


Total    498,891.17 
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CONTRACTS    IN    FOBCE. 


Work. 

Rate- 

Date  of 

ap- 
proral. 

To  commence- 

Contractor. 

Amoont. 

Character. 

Per 
cubic 
yard. 

Per  ton 
of  2,000 
ponnds 
stone. 

Date  of  expira- 

tioa. 

J.  B.  Pmckard 
Dredging 
Co. 

E.8.Belclen« 
Sods. 

tso.ooo 
»,(no 

Dredging. 

Repairing 
break- 
water. 

Cento. 
24 

$8.18 

....do- 

In  SO  days  after 

notiflcatlon  of 

approval. 
In  10  days  after 

notlflcfttlon  of 

approTaL 

In  6  months 
after  begin- 
ning. 

In  4  working 
months  after 
beginning. 

COMMEBCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Block  Island,  Rhode  Island,  by. water 
during  the  calendar  year  ending  December  31,  1904,  Is  based  as  follows  (based 
mainly  upon  reports  received  from  Mr.  C.  C.  Ball,  Block  Island,  Rhode  Island)  : 

Commerce  arriving  at  and  leaving  Block  Island,  calendar  year  1904. 

Tons. 

CJotton  and  products 200 

Tobacco 65 

Rice , 20 

Grains  and  forage 9,000 

Vegetables  and  truck 3,500 

Live  stock  and  products 6,500 

Fish,  oysters,  etc 45,000 

Naval  stores 30 

Lumber  and  products 10,000 

Coal,  minerals,  etc 25,000 

Fertilizers . 3,000 

Machinery 600 

General  merchandise 30, 000 

Sundries 30,000 

Total 162, 915 

Increase  over  1003 59,  690 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Frei^t  and  passenger 

Freight  mainly 

Passenger  mainly 

Fishing ; 

Tngs 

Plesaore  boats 

BaU: 

Freight 

Fishug  boats 

Oyster  boats 

Pleasure  boats,  large.. 

Pleasure  boats,  small . 
Barges  


Number. 


8,800 
800 

eoo 

4,000 

•  I,00( 

6,'W 

8,<i00 

18,  MW 

800 

4,600 

ioo 


Average 
draft 


Feet. 


f 
10 

i5* 


Average 
tonnage. 


«00 
80O 

400 

no 
»o 
am 


100 
85 

190 
15 

4«> 
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C  17. 

IMPROVEMENT  OF  GREAT  SALT  POND,   BLOCK   ISLAND,   RHODE 

ISLAND. 

P^or  history  and  project,  see  page  92  of  this  report. 

Operations  during  the  past  'fscaU  year. — ^Under  the  appropriation 
of  $30,000  for  this  improvement,  it  is  proposed  to  extend  the  south 
jetty  about  150  feet,  which  will  carry  the  outer  end  into  25  feet 
depth  of  water,  and  to  dredge  the  central  portion  of  the  entrance 
channel  to  a  depth  of  25  feet  at  mean  low'  tide  and  of  as  great  a 
width  with  this  depth  as  the  funds  will  allow. 

Proposals  for  this  work  will  be  ceceived  on  July  8, 1905. 

Operations  contemplated  for  the  fiscal  year  ending  Jtine  SO,  1906. — • 
Contracts  will  be  let  and  the  work  carried  out  as  far  as  funds  will 
allow. 

Money  statement. 

July  1,  1904,  balance  unexpended $18,318.46 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    30, 000. 00 


48,  318. 46 
June  30,  1905,  amount  expended  during  fiscal  year,  for  workn  of  im- 
provement         1, 054.  87 


July  1,  1905,  balance  unexpended 47, 263.  59 

July  1,  1905,  outstanding  liabilities 44.46 


July  1,  1905,  balance  available 47,219.13 


Amount  (estimated)  required  for  completion  of  existing  project 1.S5. 000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  additioq  to  the  balance  unex- 
pended July  1,  1905 135,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AMOUNTS   APPBOFRIATED. 

June  3,  1896 $40,000 

March  3,  1899 50,000 

June  13,  1902 50,000 

March  3,  1905 30,000 

Total  170,000 


CONTRACT   IN    FORCE. 

Contractor :  Charles  H.  Latham. 

Amount  of  work:  $12,000  worth,  less  expenses  of  supervision  and  contin- 
gencies. 

Character  of  work :   Dredging. 

Rate  per  cubic  yard :  26.7  cents. 

Date  of  approval :   January  12,  1903. 

To  commence  not  later  than  May  1, 1903. 

Date  of  expiration:  In  five  working  months  after  commencement,  later  ex- 
tended until  September  1,  1904. 
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COMMEBCIAL  STATISTICS. 

The  commerce  arrtvlDg  and  learing  the  Great  Salt  Pond,  Block  Island, 
Rhode  Island,  by  water  daring  the  calendar  year  ending  December  31.  1904,  is 
estimated  as  follows,  based  mainly  upon  reports  recelred  from  Mr.  Clirlstopber 
E.  Champlln,  Block  Island,  Rhode  Island. 

Commerce  arriving  at  and  leaving  Oreat  Salt  Pond,  Block  Island,  Rhode  Island, 

calendar  year  lOO-i. 

Toaa. 

Grains  and  forage 5,000 

Vegetables  and  truck •_ 0,000 

Live  stock  and  products _. 2,500 

Fish,  oysters,  etc 5.000 

Lumber  and  products 4, 000 

Coal,  minerals,  etc 5,000 

Fertilisers    500 

Machinery   2. 000 

General   merchandise 10,  000 

Sundries 5. 000 

Total  45. 000 

Increase  over  1903 ^ 4,650 

New  transportation  companies  established  during  the  year :  Line  of  ateamers 
belonging  to  the  Pennsylvania  Railroad  from  Montauk  Point  to  Great  Salt 
Pond,  four  and  one-half  hours  from  New  York  Ci^  to  Block  Island. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
and  departure  together  being  counted  as  one)  : 


Character  or  claas  of  service. 


Bteam: 

Freight  and  panenger 

Freight  mainly 

Paagenger mamly ..... 

Fishing ... 

Tng« 

Pleaanre  boats 

Sail: 

Freight 

Fishuig  boats 

Pleasore  boats,  large  . 

Pleasure  boats,  small . 
Bargee 


Ayeraget  Average 
draft,     tonnage. 


sn 

too 

n 
«o 

» 

200 
10 
i 


C  i8. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Schooner  Levi  Hart  and  unknown  wreck. — Sunk  in  Pollock  Rip 
Slough  about  300  feet  apart.  Removal  authorized  April  29, 1904,  com- 
menced in  May,  1904,  and  was  completed  in  June,  1904.  One  thou- 
sand and  fifty  pounds  of  dynamite  in  68  charges  were  used  in 
destroying  the  Levi  Hart,  and  650  pounds  of  dynamite  in  30  charges 
were  used  in  destroying  the  unknown  wreck. 

The  cost  of  removal  was  $1,094.87  for  the  two  wrecks. 

Barkentine  Albertina  and  Schooner  Viola  May. — ^The  former  sunk 
on  Chatham  bar  and  the  latter  on  Shovelful  shoal,  near  south  end  of 
Monomoy  Point,  Massachusetts.  Removal  authorized  August  4,  begun 
September  22,  and  finished  in  November,  1904.   Eleven  hundred  pounds 


Digitized  by 


Google 


APPENDIX  0 — ^KEPOBT  OP  UETTT.  COL.  WILIiABD.  869 

of  dynamite  in  200  charges  were  used  to  destroy  the  wreck  of  the 
Albertina  and  800  pounds  in  150  charges  to  destroy  the  wreck  of  the 
Viola  May. 

The  cost  of  removal  of  the  two  wrecks  was  $1,983.30. 

Schooner  Frauline. — Sunk  northeast  from  northwest  buoy  on  Com- 
mon Flat,  Chatham,  Mass.  Eemoval  authorized  Octoher  8  and 
finished  in  December,  1904,  500  pounds  of  dynamite  in  75  charges 
I)eii^  used  in  destroying  the  wreck. 

The  cost  of  removal  was  $473.70. 

Schooner  Richard  S.  Learning. — Sunk  off  Cross  Rip  light-ship; 
487  tons.  Removal  authorized  December  30^  1904;  wore  b^;un 
February  25,  1905,  and  was  completed  in  April,  1905.  Seven  hun- 
dred pounds  of  dynamite  in  60  charges  were  used  in  the  work. 

The  cost  of  removal  was  $1,710. 

Schooner  at  Nantucket  Harbor, Massachusetts. — ^Reported  as  a  wreck 
which  had  drifted  into  the  entrance  to  Nantucket  channel,  and  subse- 
quently believed  to  be  the  Frank  Palmier.  Removal  authorized  Decem- 
ber 31, 1904.  Upon  the  arrival  of  the  wrecking  party  the  wreck  could 
not  be  located,  and  diligent  search  failed  to  locate  it,  it  evidently  having 
been  carried  out  to  sea. 

Cost  of  the  work  was  $381.20. 

Schooner  Anna  Laura. — Sunk  IJ  miles  from  Hardings  Beach, 
Massachusetts.  Removal  authorized  March  28,  1905;  work  com- 
menced April  13  and  finished  April  25, 1905,  450  pounds  of  dynamite 
in  53  charges  being  used  in  the  work  of  removal. 

Cost  of  removal  was  $427. 

Steamship  Aransas. — ^This  steamer  of  the  Joy  Line  was  wrecked 
on  the  night  of  May  7-8,  1905,  in  Pollock  Rip  channel,  Massachu- 
setts; 1,156  tons.  Removal  authorized  May  13,  1905,  and  work  com- 
menced May  15,  1905.  This  work  was  in  progress  at  the  close  of  the 
fiscal  year. 

Barge  Moonbeam. — Sunk  off  Point  Judith,  Rhode  Island,  in  a  gale 
on  the  night  of  May  3,  1905.  Removal  authorized  June  24,  1905. 
Work  had  not  commenced  at  the  close  of  the  fiscal  year. 
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IMPKOVEMENT  OP  RIVERS  AND  HARBORS  IN  CONNECTICUT,  AND  OF 
PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  OF  LIEUT.  COL.  CHAS.  F.  POWELL,  CORPS  OF  ENaiNEERS, 
OFFICER  IJf  CHARGE,  FOR  THE  FISCAL  YEAR  ENDINO  JWfB  SO,  1905, 
WITH  OTHER  DOCOMEyTS  RELATIHQ  TO  THE  WORKS. 

IUPBOT£U£NTS. 


1.  Pawcatnck  River,  Rhode  Island  and 

Connecticut. 

2.  New  London  Harbor,  Connecticut 

3.  Ttutmes  River,  Connecticut 

4.  Connecticnt  River  below  Hartford, 

Connecticut 

5.  Harbor    of    Refuge,    Duck    Island, 

Connecticut 

6.  Branford  Harbor,  Connecticut 

7.  New  Haven  Harbor,  Connecticnt 

8.  Construction  of  breakwaters  at  New 

Haven,  Connecticut. 


9.  West  River,  Connecticut. 

10.  Milford  Harbor,  Connecticut 

11.  Housatonlc  River,  Connecticut 

12.  Bridgeport  Harbor,  Connecticut. 

13.  Sangatuck    River    and    Westport 

Harbor,  Connecticut 

14.  Harbors     at     Norwalk,     Flvemlle 

River,      Stamford,      Southport, 
and  Greenwich,  Connecticut 


SmtVET. 

15.  Connecticut  River  between  Hartford,  Connecticut,  and  Holyoke,  Massacbu- 

setts. 


United  States  Engineer  Office, 
New  London,  Conn.,  July  31, 1906. 
General  :  I  have  the  honor  to  transmit  herewith  annual  report  of 
the  wotks  of  river  and  harbor  improvements  in  my  charge  for  the  year 
ending  June  30, 1905. 

Very  respectfully,  your  obedient  servant, 

•  Chas.  F.  Powell, 

Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Qea.  A.  Mackenzie, 

Chief  of  Engineers,  U.S.  A. 
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D  I. 

IMPROVEMENT  OF  PAWCATUCK   RIVER,   RHODE   ISLAND   AND 

CONNECTICUT. 

No  work  of  improvement  was  done  from  want  of  sufficient  funds. 
Surveys  were  made  of  the  channels  across  Little  Narragansett  Bay 
and  at  Pawcatuck  Point  and  near  Watch  Hill,  and  examinations  madle 
of  the  river  channel.  About  15  per  cent  of  tne  approved  project  wa.s 
accomplished  up  to  June  30, 1905. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  restoring  the  dredged  channels  in  Little 
Narragansett  Bay  and  in  the  river  ;•  extendmg  and  widening  the 
channel  in  the  bay,  including  removal  of  bowlders  off  Pawcatuck 
Point  and  removing  obstructions  in  the  channel  at  Watch  Hill. 


Money  statement. 

July  1,  1904,  balance  unexpended |3, 361. 11 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  1, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 4, 100. 00 


8, 461. 11 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement 

For  maintenance  of  Improvement 


$363.53 
264.43 


627.96 


July  1,  1906,  balance  unexpended- 


7,  83a  15 


Amount  (estimated)  required  for  completion  of  existing  project 161,361.  60 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905 : 

For  works  of  improvement |>12,000.00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807;  and  of  section  7  of  the  river  and  harbor  act  of  ISM. 


i6,ooaoo 


APPBOPBIATIONS. 


March  3,  18n $10, 000 

June  10,  1872 10,000 

March  3,  1873 10.000 

June  23,  1874 10,000 

March  3.  1875 10,000 

August  5,  1886 12,000 

August  11,  1888 10,000 

September  19.  1890 16,600 

July  13,  1802 3,800 


August  18,  1894 $6,000 

June  3,  1896 15,000 

March  3,  1899 15,000 

June  13,  1902 9,000 

April  28,  1904  (allotted) 4,100 

March  3,   1905    (near   Watch 

Hill).. _ 1,000 

Total ., 142,500 
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COUMEBCIAL  8TATIBTICB  lOR  CALERDAB  YKAB  1904. 

[Complied  from  reports  fumisbed  by  shippers  and  receivers  at  Westerly,  R.  I.] 
Receipts  and  shipments  by  water. 


Articles. 


Ooal 

Stone  ... 
Lnmber. 
Brick.... 


Total  (beinK  increase  of  about  81  per  cent) . 


Quantity. 


Ton*. 
1«,(IM 

u,aw 

ft,UO 


141.8 


'    Summer  steamboat  line  to  Watch  Hill,  R.  I.,  from  Norwich  and  New  London, 
Conn.,  aI>andoned. 
Number  of  passengers  not  reported,  but  some  15,000. 


D  3. 
IMPROVEMENT  OP  NEW  LONDON  HARBOR,  CONNECTICUT. 

The  dredging  of  the  channel,  under  continuous  contract,  along  the 
harbor  front,  including  Winthrop  Cove,  was  completed  October  13, 
1904;  1,273,229  yards  were  removed.  This  work  gives  a  23-foot 
channel  of  a  ruling  width  of  400  feet,  except  at  two  small  areas  of 
ledg<e  rock  in  the  Fort  TrumbuU-Shaws  Cove  arm  of  the  channel, 
where  depths  remain  of  about  18  feet,  and  at  a  largepipe  sewer 
crossing  the  channel,  where  the  least  depth  is  21.6  feet.  The  material 
removed  was  mud,  clay,  compacted  sand  and  gravel,  and  bowlders. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  m  removing  the  ledge  rock  and  maintaining 
the  dredged  channel. 


Money  statement. 

July  1,  1904,  balance  unexpended $41,602.04 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

48,.  502. 84 
June  90,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   26, 043. 86 


July  1,  1905,  balance  unexpended 17,468.»8 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition,  to  the  balance 
unexpended  July  1,  1905 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  ^S&^. 
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AFPBOFBIATIONS. 

June  13,  1902 $25,000 

March  3,  1903 CO,  000 

April  28,   1904 60,000 

March  8,  1906 2,000 

Total  . 147, 000 


CONTRACT   IN    FOBOE. 

Name  of  contractor :  Morris  &  Cumings  Dredging  Ck>inpanr. 

Date  of  contract :   May  28,  1903. 

Date  of  approval :  June  19,  1903. 

Date  of  beginning  work :  June  30,  1903. 

Date  of  expiration :   January  1,  1905. 

Rate :  9i^  cents  per  cubic  yard. 


COMMEBCIAL    STATISTICS    FOB    CALENDAB    YXAB    1904. 

[Compiled  from  reports  furnished  by  shippers  and  receivers.] 

Receipts  and  shipmcnU. 


Articles. 

tt'^- 

Articles. 

Qnan- 

Uty. 

Coal 

Ton*. 

248,486 
19,907 
17,140 
7,a6 
12,010 

Ton*. 

8,aso 

4,286 
4S3  698 

Lnmbor  and  timliwr , 

Mi<v*Hl1nTi(yinA 

Brickf  cement,  and  sand 

Stefimboat  freight .... 

Tot»l 

Oil 

745,8GB 

Number  of  passengers,  606,060. 

A  decrease  of  about  18  per  cent,  due  to  Including  Shaws  Cove  traffic  in  1903 
report  and  to  erroneous  statements  received  for  190S. 

[Furnished  by  collector  of  customs,  port  of  New  London,  for  fiscal  year  1005.] 

Value  of  imports $58,780.60 

Value  of  exports 52,  88a  39 

Duty  on  imports 10,127.58 

Foreign  vessels  entered 19 

Foreign  vessels  cleared 34 

Total    . 58 

Domestic  vessels  entered 27 

Domestic  vessels  cleared 6 

Total  33 
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D3. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

Surveys  were  made  at  Bartletts  Cross-over,  below  Allyns  Point,  at 
the  opposite  side  of  river  from  same  and  from  above  Allyns  Point  to 
Norwich.  Ledge  rock  obstructions  in  Shetucket  River  channel  near 
its  mouth  at  Norwich  were  mapped.  Range  targets  for  Bartletts 
Cross-over  were  maintained.  The  last  survey  shows  the  dredged  16- 
foot  channel  here  to  be  in  good  shape. 

It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  in  completing  the  project  by  deepening  and  widening 
the  channel  at  and  aoove  the  long  reach-,  completing  the  system  of 
training  dikes,  and  maintaining  the  channel  and  wor^ 


Money  statement. 

July  1,  1904,  balance  unexpended |9, 251. 17 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  3, 1906.  34, 100. 00 

43, 351. 17 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 

of  Improvement .  2,857.63 

July  1,  1905,  balance  unexpended 40,493.54 

July  1,  1905,  outstanding  liabilities 230.58 

July  1,  1906,  balance  available 40, 282. 96 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 8,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  aection  7  of  the  river  and  harbor  act  of  1899. 


APPKOPBIATIONS. 


March  3,  1821 fl50 

March  2,  1829 150 

July  4,  1836 10.000 

March  3,  1837 20,000 

July  7,  1838 10,000 

June  23,  1866 10,000 

March  3,  1867 72,000 

March  3,  1871 15,000 

June  10,  1872 10.000 

June  18.  1878 10.000 

March  3,  1879 12.000 

June  14.  1880 22,500 

March  3,  1881 30,000 


August  2,  1882 —  135,000 

July  .5.  1885 25,000 

August  5,  1886 22,500 

August  11,  1888 50,000 

September  19,  1890 20,000 

July  13,  1892 30,  000 

August  18,  1894 —  12,500 

June  3,  1896 12,000 

March  H,  1899 20,000 

June  13,  1902 15,000 

March  3,  1905 34,100 

Total 497,900 
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COMMEBCIAL    STATISTICS    FOB    CAIXNDAB    YKAB    19(H. 

[Compiled  from  reports  fumlsbed  by  shippers  and  recetven.] 

Receipts  and  shipments  by  water. 


Articles. 


Ood 

Cotton  and  wool 

Lumber... 

Iron  and  Bt«el... 
Wood  pulp 


Articles. 


Qnan- 
«ty. 


I     VtJ- 


Building  material . 

HlBceUaneous 

Steamboat  freight 

Total 


Torn. 

«» 
ol.Ut 

2t.an 


8M,7S1 


•  Includes  24,400  tons  coal  and  190  tons  miscellaneous  freight  due  to  Shaws  Cove  trailc. 

Number  of  passengers,  33,571. 

Decrease  of  about  15  per  cent  from  amount  of  previous  year ;  decrease  in  coal 
receipts  more  than  covers  net  decrease. 

Summer  steamboat  running  to  Watch  Hill,  R.  I.,  from  Norwich  abandoned  and 
freight  steamboat  added  to  the  New  York-Norwich  line. 


D  4. 

IMPROVEMENT  OF  CONNECTICUT  RIVER  BELOW  HARTFORD, 
CONNECTICUT. 

Dredging  at  the  river  bar  channels  under  existing  contract  was 
continued  until  September  7,  1904,  when  the  work  was  closed.  A 
channel  of  good  project  depth  and  of  partial  but  navigable  width 
had  been  then  completed  and  available  funds  exhau^ed.  Latier, 
during  the  same  season,  an  obstructive  fill  formed  at  the  lower  Hart- 
ford bar.  This  channel  was  reopened  in  November,  1904,  by  dredg- 
ing to  12  feet  depth  at  zero  of  Hartford  gauge  and  width  of  50  feet 
by  means  of  an  allotment  of  funds  from  the  emergency  river  and 
harbor  appropriation  of  1904  and  at  a  cost  of  9  cents  per  cubic  yard. 

In  1905  the  river  bar  channels  were  found  upon  the  subsidence  of 
spring  freshets,  as  usual,  to  have  been  filled  more  or  less.  Dredging 
for  restoration  of  the  channels  was  undertaken  May  4  at  9  cents  per 
cubic  yard  and  was  in  progress  at  end  of  the  year.  After  opeiur 
a  narrow  channel  at  the  snoalest  places  the  dredging  was  dii  ' 
toward  an  enlargement  of  the  channels  to  100  feet  width. 

Details  of  the  dredging,  July  to  November,  1904, 
[Classification :   Maintenance.] 


Tiooality. 

Channel. 

Cable 

yards 

dredged. 

Material. 

Length. 

Width. 

Depth. 

Hartford  lower  bar 

Feet. 
1,7S0 
460 

i,xn 
i,aoo 

600 
2,0» 

.Fleet. 
SO 
60 
50 
60 
60 
60 

Feet. 
18.0 
11.0 
11.0 
U.0 
U.6 
J2.0 

11,444 
8,888 
?4T4 
8,878 
5.«B8 

84,  SU 

Sand. 

Clay  Banks  bar 

Loamy  saod. 
Band  and  gravel. 
Band. 

Press  Bam  bar  

Dividend  bar 

Pistol  Point  bar 

Do. 

Do. 

Total 

66,187 
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Details  of  the  dredging,  May  and  June,  1905. 
[Classlflcatlon :   Maintenance.] 


Locality. 


Eartford  niiper  ter 

Hartford  lower  bar 

Clay  Banks  npper  liar  .. 
CSay  Banks  lower  liar. . . 

PreeBBambar 

Two  Piers  bar 

IHTldendbar 

Kay  and  June,  1906 

July  to  November,  UM . 


Total. 


Channel. 


Length.  Width.  Depth. 


FYet. 
600 
900 
«W 
HO 

ao 
i,fm 

400 
1,500 


GO 

so 

75 
SO 
80 
80 
SOtoTS 
SO 


Cubic 

yards 

dredged. 


f\eet. 
U 
U 
U 
11 
11 
12 
U 
12 


102,(186 


Material. 


i,M8 

Pine  grayeL 

16,07« 

Sand. 

9U 

Do. 

9U 

Do. 

8,gS8 

G-ravel  and  i 

4,SS1 

Band. 

10,007 

Do. 

46,496 

se,i8T 

Under  the  allotment  from  the  river  and  harbor  emergency  act  of 
1904,  contract  work  of  repairs  to  the  Saybrook  jetties  was  begun 
November  8,  1904,  suspended  for  about  three  months  during  the 
winter  on  account  of  severe  weather  and  ice,  and  completed  June  10, 
1905;  7,646.88  tons  of  stone  were  delivered  and  placed,  at  $1.23  per 
ton,  of  which  4,283  tons  were  placed  at  the  west  and  the  remainder 
at  the  east  jetty.  Both  jetties  were  put  in  a  fair  state  of  repair, 
being  restored  to  height  of  from  5  to  6  feet  above  low  water  and 
about  6  feet  wide  on  top,  but  with  side  slopes  in  many  places  steeper 
than  permanent  stability  demands.  These  jetties  have  not  been  built 
to  full  cross  section;  tney  are  exposed  to  heavy  southeasterly  and 
southwesterly  storms,  and  the  reduced  cross  section  renders  them 
subject  to  much  damage  from  wave  attack. 

It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  in  maintaining  the  dredged  bar  channels,  completing 
the  Saybrook  jetties,  and  enlarging  the  Hartford  dike. 

Money  statement. 

Jnly  1,  1904,  balance  unexpended $7,407.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1006.  40, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 12,000.00 


59,  407.  08 
June  90,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 16,547.27 


July  1, 1906,  balance  unexpended 42,858.81 

July  1,  1905,  outstanding  liabilities 7,4eL90 

-July  1, 1906,  balance  available 36, 397. 91 


Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $40,000.00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.   June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 


50,000.00 
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July  4,  1836 |20, 000.  00 

March  1,  1843 3,471.57 

July  11,  1870 20,000.00 

March  3,  1871 35,000.00 

June  10,  1872 40, 000. 00 

March  3,  1873 20, 000.  00 

June  23,  1874 20, 000.  00 

March  3,  1875 20,000.00 

August  14,  1870 20,000.00 

June  20,  1878 4, 203.  00 

June  18,  1878 30, 000.  00 

March  3,  1879 10,000.00 

June  14,  1880 10, 000. 00 

March  3,  1881 30, 000.  00 

August  2,  1882 45,  000. 00 


July  5,  1884 $35,000.00 

March  3,  1885 4,  745. 43 

August  5,  1886 26,250.00 

August  12,  1888 10, 000. 00 

September  19,  1890.-1 12,500.00 

July  13,  1892 20,000.00 

August  18.  1894 20, 000. 00 

June  3,  1896 20,000.00 

March  3,  1899 20,000.00 

May  24,  1902  (allotted) 2,000.00 

June  13,  1902 30, 000.  00 

April  28,  1904  (allotted)..  12,000.00 

March  3,  1905 40,000.00 

Total 580, 170. 00 


CONTBACTB  IN  FOBCE. 

Contractor :  Hartford  and  New  York  Transportation  Company. 

Dredging:  Yardage,  approximate,  60,000. 

Date  of  contract  (emergency)  :  June  20,  1904. 

Date  of  beginning  work  :  June  23,  1904. 

Date  of  expiration:  September  7,  1904. 

Rate:  9  cents  per  cubic  yard. 

Ck>ntractor :  E.  S.  Belden  &  Sons. 

Stone  work:  8,(X)0  tons. 

Date  of  contract:  October  16,  1904. 

Date  of  approval :  October  28,  1904. 

Date  of  beginning  work :  November  8,  1904. 

Date  of  expiration  :  June  10,  1905. 

Rate:  |1.23  per  ton  of  stone  in  place. 


COMMEBCIAI.   STATISTICS  FOB   CALENDAB  TEAS   1904. 

[Compiled  by  C.  C.  Qoodrlch,  general  nuiDager  Hartford  and  New  Tork  Transportation 

Company.] 

Receipts  and  ahipments  6v  water. 


Articles. 


Qoantity. 


Coal 

LumtMr,  plies,  ties,  poles,  and  wood 
Lime,  cement,  brick,  tile,  and  pipe. . 

Stone 

Steamboat  freight 

Total 


Tom. 

380,(l» 
%,000 
20.000 
40,000 

880,000 


SIS, 000 


Tonnage  about  the  same  as  for  previous  year. 
Number  of  passengers,  70,307. 


BEPOBT  OF  MB.  WILLIAU   C.  LTNCH,  JUNIOB  ENOINEEB. 

For  the  year  beginning  July  1,  1904,  Press  Bam  bar,  which  Is  about  2  miles 
south  of  Naubuc,  was  dredged  815  feet  long,  25  feet  wide,  and  to  11  feet  depth. 
This  bar,  next  to  the  Hartford  lower  bar,  gives  more  trouble  than  any  other 
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bar  on  the  river.  The  whole  area  around  It  is  shoal,  and  vessels  must  he  on 
the  range  to  pass  over  it  The  material  is  composed  of  fine  gravel  and  coarse 
sand,  and  it  and  that  of  Hartford  upper  bar  are  the  heaviest  that  has  been 
encountered  on  the  river.  Two  thousand  four  hundred  and  seventy-four  cubic 
yards  of  it  were  dredged  and  dei)osited  on  the  sand  flats  under  the  west  bank 
of  the  river,  distance  about  0.75  mile  southwest  of  the  dredged  cut. 

At  Hartford  lower  bar,  a  dlstaflce  of  735  feet,  25  feet  wide  and  12  feet  deep 
was  dredged  and  the  existing  cut  redredged  for  a  linear  distance  of  330  feet, 
also  making  a  depth  of  12  feet.  There  Is  heavy  cross  current  at  this  bar.  the 
material  being  a  lively  coarse  sand,  easily  kept  in  susjienslon,  and  fills  In 
rapidly.  The  cut  being  also  narrow,  the  tendency  to  fill  Is  heliied  very  materi- 
ally. Should  a  vessel  get  off  the  range  and  ground  on  the  edge  of  the  cut,  if 
there  is  a  strong  current  at  the  time,  it  will  cut  out  the  sand  from  one  side  of  the 
obstruction  and  deposit  It  on  the  other,  according  to  its  iwsitton.  If  there  should 
not  be  much  current  the  sand  Is  dragged  Into  the  cut  In  the  endeavor  to  release 
the  vessel  by  pulling  on  her  with  tugs.  I  have  observed  that  to  lighter  a  vessel 
aground  under  such  circumstances  Is  a  last  resort  of  her  manager.  The  amount 
of  material  dredged  was  3,908  cubic  yards,  which  was  deposited  in  a  small  cove 
at  the  southwest  end  of  the  Hartford  dike,  distant  about  0.5  mile  from  the 
dredged  cut. 

Clay  Bank  bar  required  but  little  this  year,  and  n  cut  350  feet  long  Ijy  50 
feet  wide  and  having  a  depth  at  0  of  11  feet,  was  found  to  answer  all  require- 
ments. The  cut  was  dredged  to  these  dimensions  through  a  loamy  sand.  Sticky 
and  very  fine,  it  Is  slow-handling  stuff,  as  Its  adhesive  qualities  cause  it  to 
stick  In  the  bucket  more  or  less,  and  It  Is  slow  In  fulling  out  of  the  scows. 
Three  thousand  three  hundred  and  eighty-eight  cubic  yards  of  this  material 
were  removed  from  Clay  Bank  and  deposited  In  a  bight  off  Miner's  grove,  on 
the  east  bank  of  the  river,  distant  south  from  the  dredged  cut  about  0.75  mile. 

At  Dividend  bar  1,100  feet  were  dredged  to  a  width  of  .50  feet  and  11  feet 
depth  at  0,  and  a  cut  of  200  feet  at  25  feet  In  width  extends  farther  down- 
stream ;  8,373  cubic  yards  of  sand  were  removed  from  here  and  dumped  close 
Into  shore  on  the  east  bank  of  the  river  north-northeast  from  the  dredged  cut, 
about  0.25  mile  distant  This  bar,  while  requiring  some  attention  annually,  is 
not  so  rank  a  filling  place  as  some  others. 

Pistol  Point  bar,  located  about  3  miles  above  Portland,  near  Gildersleeve 
Island,  had  5,996  cubic  yards  of  material  removed,  making  a  cut  50  feet  wide 
and  11.5  feet  In  depth  at  0  for  a  linear  distance  of  635  feet,  and  a  cut  23  feet 
In  width,  365  feet  long,  of  same  depth,  extending  downstream.  This  is  the 
flnest-gralned  sand  of  any  found  on  the  river.  Scows  are  obliged  to  be  tight ;  in 
fact  canvas  is  tacked  all  around  the  spaces  between  the  doors  and  around  bot- 
tom of  the  slopes  of  the  pockets  in  order  to  prevent  the  sand  from  leaking  out, 
for'  when  mixed  with  water  it  will  go  wherever  water  will.  This  material  was 
all  dumped  In  deep  water  about  0.25  mile  northeast  of  the  dredged  cut  under 
west  bank  of  the  river,  the  scows  being  run  on  the  bank  before  dumping  thena. 

The  linear  distance  on  Sears  shoal  being  so  great,  and  the  available  funds 
being  limited.  It  was  decided  that  Instead  of  making  a  cut  clear  through  the 
whole  shoal  the  shoalest  portion  of  it  would  be  dredged.  The  best  method  of 
procedure  was  found  to  be  the  cutting  away  of  four  reefs  In  different  parts  of 
the  shoal.  Reef  No.  1,  commencing  upstream,  was  about  175  feet  long;  reef 
No.  2  was  about  400  feet  in  length ;  reef  No.  3,  about  67.5.  and  reef  No.  4  about 
350  feet  These  four  reefs  were  then  laid  out  for  a  cut  100  feet  wide  and  were 
dredged  to  a  depth  of  12  feet  at  0,  not  disturbing  the  existing  bottom  from  one 
reef  to  the  other  except  In  the  case  of  reefs  1  and  2,  where  two  cuts  of  25  feet 
each  were  dredged,  giving  a  cut  50  feet  in  width  at  same  depth  between  these 
two  reefs.  The  point  In  view  was  to  have  a  channel  available  for  vessels  of  9 
feet  draft  at  all  stages  of  the  tide  and  one  that  will  be  likely  to  maintain  for  two 
years.  The  material  removed  was  all  sand  and  was  dumped  under  west  bank 
of  river  northwest  from  dredged  channel  about  0.25  mile ;  yardage  removed, 
24,512. 

Had  enough  funds  been  at  the  disposal  of  this  office,  the  channel  leading 
through  the  Potash  channel  or  Hadlyme  reach  would  have  been  put  Into  navi- 
gable condition.  This  shoal  has  had  nothing  done  to  it  since  1002.  It  is  the 
straightway  channel  down  that  reach  and  Is  very  desirable  when  Ice  Is  running, 
as  the  current  makes  down  It  nearly  straight,  keeping  the  Ice  on  the  move?  while 
it  backs  over  In  the  broad  bay  on  the  west  or  Deep  River  channel,  greatly 
Impeding  vessels  which  perforce  use  It.  The  New  York  line  boats  use  the  Deep 
River  channel  exclusively,  as  they  stop  at  Deep  River,  but  sailing  vessels,  barges, 
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and  all  other  ateamero  use  the  Potaah  when  It  la  In  shape.    The  Ligbt-Hoose 
Board  maintains  range  lights  set  on  poles  ashore  for  this  locality. 

Chester  Creek  bar  Is  situated  at  the  mouth  of  Chester  Creek,  directly  opposite 
the  railroad  station  at  Chester;  It  Is  formed  mainly  of  the  scourlngs  of  the 
watershed  drained  hy  Chester  Creek ;  hence  It  la  In  a  worse  condition  after  a 
season  of  copious  rains.  Not  having  heard  any  complaints  from  vessel  men  in 
regard  to  it  and  on  examination  finding  It  fairly  good,  I  decided  to  do  nothing 
there  this  season,  but  think  It  will  have  to  be  attended  to  In  1905. 

Owing  to  a  comparatively  light  freshet  in  the  spring  of  1904  the  various  bars 
were  not  In  as  bad  a  condition  as  usual ;  they  were  relatively  In  the  same  locality 
and  were  about  as  shoal,  but  were  shorter  In  most  cases.  It  was  found  unneces- 
sary to  do  any  dredging  at  Two  Piers  upper  range,  neither  was  anything  done  on 
the  lower  or  Roaring  Brook  range.  Potash  channel,  Chester  Creek  bar,  or 
Calves  Island  were  not  disturbed. 

With  the  exception  of  two  or  three  days  the  river  level  remained  normal, 
about  2.6  on  the  Hartford  gauge  on  the  flood  tide  and  about  1.5  on  the  last  of  the 
ebb,  except  when  the  river  was  under  the  influence  of  a  stiff  northwest  gale  or 
dammed  above  Hartford. 

The  work  at  Hartford  lower  bar  In  November,  1901,  consisted  of  redredging 
two  cuts  through  this  bar  where  It  bad  shoaled  to  such  an  extent  that  vessels 
drawing  as  much  as  9  feet  were  unable  to  pass.  Two  cuts  each  of  25  feet  width 
were  dredged  through  this  part  of  the  bar,  one  cut  on  each  side  of  the  center 
range  of  the  dredged  channel  through  the  shoal,  making  a  channel  about  1,400 
feet  long,  50  feet  wide  and  having  a  depth  of  water  at  0  of  the  .Hartford  gauge  of 
12  feet — ^all  for  maintenance.  The  material  was  all  sand,  measured  in  scows, 
and  was  dumped  Inside  the  west  line  of  the  old  dock  or  pier,  called  Colts  Ferry 
pier,  on  the  east  side  of  the  river,  the  best  available  dumping  grounds  at  the 
present  stage  of  the  water.  The  amount  of  material  removed  was  7,336  cubic 
yards  from  November  10  to  19,  Inclusive.  On  November  9  there  were  about  690 
cubic  yards  of  sand  removed  on  private  account 

Tbe  dredging  operations  for  the  season  of  1905  began  on  May  4  at  Dividend 
bar,  11  miles  below  Hartford.  Two  cuts,  each  25  feet  wide  and  12  feet  deep  at  0, 
were  dredged  through  the  bar  for  a  distance  of  1,275  feet ;  later  it  was  found 
.  necessary  to  further  extend  the  cut  to  the  north,  making  the  completed  cut  about 
1,500  feet  long,  50  feet  wide,  and  12  feet  deep  at  0.  The  material  was  all  sand 
ai\d  was  deposited  on  the  east  side  of  the  river  on  the  flats  and  as  close  to  the 
bank  as  the  scows  could  be  placed.  This  bar  is  gradually  making  upstream  and 
shortening  correspondingly  at  the  downstream  end. 

Hartford  lower  bar  was  next  dredged  to  a  depth  of  12  feet  at  0;  at  the 
close  of  work  on  June  30  we  had  a  cut  75  feet  wide,  about  600  feet  long,  and 
12  feet  deep,  and  continuing  downstream  for  900  feet  the  same  depth,  with  a 
width  of  50  feet  Tbe  Intention  Is  to  make  the  whole  cut  of  1,500  feet  with  a 
uniform  width  of  100  feet  All  the  dredged  material  was  sand  and  was  placed 
close  ashore  in  a  bight  behind  the  south  wall  of  Hartford  dike. 

At  Two  Piers,  lower  range,  the  channel  runs  so  close  to  the  bank  that  a 
person  can  almost  step  ashore  from  a  boat  making  tbe  turn ;  it  Is  a  point  where 
close  and  quick  work  Is  required  to  round  safely.  For  the  past  several  years 
this  place  has  had  nothing  done  to  It,  and  a  sand  spit  has  been  making  from 
tbe  west  gradually  encroaching  on  the  channel,  forcing  the  vessels  farther  and 
farther  toward  the  shore.  The  twin-screw  boats  could  only  use  their  eastern- 
most wheel  when  rounding,  and  tows  of  barges  would  crowd  toward  the  east 
bank.  To  obviate  this  dlfllculty,  a  cut  400  feet  long,  12  feet  deep,  75  feet 
wide  at  tbe  northern  end  and  tapering  to  50  feet  In  width  at  the  southern  end 
was  put  in,  cutting  off  on  an  average  of  60  feet  from  the  end  of  the  spit  Since 
then  no  trouble  has  been  reported  at  that  place.  The  material  was  sand  and 
was  taken  a  mile  downstream  and  dumped  on  the  western  flats. 

Hartford  upper  bar  was  dredged  to  11  feet  deep  at  0  and  50  feet  wide  for  a 
distance  of  600  feet  Tbe  material  Is  a  fine  gravel,  which  was  dumped  in  tbe 
same  place  as  that  from  Hartford  lower  bar.  This  bar  does  not  fill  as  badly 
in  recent  years. 

Press  Bam  bar  was  not  in  as  bad  condition  as  usual,  being  much  shorter. 
Two  cuts,  each  25  feet  wide,  were  dredged  at  the  bar,  making  a  cut  of  1,200 
feet  in  length,  50  feet  wide,  and  12  feet  deep  at  0.  Dredged  material  was  a 
gravelly  sand  and  was  dumped  downstream  from  tbe  cut  In  tbe  deep  water 
under  west  bank  of  the  river. 

There  was  not  much  dredging  to  do  at  Clay  Banks,  the  upper  shoal  being 
tbe  moat  troablcsome.    A  cut  240  feet  long,  50  feet  wide,  and  11  feet  deep  was 
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put  through  the  upper  shoal,  and  a  cut  of  the  same  width  and  depth,  260  feet 
long,  through  the  lower  shoal.    The  spoil  was  deposited  oft  Miners  grove  in  a 
deep  bole  made  by  the  eddy  close  to  the  eastern  bank.    This  bar  is  Improving 
rapidly  from  year  to  year. 
Respectfully  submitted. 

Wm.  C.  Lynch,  Junior  Engineer. 
Lieut  Ck>l.  Chas.  F.  Poweix, 

Corps  of  Engineers. 


D5. 

IMPROVEMENT   OF   HARBOR   OP    REFUGE,    DUCK    ISLAND,    CON- 
NECTICUT. 

No  operations  were  conducted  from  lack  of  funds.  The  project  is 
about  40  per  cent  completed.  Owing  to  the  reduced  cross  section  of 
the  west  breakwater  as  built,  viz,  8  feet  wide  on  top,  8  feet  above  low 
water,  and  outer  slopes  of  only  about  1  on  1^,  this  breakwater  has 
suffered  largely  from  wave  attack.  Its  completion  to  full  project 
dimensions  is  desirable.  The  appropriation  of  $6,000  for  mainte- 
nance, act  of  March  3,  1905,  is  only  sufficient  for  necessary  repairs  to 
the  work  already  done. 

It  is  proposed  to  apply  the  appropriation  recommended  to  com- 
pleting the  west  brealcwater  to  project  dimensions,  estimated  to  cost 
$65,000,  and  toward  construction  of  the  middle  breakwater. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    $6, 000. 00 
July  1,  1905,  balance  unexpended 6,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 349, 540. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 122,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


AFFBOPBIATIONS. 


September  19,  1890 f25,000 

July  13.  1892 35,000 

August  18,  1894 30,000 

June  3,  1896 24,000 


June  6,  1900  (allotment) $202 

March  3,  1905 6,000 


Total 120,202 


D  6. 

IMPROVEMENT  OF  BRANFORD  HARBOR,  CONNECTICUT. 

Under  authority  in  the  emergency  river  and  harbor  act  of  1904  the 
appropriation  of  $5,000,  act  of  June  3,  1902,  for  completion  of  the 
improvement  was  applied  to  dredging  the  projected  channel  to  full 
ENO  1905  M — ^-56 
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depth  and  to  such  width  as  available  funds  permitted  in  prosecution 
of  the  project.  The  work  had  been  advertised  and  award  made  at 
the  beginning  of  the  fiscal  year,  but  as  the  contractor  failed  to  b^fin 
within  the  required  time  the  work  was  done  by  open-market  agree- 
ment at  15  cents  per  yard,  September  13  to  October  14,  1904,  and 
April  26  to  May  4,  1905.  A  total  of  35,395  yards  of  material  and 
one  large  bowlder  were  removed,  of  which  9,371  cubic  yards,  dumped 
in  unauthorized  and  objectionable  places  at  the  instigation  of  State 
agents,  were  not  paid  for. 

At  the  close  of  work  the  projected  channel  was  full  depth  and  from 
75  to  100  feet  wide  throughout  its  length  from  the  lower  to  the  upper 
docks,  and  the  project  was  about  80  per  cent  completed.  Owing  to  a  late 
filling  in  the  channel  of  the  bay  or  lower  harbor,  between  the  mouth 
of  the  river  and  the  "Mermaids,"  the  deepest  draft  which  can  be 
carried  into  the  channel  from  Long  Island  Sound  is  6  feet,  although 
the  improved  river  channel  is  8^  feet  deep. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  the  completion  of  the  approved  project  and  main- 
tenance of  the  improvement. 

Money  statement. 

July  f,  1904,  balance  unexpended $4,795.80 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  3, 1005.      3,  000. 00 


7.795.89 
June  30,  1905,  amount  expended  during  fiscal  year,  for  worics  of  Im- 
provement   .* 4,636.01 


July  1,  1905,  balance  unexpended 3, 159.88 


Amount  (estimated)  required  for  completion  of  existing  project 2,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $2, 000.  00 

For  maintenance  of  improvement 500.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


2,500.00 


APPBOPBIATIORS. 

June  13,  1902 |5,000 

Marcb  3,  1905 3,000 

Total 8, 000 
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.    OOMMEKCIAL  BTATISnCS   FOB  CALKNDAK  YEAB   1904. 
[Complied  from  reports  furnished  hj  shippers  and  receivers.] 
Receipts  and  shipments  by  icater. 


Articles. 

Qwuitity. 

Goal 

Totu. 
12,188 

Sand 

88U 
6,10( 

Lumber 

^ 

IMD 

Fortilimr 

Totsl 

a,  no 

D7. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

Obstructive  rocks  were  removed  in  October,  1904,  from  the  8-foot 
channel  in  the  Quinnipiac  River  above  Fernr  street.  With  the  avail- 
able balance  and  the  allotment  of  $9,000  m>m  the  emergency  river 
and  harbor  act  of  1904,  redredging  the  20-foot  channel  between  Long 
wharf  and  Tomlinson  bridge  and  the  12-foot  anchorage  at  9.9  cents, 
was  begun  on  December  3,  1904,  and  prosecuted  until  completion  on 
March  24,  1905,  with  the  exception  of  about  three  weeks,  when  work 
was  suspended  on  account  of  severe  weather  and  ict,.  The  yardage 
removed  was  70,352  from  the  main  channel  and  58,713  from  the  12- 
foot  anchorage.  The  main  channel  was  restored  to  full  project  depth 
and  practically  project  width,  and  the  12-foot  anchorage  oasin,  ex- 
cepting a  small  area  along  the  north  side,  was  restored  to  project 
depth.  A  receiving  basin  18  to  20  feet  deep,  100  feet  long,  and 
averaging  about  75  feet  wide  was  dredged  by  tne  city  of  New  Haven 
at  the  mouth  of  the  East  street  sewer,  which  empties  into  the  12-foot 
anchorage  and  deposit  of  whose  contents  has  heretofore  shoaled  the 
basin  and  adjacent  channel. 

It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  to  a  needed  survey  of  the  harbor  with  special  reference 
to  the  condition  of  the  improvements  and  maintenance  of  the  dredged 
channels  and  anchorages  wherever  impairment  of  project  dimensions 
is  found,  and  to  the  completion  of  the  project  as  may  be  authorized. 

Attention  is  called  to  the  commercial  need  of  greater  capacity  of 
channel  in  the  Quinnipiac  River  from  Tomlinson  Bridge  north  to  or 
near  the  Ferry  Street  Bridge.     South  of  Tomlinson  Bridge  the  im- 

{)roved  channel  is  20  feet  deep  and  400  feet  wide,  except  ror  a  short 
ength  next  to  the  bridge,  where  the  width  is  300  feet.  This  channel, 
20  feet  by  300  feet,  should  be  extended  for  accommodation  of  exist- 
ing traffic  to  very  near  the  Ferry  Street  Bridge.  The  estimated  cost 
for  it,  additional  to  that  of  its  present  authorized  improvement— 
namely,  channel  12  feet  by  200  feet^is  $62,000.  The  call  for  the 
extension  of  the  20- foot  channel  is  for  benefit  of  traffic  of  the  exten- 
sive wire  works  located  on  the  Quinnipiac  River,  next  below  Ferry 
Street  Bridge,  and  for  other  interests  in  prospect.  The  wire  worl^ 
i"eceive,  or  try  to  receive,  pig  iron  or  steel  billets  and  coal  in  deep  ves- 
.  sels.    Some  of  the  cargoes  are  transferred  to  barges  at  New  York, 
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others  come  direct  to  New  Hayen  and  are  partly  lightered  tiliere,  and 
the  vessels,  when  not  drawing  more  than  17  or  18  feet,  taken  up  to  the 
works  after  waiting  for  a  ^>od  high  tide  and  being  hauled  by  tujjs 
over  the  shoal  bottom.  It  is  stat^  that  the  wire  works  also  ship 
products  under  difficulty  in  heavy  barges  and  deep  vessela 

Money  statemeni. 

July  1,  1904,  balance  onexpended $T.  216L  08 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 1905.  9,  OOO.  OO 
Amount  allotted  from  appropriation  for  maintenaiwe  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 9,  OOa  00 

25.  21&  08 
June  30, 1906,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 15,  C37. 40 


July  1,  1905,  balance  unexpended 9,  STS.  63 

July  1,  1905,  outstanding  liabilities 71.65 


July  1,  1905,  balance  available 48,006.98 

Amount  (estimated)  required  for  completion  of  existing  project. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement : ^62, 000. 00 

For  maintenance  of  improvement 9,000.00 


I  Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
{    June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


57,5pa00 


71.000.00 


APPBOPRIATIONS. 


August  30,  1862 $6,000.00 

July  11,  1870 15,000.00 

March  3,  1871 40,000,00 

June  10,  1872 35.000.00 

March  3,  1873 26,000.00 

March  3,  1875 10,000.00 

June  18,  1878 25,000.00 

March  3,  1879 15,000.00 

June  14,  1880 15,000.00 

March  3,  1881 15,000.00 

August  2,  1882 30,000.00 

July  5,  1884 10,000.00 

August  5,  1886 20,000.00 

August  11,  1888 15,000.00 


September  19,  1890 $15,000.00 

July  13,  1802 15,000.00 

August  18,  1894 10,00a00 

June  3,  1806 10,000.00 

March  3,  1890 60,000.00 

June  6,  1900 ._  50,000.00 

March  3,  1901 50,000.00 

June  28,  1902 67,000.00 

March  3,  1903 63,073.90 

April  28,  1904  ( allotted )  —  9, 000. 00 

March  3,  1906 9.000.00 

Total 624, 073. 90 


CONTRACT  IN  FOBCE. 

Name  of  contractor :  Henry  Du  Bols'  Sons  Company. 

Dredging:  Yardage,  approximate,  100,000. 

Date  of  contract :  November  10,  1904. 

Date  of  approval :  December  2,  1904. 

Date  of  beginning  work :  December  3,  1904. 

Date  of  expiration :  March  24,  1905. 

Hate :  9.9  cents  per  cubic  yard. 
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OOlf  UEBCIAI.  STATISTICS  FOB  CAUSNDAB  YKAB  1904. 

[Compiled  from  reports  furnished  by  shippers  and  recelTers.] 

Receipts  and  ghipments. 


Qninnlplac  Biver. 

Mill  Biver. 

Articles. 

Uainhai^ 
bor. 

Below 
Perry 
street. 

Above 
Perry 
street. 

Below 
Chapel 
slreet. 

East 
Branch. 

West 
Branch. 

Total. 

COAl.- 

Tm*. 

10,480 
1,000 

Torn. 
&7,88D 

Ton*. 
»,T96 

IVm«. 
"IsiMO' 

TOH*. 

Tont. 
148,462 
4,878 

Tom. 
1,080,060 

68,120 

Steel  Ullets.  pig  and  acnp 

17,845 

4,016 

aB,880 

1,000 

Steel  rods  and  wire ... 

4,600 

22,  »B 
7,807 

4,600 

OystaTS,8Bed  oysters,  and 

IHO 
MS 

16,000 
12,820 

88,877 

Oyster  stMUs 

21.470 

OpiiMnit .             , , 

8,614 

2476 

880 

8,614 

Ftantfir 

8,000 
8,000 

6,478 

Sand 

11,718 
100 
118 

8.OT 
104 
8tS 

8,278 

880 

1»,<80 

Cl»y 

284 

tHxiflntfme  and  cnt  stone 

8,611 
8^826 
2,878 

4,804 

17,606 

8,878 

Powder 

W 

888 

Betorts,  fire  and  common 
turick- 

2,189 

8,186 

0*^*i**ral  niAnrhandise 

8,786 

8U,4SS 

116 

^796 

Steamboat  freUlit 

212,406 

1ii>n<.ii.»>nn^  - 

2,804 

8,706 

1,876 

7;600 

Total 

1,094,815 

125,618 

74,727 

18,600 

80,486 

172,874 

1,6U,4>7 

Number  of  passengers,  81,148. 

[Fnmlshed  by  collector  of  customs  at  New  Haven,  Conn.} 
Foreign : 

Value  of  Imports $321,749.09 

Revenue  receipts,  duties  on  Imports 107,001. 10 


Foreign  vessels: 

Entered 

Cleared 


61 
13 


Total - 


64 


Domestic  vessels : 

Entered 

Gleared 


741 
757 


Total- 


1,498 


D  8. 
CONSTBUCnON  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

On  account  of  insufficient  funds,  no  work  of  improvement  was  con- 
ducted. A  light  was  maintained  on  the  unfinished  end  of  the  west 
breakwater. 

The  completion  of  the  west  breakwater  is  of  great  importance  to 
the  harbor  of  refuge  expected  to  be  provided  by  the  approved  project. 
The  harbor  is  still  vaost  exposed  to  heavy  southwest  storm.s.  The 
west  breakwater  is  laid  in  a  northwesterly  direction,  and  is  designed 
to  afford  shelter  from  southwest  storms  and  at  the  deeper  anchorage 
of  tbe  harbor,  which  has  excellent  holding  bottom. 
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The  approved  project  is  about  two-thirds  completed.  The  full 
extension  of  the  west  breakwater  will  secure  the  larger  portion  of 
the  benefit  expected  from  completion  of  the  whole  improvement. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  maintenance  and  to  completion  of  the  west  break- 
water. 

Money  statement. 

$1, 819. 84 


July  1,  1904,  balance  unexpended 

June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement   


741.08 


July  1,  1905,  balance  unexpended  ... 
July  1,  1906,  outstanding  liabilities . 

July  1, 1905,  balance  available 


1,078.76 
25.84 


1,052.92 


Amount  (estimated)  required  for  completion  of  existing  project 1,272, 134.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  In  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement ---^SOO,  000. 00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  18W. 


310,000.00 


AFPBOFRIATIONS. 


March  3,  1879 $30,000 

June  14,  1880 30,000 

March  3,  1881 * 60,000 

August  2,  1882 00,000 

July  5,  1884 40,000 

August  5,  1886 75, 000 

August  11,  1888 75,000 


September  19,  1800 $120, 000 

July  13,  1802 120,000 

August  18,  1804 125,  000 

June  3,  1896 100,000 

June  13,  1902 44,000 


Total 879,000 


OOMMEBCIAL  STATISTICS  FOB  CALENDAB  YEAB  1904^ 


[Famished  by  keeper  of  Southwest  Ledge  light.] 
VesseU  obterved  pataing  Ifew  Haven  breakwaters  duHng  the  year. 


Kind  of  vessel. 


First 
qnarter. 


Second 
qnarter. 


Tliird 
quarter. 


Fonrth 
qnarter. 


Total. 


United  States  naval  veeeels 

United  States  revenne  cntters 

Light-lionse  tenders 

United  States  Qnartermaster's  Department  ves- 
sels  

Steamers 

Ships 


1» 


i,«ie 


Bark 
Schooners  . 

Sloops 

Barges 

Steamer  yachts  . 
Schooner  yarhts. 

Sloop  yachts 

Unlmown 


Total. 


1 

l,Ott 

96 

2,S16 

1 


A26 


(I.  IDS 


8,878 


1 
1 

8,620 
53B 

8,912 
2(S 
189 
440 
094 


4,1(0 
1 

4 
4 


3.967 
1,2311 

980 
1,182 

760 


8 

8 

24 

2 
8,988 


2 

4 

8,190 

474 

8,806 

fiB 

87 

5S 


12,fi(»  .      16,flnB  I      12,8n7 


44 

7 
98 

8 

18,988 

7 

10 

10,440 

1,MT 

14,200 

1,4«» 

1,216 

i.en 

2,061 


47,777 
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Above  Inclades  all  vessels  sighted  from  Southwest  Ledge  light-house,  both 
entering  the  harbor  or  passing  through  the  Sound,  but  does  not  Include  a  con- 
siderable nninber  passing  during  dark  nights  or  thick  weather. 


IMPROVEMENT  OF  WEST  RIVER,  CONNECTICUT. 

• 

Project  for  the  expenditure  of  the  appropriation  for  completion 
of  this  work,  made  in  the  river  and  harbor  act  of  March  3, 1905,  and 
contract  specifications  for  executing  the  work  were  prepared.  Pro- 
posals are  to  be  opened  August  26,  1905. 

It  is  proposed  to  apply  the  available  balance  and  the  appropria- 
tion recommended  in  completing  the  improvement  and  maintaming 
it  for  two  years. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $38, 500. 00 
July  1,  1906,  balance  unexpended 38, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPRIATIONS. 

March  3,  1905 $38,500 


COMMEBCIAI.  STATISTICS   FOB   CALENDAB  Y£AB   1904. 

[Complied  from  reports  fumlsbed  bjr  shippers  and  receivers.] 
Receipts  and  ghipments. 


Artldee. 

Oyster 
Rrfnt. 

Below 

Kimberly 

Avenue 

Brid8». 

Above 

Kimberly 

Avenae 

Bridge. 

Total. 

Oo«l -• 

Ton*. 
6,000 

Tont. 
8B,GO0 

1,780 

Tont. 

«s 

2,266 

4,687 

260 

80O 

68 

810 

8,100 

Tom. 
43,911 

2^298 

Sand 

2,286 

Olay 

4,697 

Stone 

280 

Brick 

200 

Cement 

68 

810 

FertlUzer ! 

8,160 

40 
80,086 
86,048 

40 

Oysters 

89,096 

Oyster  shells 

26,048 

MnrAl^noons 

& 

Totol 

TO,  186 

88,  oa 

.y  18,980 

122,866 
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D   lO. 
IMPROVEMENT  OF  HARBOR  AT  MILFORD,  CONNECTICUT. 

Under  authority  in  the  emergency  river  and  harbor  act  of  1904,  the 
appropriation  of  $15,000,  act  of  June  13,  1902,  for  completion  of  the 
improvement,  was  applied  to  dredging  the  more  important  portions 
of  the  channels  and  basin  in  prosecution  of  the  project.  Work  was 
begun  October  24, 1904,  at  the  rate  of  16  cents  for  the  10-foot  channel 
dredging  and  14  cents  for  the  6-foot,  and  completed  April  15,  1905. 
A  total  of  47,703  yards  at  16  cents  and  40,692  yards  at  14  cents  were 
removed.  The  10-foot  channel  was  completed  to  full  project  dimen- 
sions; the  6-foot  chaqnel  to  full  project  dimensions  upstream  to  a 
point  100  feet  above  the  town  dock,  and  a  portion  ox  the  10-foot 
anchorage,  about  2  acres  in  area,  adjoining  the  main  channel  was 
dredged.  Work  under  the  appFopriation  of  March  3,  1905,  was 
t)egun  June  12  and  is  in  progress;  the  work  is  being  applied  to  the 
development  of  the  anchorage  basin.  Under  this  contract,  8,177 
cubic  yards  and  three  large  bowlders,  aggregating  4.489  yards,  were 
i-emoved  up  to  the  close  or  the  fiscal  year.  At  the  close  of  the  fiscal 
year  ledge  rock  was  encountered  in  such  quantities  and  at  -such 
depths,  varying  from  0.5  to  10  feet  below  low  water,  that  it  will  be 
impracticable  to  complete  the  basin  on  the  lines  originally  laid  out 
within  the  estimate,  but  it  is  thought  that  an  useful  basin  equivalent 
in  area  to  the  undredged  portion  of  the  originally  located  basin  can 
be  obtained  on  the  opposite  side  of  the  channel  within  the  estimate. 
The  funds  on  hand  will  besufficient  to  complete  the  essential  part  of 
the  project. 

It  is  proposed  to  apply  the  appropriation  recommended  in  main- 
taining the  improvement  for  two  years. 

Money  statement. 

July  1,  1904,  balance  unexpended $14,720.27 

Amonnt  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.     10, 000. 00 


24,720.27 
June  30,  1905,  amount  expended  during  fiscal  year,  (or  works  of 
Improvement 14, 853. 14 


July  1,  190.5,  balance  unexpended 9,867. 13 

July  1,  1905,  outstanding  liabilities 1,302.45 


July  1,  1905,  balance  available 8,664.68 


July  1,  1905,  amount  covered  by  uncompleted  contracts 6,461.67 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June .%, 
1907,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 l.OOaOO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


June  10,  1872 $1, 500 

June  23,  1874 5,000 

March  3,  187.5 l.%000 

June  18,  1878 10,000 

June  14,  1880 5,000 

March  3.  1881 100 

August  2,  1882 5. 000 


August  11,  1888 f6.000 

September  19,  1800 2, 500 

June  13.  1902 15,000 

March  3,  1905 10,000 


Total 72, 100 
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CONTRACTS   IN   FOBCE. 

Name  of  coBtractor :  John  P.  Randerson. 
Dredging:  Yardage,  approximate,  78,000. 
Date  of  contract :  October  10,  1904. 
Date  of  aivroval :  October  28,  1904. 
Date  of  beginning  work  :  October  24,  1904. 
Date  of  expiration  :  April  15,  1905. 

Rates :  For  tbe  10-foot  cbannel,  16  cents,  and  for  the  6-foot  channel,  14  cents 
per  cubic  yard. 

Names  of  contractors :  John  &  Joseph  McSpirit 

Dredging:  Yardage,  approximate,  55,000. 

Date  of  contract :  June  1, 1905. 

Date  of  approval :  June  20,  1905. 

Date  of  beginning  worlc :  June  12,  1905. 

Date  of  expiration :  Octotier  2,  1905. 

Rate :  13.8  cents  per  cubic  yard. 


D  II. 
IMPROVEMENT  OP  HOUSATONIC  RIVER,  CONNECTICUT. 

At  the  close  of  the  fiscal  year  a  contract  was  in  force  for  redredging 
in  the  lower  part  of  the  river.  This  work  was  begun  July  27  and 
completed  November  23,  1904:;  a  total  of  14,010  yards  was  removed 
and  channels  of  project  dimensions  obtained.  The  western  half  of 
the  outer  bar  channel  was  dredged  from  1  to  3  feet  more  than  project 
depth  to  provide  for  subsequent  filling. 

Followmg  are  details  of  the  work  done : 

Onterter 

Nells  Ulandtsr 

MOltiAr 

Mkry  Anns  tar 

Totaa 

*  One  log. 

During  the  past  winter  shoaling  occurred  at  Mary  Anns  bar,  and 
this  channel  was  redredged  by  the  open-market  agreement  May  11  to 
20, 1905 ;  3,326  yards  were  removed  at  30  cents  per  vard,  and  a  chan- 
nel made  of  project  depth  and  from  50  to  75  feet  wi^e.  A  permanent 
shore  range  was  established  to  aid  in  navigating  this  bar  channel. 

The  breakwater  was  repaired  by  open-market  purchase  where  dam- 
aged by  the  ice  and  storms  of  the  past  two  winters,  and  several  large 
gaps  in  the  inner  arm,  where  settlement  had  taken  place,  were  restored 
lo  project  dimensions.  A  total  of  1,496.26  tons  of  new  stone,  at 
$1.50  per  ton,  and  1,692.41  tons,  at  $1.80  per  ton,  were  delivered  and 
placed,  of  which  2,088.22  tons  were  applied  to  the  inner  arm  and 
1,100.45  tons  to  the  outer  arm;  161.29  tons  of  old  stone  which  had 
fallen  out  of  place  on  the  outer  portion  of  the  breakwater  were  picked 
up  and  replaced  at  50  cents  per  ton.  The  outer  portion  of  this  oreak- 
water  has  not  been  built  to  project  dimensions;  the  height  at  present 
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for  the  most  part  is  only  about  4  feet  above  high  water  and  the  top 
width  only  about  6  feet  less  than  one-half  the  projected  width ;  the 
side  slopes  are  steeper  than  called  for  by  project.  Owing  to  this  re- 
duced cross  section,  the  breakwatar  is  annually  much  damaged  by 
wave  attack.  The  approved  project  is  about  80  per  cent  completed. 
It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  in  redredging  at  the  bar  channels  where  needed,  and  in 
completing  the  breakwater. 

Money  statement. 

July  1,  1904,  balance  unexpended $9,882.39 

November  8,  1904,  sales  of  condemned  property .35 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-  10, 000. 00 
Amount  allotted  from  appropriation  for  maintenauee  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 3,950.00 


23.832.74 
June  30,  1905,  amount  exitended  during^  fiscal  year,  for  maintenance 
of  improvement-,-^ 11, 742. 90 


July  1,  1905,  balance  unexpended 12,089.84 

July  1,  1905,  outstanding  liabilities •. 73.61 


July  1,  1905,  balance  available 12,016.23 

Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  80, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $37,000.00 

For  maintenance  of  Improvement 10,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


47,000.00 


APPEOPBIATION. 


March  3,  1871 $15,000 

June  10,  1872 15,000 

March  3,  1873 10,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

June  18,  1878 5,000 

June  14,  1880 2.000 

March  3,  1881 2,000 

August  2,  1882 2,000 

July  5,  1884 2,500 

August  6,  1880 5,000 


August  11,  1888 $35,000 

September  19,  1800 35,000 

July  13,  1892 20,000 

August  18,  1894 25,000 

June  3,  1896 25,000 

March  3,  1899 16,000 

June  13,  1902 10,000 

April  28,  1904  (allotted) 3,950 

March  3,  1905 10,000 

Total 252,450 


CONTBACT   IN   FOBCE. 

Name  of  contractor :  The  T.  A.  Scott  Ck>mpany. 
Dredging:  Yardage,  approximate,  31,250. 
Date  of  contract  (emergency) :  June  14,  1904. 
Date  of  beginning  work,  July  27,  1904. 
Date  of  expiration :  November  23, 1904. 
Rates :  18,  20,  and  25  cents  per  cubic  yard. 
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OOMMEBCIAL  STATISTICS  FOB  CALENDAJt  TEAB  190i. 

[Complied  by  reports  furnished  b;  shippers  and  receivers.] 

Receipts  and  shipments. 


Artkfles. 


Qnaii- 

aty. 


At  Stratford,  Conn. 

Goal 

Oysters 

Oyster  shells 

Total 

At  Derby  and  Shelton,  Conn. 

Coal 

Pipe 

Pig  iron 

Sand - 

Emery  stone  and  cement 

Cord  woodand  timber 

Total :. 

Total  for  tbe  river 


Tons. 
8,«00 
2,6M 
1,8W 


8,0U 


M,aa) 
2,iae 

488 

1,885 

UB 

187 


49,008 


tn.om 


D  la. 

IMPROVEMENT  OP  BRIDGEPORT  HARBOR,  CONNECTICUT. 

Dredging  under  continuing  contract  in  force  at  the  beginning  of 
the  fiscal  year  was  in  progress  from  July  11  to  December  16, 1904,  and 
from  June  2,  1905,  to  the  close  of  the  year,  with  the  exception  of  two 
periods  of  about  two  weeks  each.  The  work  was  applied  to  widening 
the  Pequonnock  River  channel  between  the  new  railroad  bridge  and 
the  highway  bridge  just  above  and  to  the  extension  of  the  Yellow 
Mill  channel  upstream  above  the  Stratford  Avenue  Bridge.  A  total 
of  58,516  yards  was  removed  under  this  contract,  of  which  6,206 
yards  were  removed  from  the  Pequonnock  River  channel  and  the 
remainder  from  the  Yellow  Mill  channel.  The  Pequonnock  channel 
was  dredged  from  the  opening  in  the  new  railroad  bridge  upstream 
to  the  western  opening  in  the  highway  bridge.  The  Yellow  Mill 
channel  was  extended  upstream  with  full  width  and  depth  to  a  point 
about  750  feet  above  the  highway  bridge  and  with  width  of  from  33 
to  67  feet  for  about  250  feet  farther.  All  dredging  this  year  under 
the  continuing  contract  was  at  2^  cents  per  yard,  me  time  limit  for 
earning  the  second  appropriation  for  the  iniprovement  at  the  base 
rate  of  5  cents  per  cubic  yard  having  expired  July  28, 1901. 

In  addition  to  the  continuing  contract  work  a  small  amount  of 
necessary  widening  in  the  Pequonnock  River  channel  between  the 
new  railroad  bridge  and  the  highway  bridge  was  done  under  open- 
market  agreement  at  18  cents  per  yard,  this  work  being  outside  the 
limits  of  the  contract  and  the  contractor  declining  to  estimate  on  it. 
The  total  yardage  removed  under  this  agreement  was  5,850.  The 
approved  project  is  about  70  per  cent  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  recommended 
appropriation  to  completion  of  the  main  and  Yellow  Mill  channels 
and  to  the  remainder  of  project  and  in  maintaining  the  improvement 
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Money  statement. 

July  1,  1904,  balance  unexpended 176,926.57 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 


86, 926. 67 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
laqtroTement 0, 189.  '24 


July  1,  1905,  balance  unexpended 80,  737.33 

July  1,  1905,  outstanding  liabilities 5,65440 


July  1,  1905,  balance  available 75,062.93 


July  1,  1906,  amount  covered  by  uncompleted  contracts 65, 082.  93 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 10.00a00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


July  4,  1836 110,000 

July  4,  1836" 10,000 

July  7,  1838" 11,550 

August  30,  1852 10,000 

March  3,  1871 20,000 

June  20,  1872 40,000 

March  3,  1873 30,000 

June  23,  1874 20,000 

March  3,  1875 15, 000 

August  14,  1876 10,000 

June  18,  1878 10,000 

March  3,  1879 10,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2.  1882 10,000 

August  2,  1882  0 350 

July  5,  1884 5,000 

July  5,  1884« 20,000 


August  5,  1886 $30, 000 

August  5,  1886  « 5,000 

August  11,  1888 10,000 

August  11,  18880 10,000 

September  19,  1890 20, 000 

September  19,  1890  o 5,000 

July  13,  1892 20,000 

July  13,  1892  o 5,000 

August  18.  1894 _-  10,000 

August  18,  1894  (allotted)o._  3,500 

August  18,  1894  o 2,500 

June  3,  1896 28,000 

March  3,  1899 60,000 

June  6,  1900 50,000 

March  3,  1901 50,000 

March  3,  1905 10, 000 

Total 560.000 


OORTRACT  IN  lOBCK. 

Name  of  contractor :  Hughes  Bros.  &  Bangs. 

Dredging,  about  2,226,500  cubic  yards ;  and  placing  riprap,  about  20,000  tons. 
Date  of  contract :  July  31,  1899. 
Date  of  approval :  August  25,  1899. 
Date  of  beginning  work  :  July  9,  1000. 
Date  of  expiration :  Indefinite. 

Rates:  For  dredging,  base  rate  5  cents  per  cubic  yard;  for  riprap  stone  in 
place,  $2  per  ton. 

o  For  Black  Rock  Harbor,  Connecticut 
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COMMEBCIAI.   STATISTICS   FOB   CALENDAB  YEAB   1904. 

[Complied  from  reports  furnished  by  shippers  and  receivers.] 

Receipts  and  shipments. 


Articles. 


Qnsn- 

aty. 


Articles. 


Qua) 
titj 


ty. 


Oo<a 

Lumber 

boa 

Steel  biUets 

Cast-iron  pipe  and  pipe  flttings. . 

Sand 

Oysters 

Oyster  shells 

Clay 

Brick 

Cement 

Bnilding,  flag,  and  broken  stone . 
Petrolenm  products 


Ton». 

53».I98 

87,342 

6!<.(t« 

2,5U0 

4,«9 

2:^.413 

17,571 

12,134 

I.HIO 

4. .^06 

2,440 

5,ti09 

6,. 501 


Acid 

Ptnmbago 

Snlpliur 

Gunpowder 

Ojpper -. 

Fireprooflng 

Fertilizer 

Miscellane*>us _ 

Geueml    merchandise   via  regular 
steamboats 


Total  (of  which  70,472  tons  were 
shipments) 


Totu. 
8,iG0 
400 
1,196 

2,800 
HU 
575 

8,878 

S8,W8 


864,800 


Passengers,  120,398. 

Increase  of  about  8  per  cent  In  tonnage  over  amount  of  previous  year,  prin- 
cipally In  iron  and  luiul>er. 

[Furnished  by  collector  of  customs.] 
Foreign : 

Value  of  imports ^87,367.60 

Duties  on  imports 145,  (583. 97 

Foreign  vessels : 

Entered    61 

Cleared    44 


Total 


105 


D  13. 


IMPROVEMENT   OP    SAUGATUCK    RIVER    AND   WESTPORT    HARBOR, 

CONNE(3TICUT. 

No  improvement  operations  were  conducted  during  the  year,  from 
lack  of  funds.  The  approved  project  is  about  60  per  cent  completed. 
Completion  of  the  project  requires  further  removal  of  bowlders  and 
dredging  to  project  dimensions  at  the  channel  opposite  Westport. 

Money  statement, 

July  1,  1904,  balance  unexpended $96.92 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 


July  1,  1906,  balance  unexpended. 


lase 

7a  56 


Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 


Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 5,000.00 

Submitted  in  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1807. 

AFPBOPRIATIONS. 


May  20,  1826 $400 

March  2,  1827 1. 500 

April  30,  1830 28 

July  4,  1834 1,000 

July  4,  1836 3,000 

May  3,  1837 .3,  734 

July  7,  1838 4,782 


March  2,  1867 ^ $2, 500 

July  11,  1870 2,500 

July  13,  1892 7,000 

August  17,  1894 3,000 

June  3,  1896 3,000 


Total 32,444 
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COUMKBCIAl,  BTATI8TI0S  lOB  CALEMDAB  YXAB  1904. 
[Compiled  from  reports  furnished  by  sblppers  and  recelrera.] 
Beceipts  and  shipments. 


Articles. 


Quan- 
tity. 


Articles. 


Coal 

Band 

Lnmber 

Cement 

Oranlte 

Flagstone 

Bay  and  grain.. 

Fertilizer 

Via  Soley  A  Paisell's  Line  to  and  from 
New  York: 
Beceipts— 

Qeneral  freight 


Tom. 

12,270 

8,440 

1,280 

100 

1,S05 

150 

SCO 

100 


2,280 


Via  Sole;  &  Parsell's  Line  to  and  from 
New  York— Continued. 
Beceipts— Continned. 

Feed 

Cement 

Flour 

BhipmeniB— 

Farmprodace 

Embauning  fluid 

Mannfactnred  leather  goods. . . 

Total 


Tons, 


800 

446 

flO 

2,  en 

189 
87 


25,4ia 


The  receipts  include  6,155  tons  of  material  for  construction  of  the  new  rail- 
road bridge  at  Saugatuctc.  Omitting  this  amount,  the  tonnage  increase  over 
tonnage  of  1903  is  18  per  cent 


D  14. 

IMPROVEMENT  OF  HARBORS  AT  NORWALK,  FIV&MILE  RIVER,  STAM- 
FORD, SOUTHPORT,  AND  GREENWICH,  CONNECTICUT. 

(a)  nobwalk  harbor. 

Under  the  allotment  of  $7,000  from  the  emergency  river  and  harbor 
act  of  1904,  contract  dredging  for  maintenance  was  begun  November 
18,  1904,  and  completed  January  17,  1906;  35,234  cubic  yards  of 
material,  at  17^  cents,  and  4.644  yards  of  rock,  at  $10,  were  removed ; 
the  channel  between  South  Norwalk  and  the  lower  dock  at  Norwaik 
was  restored  to  former  dimensions.  The  project  is  about  85  per 
cent  completed.  Completion  requires  widening  to  150  feet  the  present 
60-foot  cnannel  between  the  railroad  bridge  and  the  highway  bridge 
at  South  Norwalk  and  a  small  widening  immediately  below  the 
latter-named  bridge. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  in  completing  the  project  and  maintaining  the  chan- 
nels. Estimate  is  made  of  $2,000  for  the  completion  ana  $5,000  for 
maintenance. 

Money  statement. 

July  1,  1904,  balance  unexpended $369.  32 

August  1,  1904,  amount  allotted  from  emergency  act  of  April  '2a, 

1904 1 7, 000. 00 

Amount  appropriated  by  act  of  March  3,  1905 4, 000. 00 

11,369.32 
June  SO,  1905,  amount  exjjended  during  fiscal  year 7,369.32 

July  1,  1905,  balance  unexpended 4,000.00 

July  1,  1905,  outstanding  liabilities 11.  «2 

July  1, 1905,  balance  available 8, 988.  .38 
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(b)  five-mile  biveb. 

No  work  of  improvement  was  conducted  during  the  year  from 
lack  of  funds.  The  project  is  about  65  per  cent  done.  Completion 
requires  the  widening  to  100  feet  of  the  upper  1,500  feet  of  dredged 
channel  and  extending  it  about  1,300  feet  upstream. 

It  is  proposed  to  apply  the  available  balance  in  widening  to  100 
feet  the  dredged  channel  where  now  less  than  project  width  and 
maintaining  me  dredged  channel.  Estimate  is  made  of  $600  for 
maintenance. 

Money  statement. 

Amonnt  appropriated  by  act  of  March  3,  1905 |6, 000 

July  1,  1905,  balance  unexpended 6,000 


(c)   STAMFORD  HARBOR. 

No  work  of  improvement  was  conducted  during  the  year  from 
lack  of  sufficient  funds.  It  is  proposed  to  apply  the  available  bal- 
ance to  maintaining  dredged  channels  and  extending  channels  of 
project  depth  and  about  60  feet  wide  along  the  sides  of  the  projected 
fuming  basin  at  the  head  of  the  west  branch.  The  project  is  about 
half  done.  Completion  requires  widening  to  100  reet  portions  of 
the  channel  in  the  east  branch  now  about  65  feet  wide  and  dredging 
the  turning  basin  at  the  head  of  the  west  branch.  Estimate  is  made 
of  $57,000  for  completion  oi  project,  including  $3,000  for  mainte- 
nance of  channels  already  dredged. 

Money  statement. 

July  1,  1904,  balance  unexpended $540.31 

Amount  appropriated  by  act  of  March  3,  1905 18,  000. 00 

18, 540. 34 
June  30,  1905,  amount  expended  during  fiscal  year 353. 71 

July  1,  1905,  balance  unexpended 18,186.63 

July  1,  1905,  outstanding  liabilities 4a  00 

July  1, 1905,  balance  available 18, 138. 63 

(d)  southpobt  habbob. 

Under  an  open-market  agreement  the  breakwater  was  repaired  in 
Jul^,  1904,  where  damaged  by  storms,  at  cost  of  $175.  Other  work 
of  improvement  was  not  conducted  during  the  fiscal  year  from  lack 
of  sufficient  funds.  The  project  is  about  40  per  cent  completed.  It 
is  proposed  to  apply  the  balance  now  available  to  maintenance  of 
the  main  channel  already  dredged;  extending  same  with  width  of 
about  75  feet  upstream  to  the  junction  of  the  branches,  including 
removal  of  two  points  of  obstructive  ledge  rock;  to  dredging  east 
branch  channel  and  as  much  of  west  branch  channel  as  available 
funds  will  permit.  Estimate  is  made  of  $3,000  for  completion  of 
the  improvement  by  widening  the  channel  of  7?  feet  width  and 
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extending  the  west  branch  channel,  and  of  $600  for  maintenance  of 
the  breakwater. 

Money  Htatement. 

July  1,  1904,  balance  unexpended 9650l31 

Amount  appropriated  by  act  of  March  3, 1905 9,000i00 

9.650.31 
June  30, 1906,  amonnt  expended  during  fiscal  year 339.47 

July  1,  1905,  balance  unexpended 9,310l81 

July  I,  1905,  outstanding  liabilities 52. 8D 

July  1, 1905,  balance  available 9,25aM 


(e)  gbeenwich  hakbob. 

Under  an  allotment  of  $2,100  from  the  emergency  rirer  and  harbor 
act  of  1904,  dredging  for  maintenance  was  b^un  September  8  and 
completed  October  10,  1904.  Eleven  thousand  cubic  yards  were  re- 
moved, at  16  cents  peryard,  and  the  dredged  channel  was  restored  to 
project  dimensions.  The  project  is  about  75  per  cent  done.  Comple- 
tion requires  widening  to  full  width  portion  of  the  9-foot  channel 
1,000  feet  long  and  now  45  feet  wide,  increasing  width  of  6-foot  dian- 
nel  from  80  to  90  feet  and  completion  of  turning  basin  at  the  head. 
It  is  proposed  to  apply  the  balance  now  availabfe  to  completing  the 
project  and  maintaming  the  channels  already  dredged.  Estimate  is 
made  of  $2,000  for  maintenance  of  project. 

Money  statement. 

July  1, 1904,  balance  unexpended $19.47 

August  1,  1904,  amount  allotted  from  emergency  act  of  April  28, 

1904 2,  loaoo 

Amount  appropriated  by  act  of  Marcb  3, 1905 7,  OOa  00 

9.  lift  47 
June  30,  1905,  amount  expended  daring  fiscal  year 2, 119.47 

July  1,  1905,  balance  unexpended T/XXXOO 

Money  statement  {consolidated). 

July  1,  1904,  balance  unexpended $1,579.44 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  44,  OOO  00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28, 1904 9.  IOOlOO 

54. 67ft  44 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 10, 181.97 

July  1,  1905,  balance  unexpended 44,497.47 

July  1,  1905,  outstanding  liabilities 112.42 

July  1,  1905,  balance  available 44, 385. 06 

Amonnt  (estimated)  required  for  completion  of  existing  project 93. 700.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $59,000.00 

For  maintenance  of  improvement 11>  200. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1^9. 


70, 200. 00 


APPBOPBTATIONB. 


Norwalk  Harbor. 


June  10,  1872 $10, 000.  00 

March  3,  187.3 10, 000.  00 

June  23,  1874 10, 000. 00 

March  3,  1875 7,000.00 

June  18,  1878 6, 000.  00 

March  3.  1879 10. 000. 00 

June  14,  1880 5.000.00 

March  .3,  1881 5,  000.  00 

August  2.  1882 5,  000.  00 

July  5,  1884 5, 000.  00 

August  5,  1886 3, 000.  00 


August  11,  1888 $3, 000. 00 

September  19,  1890 4,000.00 

August  18,  1894 16, 000. 00 

June  3,  1896 10,000.00 

March  3,  1899 2,000.00 

June  13.  1902  (allotted)  —  ol3,a3,S.OO 

April  28,  1904  (allotted)—  7,000.00 

March  3.  1905 <»4,000.00 


Total 134, 83.3. 00 


Five-mile  River. 


August  11,  1888 $5,000.00 

September  10,  1800 5. 000. 00 

July  13,  1892 6,000.00 

August  18,  1894 2, 500. 00 

June  3,  1896 2,500.00 


March  3,  1899 $2,500.00 

June  13,  1902  (allotted) «4,500.00 

March  3,  1905 «6, 000. 00 


Total 33,000.00 


Btamford  Barhor. 


August  5.  1886 $10,000.00 

August  11.  1888 5,000.00 

September  19,  1890 5,000.00 

July  13,  1892 1.5,000.00 

August  18,  1894 10,000.00 

June  3,  181H5 10,000.00 


March  3,  1899 $6,000.00 

June  13,  1002  (allotted)— «  10, 111.00 
March  3,  1905 "18,000.00 


Total— -    89,  111.  00 


^Southport  Hartor, 


March  2.  1829- $6, 097.  00 

July  3,  1&32 —  4, 490.  23 

July  4.  18.30 1,  .500. 00 

March  3,  ia37 1.000.00 

July  11.  1870  (allotted) 500.00 

March  3,  1875 5,000.00 

August  14,  1870- —  5,000.00 


June  14.  1880 $2,500.00 

March  3.  1881— 2.  500. 00 

August  2,  1882 3,000.00 

June  1.3,  1902  (allotted)— « 8. 889.  00 
March  3,  1905 «» 9, 000. 00 


Total 49,476.23 


June  3,  1896 $6,000.00 

June  13,  1902   (allotte<l)  _,.««,  667.  00 
April  28,  1904   (allotted)—    2.100.00 


Oreemoich  Harbor. 

March  3,  1905— a$7, 000.00 


Total 21,767.00 


o  From  appropriations  of  $44,000  each  for  Norwalk,  Fivemlle  River,  Stamford, 
Southport,  and  Greenwich  harbors. 

ENO  1905  u 57 
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COMMEBCIAL  STATISTICS  FOB  CALENDAB  YEAB  1904. 

[Complied  from  reports  fumlsbed  by  shippers  and  receivers.] 
Receipts  and  shipments. 

NORWALK  HARBOR. 


Articles. 


South 
Nor- 
waUc. 


Nor- 
walk. 


East 
Kor- 
walk. 


TofaO. 


Coal 

Lumber  and  timber  (4,474,7(12  feet  lumber  and  80,740  bun- 


dles of  laths) 

ouuns. 


Oysters  and 
Oyster  shells 
Brick 


Sand  and  clay.. 
Stone,  crushed. 

Iron 

Cement. 


Qround  wood  pulp. 
Steamboat  freight . 
Miscellaneous 


Total. 


TOTU. 

38,789 

3,378 
20,066 
6,«W 
1,000 
6,375 
2,077 
8,625 
500 


61,000 
85 


181,406 


7bn«. 
21,863 

8,648 


MO 
1,265 


8,000  I 
28,000  I 


Tbnj. 
7,300 


1,144 


50,780         8,444 


Totu. 
66,  MS 

7,021 
21,200 
6,680 
1,000 
7,864 
8,312 
8,626 

an 

8,000 

80,000 

85 


199,500 


Passengers,  22,740. 

All  Norwalk  freight  passes  through  the  main  channel  past  South  Norwalk. 
South  Norwalk  freight,  as  given,  includes  only  that  received  at  or  shipped 
from  South  Norwalk.  The  traffic  shows  a  decrease  of  about  10  per  cent  from 
tonnage  of  previous  year. 

FIVE-MILE  RIVER. 


Articles. 


Oysters 

Oyster  shells. 
Clams 

Total... 


Quan- 
tity. 


Tont. 
4,686 
8,497 
148 


8,276 


Decrease  of  about  37  per  cent  from  amount  of  previous  year. 

STAMFORD  HARBOR. 


Artidee. 


Satt  Branch. 

Coal 

Lumber 

Crushed  stone 

Sand  and  clay 

Cement 

Cord  wood 

Iron  and  other  metals 

Pipe - 

Lincrusta  Walton,  manufactured 

General  steamboat  freight 

Miscellaneous 

Total 


Quan- 
tity. 


Tbn*. 

68,664 

U,90e 

2,100 

1,666 

235 

190 

913 

577 

585 

150,000 

11,996 


233,831 


Articles. 


West  Branch. 

Coal 

Sand 

Brick 

Bluestone 

Various  earths,  ores,  etc.,for  grinding 

Oround  earths,  ore,  etc 

Oasoline  engines  and  machinery . . 
Iron 

Total 

Total  for  Stamford  Harbor.. 


Quan- 
tity. 


Tons. 

18,434 

1,010 

800 

450 

4,227 

6,300 

4 

1,676 


27,903 


261.734 


Passengers.  35,000. 

Freight  traffic  shows  an  increase  of  about  21  per  cent  over  amount  for  1903. 


"From  appropriations  of  $44,000  each  for  Norwalk,  Flvemile  River,  Stam- 
ford, Southport,  and  Greenwich  harbors. 
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[Famtsbed  by  deputy  collector  of  customs  at  Stamford,  Conn.] 
Foreign : 

Value  of  Imports $77,451.37 

ReveDne  receipts,  duties  on  imports 1,878.74 


Foreign  vessels: 

Entered 

Cleared  


17 
10 


Total 

Domestic  vessels: 

Entered    

Cleared  


Total 


H72 
283 


654 


SOtiTHPORT  HAEBOE. 


Articlee. 


Coal 

Cord  wood 

OysteTB 

Oyster  shells . 
Fertilizer 


Quan- 
tity. 


Tons. 
4.200 
2,100 
1,8<0 
1,840 

too 


Articles. 


Oraln  and  hay. 

Groceries 

Barrels,  etc 


Total. 


Qnan- 

aty. 


Tons. 
l,SflO 
200 
26 


10,«a6 


Decrease  of  about  68  per  cent  from  tonnage  of  1003. 

GREENWICH  HARBOR. 


Articles. 


Coal 

Stone 

Band  and  gravel 

Brick 

Cement 

Plaster 

Iron  pipe 


Qnan 
tity. 


Tons. 
18,286  I 
10,840  ' 
10,125 
1,320 
4,000 
2,000  1 
2,fi00 


Articlee. 


Filling  (earth,  etc.) 

General  freight  and    produce  via 

steamboat 

Mlscellaneons 

Totol 


Qoan- 
Uty. 


Tons. 
18,000 

11,400 
1,000 


78,861 


Passengers,  2.000. 

One  local  dealer  failed  to  furnish  any  report  of  his  traffic  tonnage  for  1904. 
Tonnage  in  his  report  for  1902  was  47,576  and  consisted  mainly  of  lumber,  coal, 
and  stone. 


D  15. 

SURVEY  OF  CONNECTICUT  RIVER,  BETWEEN  HARTFORD,  CONNECTI- 
CUT, AND  HOLYOKE,  MASSACHUSETTS. 

[Printed  In  House  Doc.  No.  231,  Fifty-eighth  Congress,  third  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  13, 1905. 
Sir  :  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, a  report  dated  August  11,  1904,  bv  the  Board  of  Engineers 
convened  for  the  purpose  stated  in  the  following  provision  of  the 
river  and  harbor  act  of  June  13,  1902 : 

Improving  Connecticut  River  between  Hartford,  Connecticut,  and  Holyoke, 
Massachusetts :  For  the  purjxwe  of  further  surveys  and  report  ui>on  the  project 
for  Improving  the  Connecticut  River  between  Hartford,  Connecticut,  and  Uol- 
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yoke  Massachusetts,  a  board  of  three  officers  of  the  Engineer  Corps,  to  be 
designated  by  the  Secretary  of  War,  stanll  personally  make  examination  of  the 
improvement  proposed  by  the  engineer  In  charge,  and  report  thereon,  with  refer- 
ence to  the  probable  cost  of  said  proi>osed  improvement,  the  commercial  advan- 
tages. If  any,  to  be  derived  from  such  improvement,  and  such  other  Information 
as  the  board  may  deem  esseutiaL  In  estimating  the  probable  cost  of  said  im- 
provement said  board  shall  take  into  account  both  direct  and  consequential 
damages  and  the  annual  cost  of  maintaining  said  improvement,  and  shall  hear 
all  parties  interested  in  said  improvement  or  who  may  be  affected  thereby,  and 
twenty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
aproprlatnd  to  pay  the  expenses  of  said  board,  and  for  any  surveys  ordered  by 
it  in  addition  to  those  already  made. 

The  plan  presented  by  the  above  provision  of  the  act  for  considera- 
tion by  this  special  Board  is  that  recommended  by  Maj.  S.  S.  Leach, 
Corps  of  Engineers,  in  a  report  dated  November  13,  1897,  printed  as 
House  Document  No.  136,  Fifty-fifth  Congress,  second  session,  in 
which  the  characteristics  of  the  part  of  the  river  under  consideration 
will  be  found  described.  The  plan  contemplates  the  construction  of 
three  locks  and  dams,  the  latter  movable  and  of  the  Chanoine  wicket 
type,  to  be  erected,  one  at  Hartford,  one  at  Warehouse  Point,  and  the 
third  at  Kings  Island.  By  this  means  a  depth  of  water  of  9  feet  is 
to  be  provided  over  the  reach  of  river  under  consideration,  which  is 
about  34  miles  long. 

The  special  Board  finds  that  this  plan  would  cost,  at  prices  now 
current,  $3,700,000,  with  an  annual  maintenance  charge  of  $50,000. 
It  proposes  three  plans.  The  first  involves  three  fixed  dams  with 
locks,  the  lowest  of  the  series  to  be  located  somewhat  farther  up- 
stream than  that  recommended  by  Major  Leach;  for  "this  plan 
the  total  cost  of  construction  is  estimated  at  $2,725,000.  The  sec- 
ond plan  involves  two  locks  with  fixed  dams,  the  lowest  one  to  be 
at  Warehouse  Point,  and  the  channel  from  there  to  Hartford  to  be 
excavated  mechanically;  the  cost  of  construction  of  this  second 
project  is  estimated  at  $2,621,000.  The  third  method  involves  a  lock 
and  fixed  dam  near  Hartford,  and  makes  use  of  the  upper  part  of  the 

S resent  Windsor  Locks  Canal,  with  a  second  lock  to  overcome  the 
ifference  between  the  canal  level  and  that  of  the  pool  created  by  the 
lock  and  dam  at  Hartford.  The  cost  of  construction  for  this  method 
is  estimated  at  $2,393,500.  The  annual  maintenance  charge  for  any 
one  of  these  three  plans  would  be  about  $40,000.  These  estimates  of 
the  special  Board  do  not  include  damages  to  the  Connecticut  River 
Company,  which  now  owns  the  Windsor  Locks  Canal  and  certain 
water  rights  which  may  be  aflFected  by  the  proposed  improvement; 
nor  do  they  include  any  expenses  for  altering  the  bridges  now  span- 
ning the  Connecticut  River,  which  would  have  to  be  changed  were 
the  project  adopted.  The  expenses  of  these  changes  under  the  present 
law  would  probably  fall  upon  the  owners  of  the  bridges. 

The  special  Board  expresses  the  opinion  that  the  G)iinecticut  River 
Company,  under  charter  from  the  State  of  Connecticut,  has  created 
certain  water  powers  and  extensive  industries  partly  dependent 
thereon,  and  certain  facilities  for  navigation  which  are  insufficient 
for  needs  of  general  commerce,  and  that  the  value  of  the  company's 
plant  at  Windsor  Ix)cks  must  be  impaired  to  some  degree  by  any 
adequate  improvement  of  the  river.  It  suggests  that  damage  to  the 
companv  through  taking  away  its  right  to  charge  tolls  should  be 
adjusted  on  the  basis  of  the  company's  average  receipts  from  that 
source  for  the  last  twenty  years  for  l>oats  which  could  pass  through 
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the  locks.  It  considers  that  the  company  has  a  right  to  an  equitable 
aUowance  for  impairment  of  existing  water  power,  but  not  for  dam- 
age to  undeveloped  water  power,  and  believes  that  the  amount  of  such 
damages  should  be  fixed  by  the  courts  after  the  improvement  has  been 
made.  The  Board  does  not  attempt  to  estimate  the  amount  of  these 
damages.  It  may  be  stated,  however,  that  in  the  brief  filed  by  the 
Connecticut  River  Company  the  damages  to  this  corporation  are 
estimated  at  more  than  $1,100,000  to  developed  water  pOwer,  and  at 
$600,000  to  that  not  yet  developed. 

The  Board  remarks  that  if  the  plan  of  Major  I^each  is  carried  out 
there  will  be  no  damage  to  the  water  power,  and,  further,  that  the 
same  would  hold  true  if  one  of  its  alternative  plans  be  adopted,  modi- 
fied by  replacing  the  fixed  dam  near  Hartford  by  a  movable  dam, 
with  corresponding  increase  in  the  estimates. 

As  to  the  probable  commercial  benefits  to  be  derived  from  the 
improvement  of  this  stretch  of  the  Connecticut  River,  the  special 
Board  remarks  that  any  estimate  must  be  based  upon  the  prospective 
commerce  of  the  river,  there  being  no  present  navigation  except  by 
small  pleasure  craft  mnning  mainly  between  Holyoke  and  Enfield. 
The  Board  gives  a  statement  of  the  population  of  the  towns  affected 
by  the  proposed  improvement  and  of  the  traffic  of  these  towns,  but 
expresses  no  opinion  as  to  the  desirability  of  undertaking  the  improve- 
ment, such  opmion  not  being  called  for  by  its  precept. 

The  report  of  this  special  Board  was  submitted  to  the  Board  of 
Engineers  for  Rivers  and  Harbors,  created  by  section  3  of  the  river 
ana  harbor  act  of  June  13,  1902,  and  its  report"  is  also  herewith.  It 
states  that  an  analysis  of  the  information  obtained  at  the  public 
hearings  leads  to  the  conclusion  that  the  principal  objects  desired  by 
those  m  favor  of  the  improvement  are,  first,  to  create  competition 
between  rail  and  water  with  a  view  to  securing  lower  freight  rates, 
and,  second,  to  obtain  quicker  deliveries  of  freight  to  New  York 
City.  The  towns  on  the  river  above  Hartford  are  now  practically 
dei)endent  upon  a  single  system  of  railroads,  without  competition, 
while  at  Hartford  and  points  below  the  rail  transportation  has  to 
compete  with  water  transportation,  via  Long  Island  Sound  and  the 
Connecticut  River,  the  available  depth  in  the  latter  being  at  present 
about  7  feet.  The  Board  finds  that  an  assumed  first  cost  of  $3,000,000 
would  cause  fixed  charges,  including  $90,000  for  interest  and  $50,000 
for  maintenance,  whicn  would  be  so  great  that  it  would  cost  the 
Government  28  cents  per  ton  yearly  to  move  the  amount  of  freight 
which  would  probably  take  the  river  channel,  this  amount  being 
assumed  by  the  Board  to  be  about  500,000  tons.  In  this  estimate 
no  account  is  taken  of  the  amount  to  be  paid  for  damages  to  existing 
water  power,  nor  of  the  cost  to  some  one  for  the  modification  of  the 
existing  bridges. 

Owing  to  the  large  cost  as  compared  with  the  probable  benefits, 
and  to  flie  insufficient  depth  of  water  below  Hartford,  the  Board  oi 
Engineers  for  Rivers  and  Harbors  concludes  that  the  proposed 
improvement  of  the  Connecticut  River  is  not  worthy  of  being  under- 
taken by  the  General  Government. 

The  calculation  upon  which  the  adverse  conclusion  of  the  Board  of 
Engineers  for  Rivers  and  Harbors  is  in  part  based  considers  only  the 

a  See  page  950. 
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amount  of  traffic  which  may  be  carried  by  the  river,  if  improved. 
There  is,  in  addition  to  this  amount,  a  further  and  greater  amount 
which  may  be  indirectly  affected,  through  the  influence  of  a  compet- 
ing and  cheap  means  of  transportation  upon  the  present  freight  rates 
by  rail.  Neither  of  these  amounts  is  susceptible  of  determination 
with  accuracy.  The  four  towns  above*  Hartford  now  move  about 
2,200,000  tons  of  freight  annually,  of  which  perhaps  1,500,000  tons 
is  inward  hound,  and  about  550,000  tons  coal.  The  special  Board 
which  investigated  this  matter  had  no  power  to  compel  testimony  as 
to  the  actual  freight  rates  charged  by  the  railroads  and  paid  by  the 
merchants,  and  the  statements  made  before  it  are  at  variance.  From 
the  best  information  available,  however,  it  appears  that  the  present 
rates  paid  for  rail  freights  by  merchants  in  these  towns,  as  compared 
with  similar  rates  to  Hartford,  which  is  only,  say,  26  miles  from 
Springfield,  indicate  a  difference  in  favor  of  Hartford,  which  is  con- 
siderably more  than  can  be  accounted  for  by  tibie  difference  in  length 
of  haul.  On  such  items  as  coal,  for  instance,  it  is  stated  that  there 
is  a  difference  as  great  as  50  cents  per  ton  in  favor  of  Hartford  in 
shipments  from  Perth  Amboy. 

The  indirect  effect  of  the  existence  of  the  water  route  would  extend 
probably  to  a  much  greater  volume  of  freight  than  that  actually  car- 
ried on  the  river,  and  perhaps  to  three  times  that  amount,  in  which 
case  the  saving  to  the  people  of  these  four  towns  would  probably  be  a 
good  return  to  them  for  an  investment  of  $3,000,000,  even  with  the 
maintenance  charges  stated  by  the  Board. 

I  do  not  know  that  the  hope  of  lowering  noncompetitive  freight 
rates  by  improving  a  waterway  and  thereby  introducing  a  competmg 
element  for  a  special  locality  has  been  generally  accepted  as  good 

g'ound  for  undertaking  an  improvement  on  the  part  of  the  General 
ovemment,  but  it  is  certainly  frequently  urged  as  such  a  ground, 
and  in  this  case  appears  to  be  the  principal  one.  It  appears  very 
questicmable  whether  the  expectation  of  benefiting  the  towns  above 
Hartford  in  this  manner  warrants  the  General  Government  in  under- 
taking the  improvement  and  thus  spending  a  large  sum  for  the 
purposes  named,  especially  as  it  may  be  possible  to  accomplish  the 
ends  sought  at  less  expense  by  more  direct  methods. 

Any  calculation  based  on  the  amount  of  freight  which  the  water- 
way will  probably  actually  carry  must  lead  to  the  conclusion  reached 
by  the  Board  of  Engineers  for  Bivers  and  Harbors,  that  it  is  not 
advisable  to  undertake  the  improvement 
Very  respectfully, 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  V.  S.  Army. 
Hon.  Wm.  H.  Taft, 

Secretary  of  War. 


BEPOBT  OF  A  BOARD  OF  ENGINEERS  UPON  SUBVET  OF  OONNECnCUT  BIVEB 
BETWEEN  HAHTFORD,  CONN.,  AND  HOLTOKE,  MASS. 

Newport,  R.  I.,  Augvst  11, 1904. 
General:  The  river  and  harbor  act  of  Jime  13, 1902,  contains  the 
following  provision : 

Improving  Connecticut  River  between  Hartford  Connectlcnt  and  Holyoke^ 
MassachusettB :  For  the  purpose  of  further  surveys  and  report  apon  the  project 
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for  ImproTlnK  the  Connectlcnt  RiTer  between  HartfoM,  Cionnectlciit,  and  Hol- 
yoke,  Massachusetts,  a  board  of  three  officers  of  the  Engineer  Corps,  to  be  desig- 
nated by  the  Secretary  of  War,  shall  personally  make  examination  of  tlie  Im- 
provement  proposed  by  the  englner  in  charge,  and  report  thereon,  with  reference 
to  the  probable  cost  of  said  proposed  improvement,  the  commercial  adyantages, 
if  any,  to  be  derived  from  such  improvement,  and  such  other  information  as  the 
board  may  deem  essential.  In  estimating  the  probable  cost  of  said  Improvement 
said  board  shall  take  into  account  both  direct  and  consequential  damages  and 
the  annual  cost  of  maintaining  said  improvement,  and  shall  bear  all  parties 
interested  in  said  improvement  or  who  may  be  affected  thereby.    •    *    • 

In  compliance  with  the  foregoing  provision  of  the  act,  a  Board  of 
officers  was  appointed  by  the  Secretary  of  War  for  the  purpose  of 
making  the  examination,  surveys,  etc.,  contemplated,  and  it  has  the 
honor  to  submit  the  following  report: 

Public  notice  was  duly  published  in  all  of  the  daily  papers  in  the 

Erincipal  towns  along  the  Connecticut  Valley,  giving  dat^,  etc.,  and 
earings  were  held  by  the  Board  at  Hartford  and  Windsor  Locks, 
Conn.,  and  Springfield  and  Holyoke,  Mass.  A  stenographic  re- 
port •  of  these  pubuc  hearings,  together  with  the  papers  *  suomitted, 
is  hereto  appended,  marked    Exhibit  A." 

Elaborate  surveys  were  undertaken  between  1871  and  1874,  under 
the  direction  of  Gen.  G.  K.  Warren,  Corps  of  Engineers,  by  Gen. 
T.  G.  Ellis,  on  which  a  project  for  improvement  was  prepared,  and  it 
was  on  these  surveys  that  Maj.  Smith  S.  Leach,  Corps  of  Engineers, 
based  his  report  of  November  13, 1897,  with  the  plan  of  improvement 
referred  to  m  the  act. 

During  the  hearings  and  an  examination  of  the  river,  because  of 
the  changes  that  had  probably  taken  place,  the  accuracy  oi  the  survey 
was  questioned  and  the  Board  concluded  ih&t  another  survey  of  the 
river  from  Hartford  to  Holyoke  should  be  undertaken  on  which  to 
base  the  estimates  of  cost  desired.  The  siu-vey  was  in  charge  of  Mr. 
A.  J.  Ober,  junior  engineer,  whose  report  of  the  methods  adopted 
and  the  variations  between  tne  survey  completed  by  him  and  that  of 
General  Ellis  are  contained  in  a  report '  nereto  appended,  marked 
«  Exhibit  B." 

Under  the  provisions  of  the  act  the  Board  is  required : 

First.  To  make  an  examination  of  the  improvement  proposed  by 
the  engineer  in  charge,  together  with  the  probable  cost,  this  cost  to 
include  the  direct  and  consequential  damages  and  the  annual  cost  of 
maintenance. 

Second.  To  report  the  commercial  advantages,  if  any,  to  be  derived 
from  the  improvement. 

The  proposed  improvement,  that  recommended  by  Major  Leach  in 
his  report  of  November  13,  1897,  contemplates  the  construction  of 
three  locks  and  dams,  the  latter  of  the  Chanoine  wicket  type,  to  be 
erected,  one  below  the  new  highway  bridge  at  Hartford,  Conn.,  the 
second  at  Warehouse  Point,  and  the  third  at  Kings  Island,  at  a  total 
estimated  cost  of  $2,075,000.  In  this  project  the  lift  of  the  lower  lock 
was  to  be  8  feet,  of  the  second  lock  18^  xeet,  and  of  the  third  12  feet, 
the  locks  to  be  260  feet  working  length,  45  feet  wide,  and  a  10-foot 
depth  on  the  miter  sills,  at  a  cost  of  $100,000  each.  The  Chanoine 
dams  were  estimated  to  cost  $300  per  foot. 

•  Not  printed. 

»  Only  partially  printed. 

•  See  page  919;  Tables  I  to  XIII  and  Plates  I  to  XI  and  XIII  to  XXIII,  illiis- 
trating  this  report,  are  not  printed. 
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The  Board  is  of  tiie  opinion  that  if  this  plan  be  adopted  the  locks 
should  be  made  60  feet  wide  instead  of  45,  as  recommended,  so  as  to 
take  in  four  coal  barges  of  the  size  used  along  the  coast.  Because  of 
the  foundations  developed  by  the  detailed  surveys  of  the  sites  the 
estimated  cost  should  be  increased  to  $300,000  each,  and  the  cost  of 
the  Chanoine  dams,  because  of  the  nature  of  the  foundation,  should 
be  increased  to  $500  per  running  foot ;  so  that  the  cost  of  the  proposed 
improvement  would  therefore  be  as  follows : 

8  locks,  260  feet  working  lengtb,  60  feet  wide,  10  feet  depth  on  the 

miter  sills,  and  lifts  as  noted  above,  at  $300,000  each $900, 000 

8,600  feet  of  Chanoine  dam,  at  $500  per  foot^ i,  760, 000 

The  cost  of  the  fixed  dam  at  Kings  Island,  600  feet,  at  $160  per  foot—        76, 000 
CJoBt  of  land,  fiowage,  and  contingencies 226,000 

Total  for  locks  and  dams 2,960,000 

To  which  Is  to  be  added : 
Excavation  of  sand  and  gravel  for  a  160-foot  width  of  channel,  600,000 

cable  yards,  at  25  cents  per  cubic  yard 160, 000 

Excavation  of  rock,  200,000  cubic  yards,  at  $3  per  cubic  yard 600, 000 

From  experience  in  operating  and  maintaining  locks  with  fixed 
dams,  the  Board  is  of  the  opinion  that  the  annual  cost  of  maintenance 
will  approximate  $50,000,  including  necessary  dredging. 

During  the  personal  examination  of  the  Connecticut  Biver  between 
Hartford,  Conn.,  and  Holyoke,  Mass.,  made  by  the  Board,  in  accord- 
ance with  the  law,  they  found  a  company  at  Windsor  Loclra  chartered 
by  the  State  of  Connecticut  for  the  purpose  of  improving  navigation 
around  the  rapids  at  that  point,  and  the  thought  suggested  itself 
whether  the  improvement  of  the  river  from  Hartforoto  Windsor 
Locks  and  from  the  head  of  the  rapids  to  Holyoke,  Mass.,  with  the 
improvement  of  the  Connecticut  River  Company,  chartered  to  im- 
prove the  river  through  the  rapids,  would  not  accomplish  the  object 
desired.  An  examination  of  the  locks  and  canal  built  by  this  com- 
pany showed  it  to  be  of  such  size  and  character  as  to  be  wholly 
inadequate  to  the  navigation  expected  on  this  stretch  of  river.  The 
locks  are  in  length  88  feet  and  in  width  19^  feet,  with  a  minimum 
depth  over  the  miter  sUl  of  3  feet  at  the  lowest  stage  of  the  river  and  a 
depth  of  5  to  6  feet  at  ordinary  stages,  so  that,  if  this  structure  were 
Induded  in  the  improvement,  the  availability  for  commerce  of  the 
entire  improvement  would  be  almost  nothing.  At  the  time  of  the 
Board's  visit  the  lower  lock,  which  had  been  in  a  disabled  condition, 
was  undergoing  repairs,  and  it  was  apparent  that  for  some  time  prior 
to  this  the  canal  had  not  been  available  for  the  purposes  of  navigation. 

The  principal  improvements  made  by  the  company  seemed  rather 
for  the  purpose  of  availing  itself  of  certain  privileges  granted  in  the 
charter  than  to  the  main  object  of  its  incorporation,  the  improvement 
of  navigation,  and  as  a  consequence,  any  project  now  undertaken  can 
no  longer  be  confined  to  the  stretch  between  Hartford  and  the  lower 
lock  of  the  canal  system,  but  must  be  extended  over  the  entire  reach  to 
Holyoke. 

After  a  careful  examination  of  the  subject,  three  methods  of  im- 
provement suggest  themselves : 

First.  By  the  lock-and-dam  system  suggested  by  Major  Leach. 

Second.  JBy  continuing  the  dredging  now  undertaken  below  Hart- 
ford upstream  to  Warehouse  Point,  there  to  construct  a  lock  and  dam 
with  a  lift  of  20  feet,  with  a  lock  and  dam  at  Kings  Island  with  a  lift 
of  18  feet;  and 
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Third.  By  a  lock  and  dam  in  the  vicinity  of  Hartford  with  a  lift 
of  10  feet,  and  the  utilization  of  the  upper  portion  of  the  Windsor 
Locks  Canal  by  the  construction  of  a  lock  of  29|  feet  lift  into  the 
upper  level  of  said  canal. 

The  Board  did  not  consider  that  its  duties  were  confined  to  the 
preparation  of  estimates  on  Major  Leach's  project  alone,  but  that  it 
should  embrace  consideration  of  other  methods  that  might  suggest 
themselves,  and  therefore  detailed  surveys  and  estimates  were  pre- 
pared of  the  several  plans  outlined  above. 

The  excessive  cost  of  the  construction  of  a  Chanoine  dam  of  the 
length  required,  especially  in  view  of  the  character  of  the  foundations 
encountered  on  the  river,  as  well  as  the  great  cost  of  operating  and 
maintaining  them  after  completion,  has  led  the  Board  to  the  rejection 
of  the  Chanoine  wicket  or  any  other  tvpe  of  movable  dam,  and  to  use 
instead  the  fixed  dam  with  a  suitable  sluiceway. 

In  Major  Leach's  plan  of  improvement  the  lowest  lock  and  dam  is 
placed  below  the  Hartford  highway  bridge,  in  a  localitv  where  the 
cost  of  the  necessary  land  for  lock  sites,  houses,  etc.,  will  be  excessive. 
This,  together  with  its  proximity  to  the  bridge  and  the  overflowing 
of  the  City  Park  that  would  result,  leads  to  the  selection  of  a  site 
somewhat  farther  up  the  river,  about  half  a  mile  above  the  railroad 
bridge. 

Tms  change  in  the  location  of  the  lock  and  dam  will  require  dredg- 
ing to  the  extent  of  about  100,000  cubic  yards  of  sand,  so  as  to  secure 
a  channel  200  feet  wide  and  10  feet  deep  at  extreme  low  water 
up  to  the  lock.  To  secure  a  10-foot  channel  at  the  least  cost,  the 
lower  dam  is  fixed  with  its  crest  at  reference  10,  with  the  second  and 
third  locks  at  sites  approximately  selected  by  Major  Leach,  with  lifts, 
resj)ectively,  16|  feet  and  13  feet.  Under  these  assumptions  the  fol- 
lowing estimate  results : 

Dredging  100,000  cubic  yards  sand,  at  25  cents  per  cubic  yard $25, 000 

8  locks,  250  feet  working  length,  (SO  feet  wide,  10  feet  depth  on  the 

miter  sill,  $300,000  each 900,000 

8,650  feet  of  dam,  at  $200  per  foot— » 730,000 

500  feet  of  dam  In  the  west  channel  at  Kings  Island,  at  $150  per  foot.-  75, 000 

950  acres  of  land  damaged  by  overflow,  at  $200  per  acre 190, 000 

Damage  to  Hartford  and  Springfield  Street  Railway  power  bouse 75, 000 

Purchase  of  necessary  sites  for  locks,  abntaients,  houses,  etc 25,000 

Eixcavatlon  between  dams  and  from  Enfield  dam  to  Holyoke : 

1,200,000  cubic  yards  sand,  at  25  cents  per  cubic  yard 300, 000 

135,000  cubic  yards  rock,  at  $3  per  cubic  yard 405, 000 

Total - 2,  725, 000 

The  second  plan  of  improvement  contemplates-  the  excavation  of  a 
channel  from  Hartford  to  a  lock  and  dam  at  Warehouse  Point,  with  a 
lift  of  20  feet,  and  with  another  lock  and  dam,  having  a  lift  of  13 
feet,  at  Kings  Island,  the  estimated  cost  of  which  is  as  follows : 

8,540,000  cubic  yards  sand,  at  25  cents  per  cubic  yard $885, 000 

140,000  cubic  yards  rock,  at  $3  per  cubic  yard 420,  000 

2  locks,  at  $300,000  each 600,000 

2,700  feet  of  fixed  dam,  at  $200  per  foot 540,000 

500  feet  Of  fixed  dam  in  west  channel  at  Kings  Island,  at  $150  per 

foot 75,000 

Damages  due  to  overflowed  land,  50  acres,  at  $200  per  acre 10,000 

Damages  to  Hartford  and  Springfield  Street  Railway  power  bouse 75, 000 

Ijand  for  lock  sites,  abutments,  houses,  etc 16,000 

Total 2, 621, 000 
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The  third  method  of  improvement  contemplates  ihe  constmction. 
of  a  lock  and  dam,  with  a  lift  of  10  feet,  about  half  a  mile  above  tih» 
railroad  biridge  near  Hartford  and  making  use  of  the  upper  part  oiF 
the  j^resent  Windsor  Locks  Canal;  the  height  of  the  Enfield  dam 
remaining  at  its  present  reference  above  the  zero  of  the  Hartford 
gauge,  a  lock  with  a  lift  of  29^  feet  will  transfer  boats  to  the  canaJ 
fevel  from  the  pool  created  by  the  lock  and  dam  at  Hartford.    To 
avoid  overflow  thfe  construction  of  a  guard  lock  at  the  head  will  b© 
necessary.    For  this  plan  the  estimated  cost  is  as  follows : 

Dred^ng  100,000  cnbic  ynrds  sand,  at  25  cents  per  cnbic  yard fSlS.  OOO 

2  locks,  the  one  above  the  railroad  bridge,  and  the  guard  lock  at  tbe 

head  of  the  canal,  at  $;iOO,000  each 600,  OOO 

One  29i-foot  lift  lock,  to  pass  from  the  lower  pool  to  tbe  canal  level.  450, 000 

900  feet  of  dam,  at  ?200  per  foot 180,000 

1,250,000  cubic  yards  sand  excavation  In  the  lower  and  upper  pools, 

at  25  cents  per  cubic  yard 812,600 

Excavation  in  the  canal  and  rebuilding  tbe  bank : 

430,000  cubic  yards  earth,  at  50  cents  per  cubic  yard 215, 000 

102,000  cubic  yards  roclc,  at  $3  per  cubic  yard 906,000 

Repairs  to  Enfleld  dam  (1,400  feet  In  length) 100,000 

Damages  due  to  overflowed  land,  900  acres,  at  $200  per  acre 180,  OOO 

Land  for  lock  sites,  abutments,  houses,  etc 25,  OOO 

Total  2.393.500 

In  connection  with  the  estimate  of  the  probable  cost  of  the  improve- 
ment, the  Board  is  required  to  take  into  account  both  direct  and  con- 
sequential damages  and  the  annual  cost  of  maintenance.  The  direct 
damages  that  wnl  result  from  the  improvement  arise  from  the  over- 
flow of  lands.  By  moving  the  dam  near  Hartford,  from  the  position 
recommended  by  Major  Leach,  the  overflow  of  the  lands  in  the  vicin- 
ity of  that  city  is  avoided,  and  in  the  estimates  given  above  the  direct 
damages  from  this  cause  are  especially  noted  in  each  case. 

Any  improvement  of  the  river  which  will  take  from  the  CJonnecticut 
River  Company  the  right  to  tolls  under  its  charter  would  cause  a 
direct  damage  to  that  company  to  the  extent  of  such  tolls,  and  the 
Board  is  of  the  opinion  that  this  should  be  adjusted  on  the  basis  of 
the  company's  average  receipts  from  that  source  for  the  last  twenty 
years,  for  boats  that  could  pass  through  their  locks. 

There  are  at  present  spanning  the  Connecticut  River  three  railroad 
and  four  highway  bridges  which  have  no  suitable  arrangement  for 
the  passage  of  commerccj  but  as  the  river  is  a  navigable  waterway  of 
the  United  States,  existing  laws  require  that  thCT  should  be  made 
with  suitable  draws  for  the  passage  of  boats.  This  would  impose 
some  expense  on  the  companies  owning  them,  but  will  not  exceed 
$25,000  each  for  the  highway  bridges  and  $50,000  each  for  the  rail- 
road bridges.  In  addition  to  the  foregoing,  there  is  one  suspension 
bridge  in  the  vicinity  of  Windsor  Locks  which  will  require  tin  entire 
change,  and  the  cost  for  a  proper  highway  bridge  with  a  draw  should 
not  exceed  $100,000. 

The  Connecticut  River  Company,  in  their  printed  brief  submitted 
at  the  hearing  held  in  Windsor  Locks,  made  an  elaborate  presentation 
of  the  damage  that  will  result  to  their  water  power  if  the  proposed 
improvement  is  made.  The  company  not  only  claims  damage  to  the 
power  so  developed  at  Windsor  Locks,  but  also  to  that  whidi  might 
De  developed  at  Kings  Island.  In  considering  this  question,  the  fol- 
lowing conditions  present  themselves: 
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First.  The  Connecticut  River  Company  chartered,  not  by  the 
United  States,  but  by  the  State  of  Connecticut,  for  the  purpose  of 
improving  navigation,  has  in  connection  with  such  improvement 
created  certain  water  powers  and  extensive  industries  partly  depend- 
ent upon  such  power. 

Second.  The  facilities  for  navigation,  as  provided  by  the  company, 
are  insufficient  for  the  needs  of  the  general  commercial  interests  of  the 
United  States. 

ITiird.  The  situation  and  arrangement  of  the  company's  plant  at 
Windsor  Locks  are  such  that  its  value  must,  to  a  degree,  be  impaired 
by  any  adequate  improvement  of  the  river. 

The  Board,  after  most  careful  consideration,  is  of  the  opinion  that, 
while  the  Connecticut  River  is  a  navigable  waterway  of  the  United 
States,  and  that  under  the  Federal  statutes  any  damages  to  the  inter- 
ests of  the  nature  of  those  of  the  Connecticut  Biver  Company  could 
be  ignored  in  the  light  of  the  paramount  rights  of  the  general  public, 
the  company  have  a  right^  by  virtue  of  its  long  occupation,  to  an  equi- 
table allowance  for  such  impairment  of  existing  water  power  as  may 
result  from  the  proposed  improvement,  but  that  there  is  no  equitable 
claim  for  damage  to  undeveloped  power. 

The  Board  is  further  of  the  opinion  that  the  proper  determination 
of  the  exact  amount  of  such  damage  is  a  matter  to  be  fixed  by  the 
courts,  and  that  this  can  only  be  done  fairly  and  accurately  after  the 
improvement  is  made. 

In  this  connection,  it  is  to  be  noted  that  if  the  plan  outlined  by 
Major  Leach  is  carried  out,  there  can  be  no  consequential  damages 
incurred  by  reason  of  the  improvement,  as  the  water  power  will  be 
in  no  case  affected  by  it.  In  fact,  the  existing  water  power  could  be 
left  intact  by  the  construction  of  some  type  of  movable  dam  in  the 
vicinity  of  Hartford  and  using  fixed  dams  at  the  other  localities,  in 
which  case  there  would  be  required  a  length  of  900  feet  of  movable 
dam,  at  an  estimated  cost  of  $500  per  foot,  and  a  corresponding  change 
in  the  estimates  can  be  made  to  provide  for  this. 

The  estimated  cost  of  maintenance  of  any  of  the  proposed  systems 
of  locks  with  fixed  dams  would  approximate  $40,000  per  annum,  in- 
cluding dredging,  and  $50,000  if  movable  dams  be  suDstituted. 

As  to  the  commercial  advantages  to  be  derived  from  the  improve- 
ment of  this  stretch  of  the  Connecticut  River,  it  seems  fair  to  state 
that,  with  the  river  in  the  condition  that  it  now  is,  the  only  navigation 
upon  it  consists  of  small  pleasure  crafts,  mainly  running  between 
Holyoke  and  Enfield  dam,  and  the  proposed  improvement  would  in 
no  wise  effect  the  present  navigation.  Therefore  any  commercial 
advantages  arising  must  be  based  upon  prospective  commerce  on  the 
river. 

The  following  is  a  list  of  the  towns  and  settlements,  many  of  them 
with  large  manufacturing  interests,  lying  upon  this  stretch  of  the 
river,  all  of  which  are  now  dependent  for  their  supplies  upon  railroads 
without  competition.  Should  the  improvement  be  made,  competition 
would  exist  between  the  railroads  and  water  transportation,  and  large 
amounts  of  bulky  material  would  undoubtedly  be  carried  up  the  river 
at  dieaper  rates  than  they  can  be  carried  by  the  railroad. 
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Town. 


Popi 
tia 


tfon. 


Valne  stock 
used. 


Value  num- 
nfactnred 
prodncts. 


Capital  in- 
Tasted  in 
manufao- 
taring. 


Windsor 

Windaor  Locks .. 

guffield 

South  Windsor .. 

East  Windsor 

Bnileld 

Asftwam 

West  Bpringfleld 

Holyoke 

Chioopee 

Bpringfleld 

Longmeadow 

Total 


8, 

i: 

2. 

3, 

6, 

2. 

7, 

15, 

ID. 

OS, 


$608,127 
631, 78& 


1,811,768 


H,  016,618 
2,117,158 


641,671 
1,18b,  696 


1,016,216 
2,080,608 


751,474 
4,(1K,477 


661,676 
18, 678, 968 
6,668,718 
9,194,841 


1,142,105 
26,288,964 

8,704,907 
21,207,088 


984,946 
28,7a[>,081 
6,696,802 
17,105,947 


158,458 


81,918,617 


62,678,487 


60t90tf88i 


Following  this,  we  give  a  list  of  the  tonnage  of  coal  now  delivered 
at  Springfield,  Holyoke,  Chicopee,  West  Springfield,  Thompsonville, 
and  Windsor  Locks  for  the  year  ending  June  30,  1902.  All  of  this 
material  would  be  subject  to  competition  between  the  river  transpor- 
tation and  the  railroad  transportation,  thereby  giving  great  advan- 
tages to  the  citizens  living  along  the  borders  of  the  river. 


City  or  town. 


Sprintcfleld , 

Holyoke 

Chioopee 

West  Bpringfleld 

Total,  exclnsive  of  that  used  by  railroads. 

Thompsonville 

Windsor  Locks 

Total 


Coal 


Totu. 
160,000 
800,000 
60,000 
80,000 


Total 

in  and  oat 

freight. 


680,000 
25,000 
10,000 


Ibiu. 


2,086,447 


}       188,SI» 


666,000        2,275,000 


Very  respectfully, 

Wm.  T.  ROSSELL, 

Lieut.  Col.,  Corps  of  Engineers. 
Geo.  W.  Goethals, 
Major,  Corps  of  Engineers. 

J.  G.  Warren, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Was  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  October  25,  J90i. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  En^neers,  series  of  1902,  for  consideration,  report,  and  recom- 
mendation. 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  Hodges, 
Major,  Corps  of  Engineers. 
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[Second  Indorsement.] 

BoAKD  OF  Engineers  foe  Rivers  and  Harbors, 

Washington,  D.  C,  December  SS,  1904. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  inviting  attention  to  the  Board's  report  of  this  date. 
For  the  Board : 

D.  W.  LOCKWOOD, 

Lieut.  Col.,  Corps  of  Engineers, 

Senior  member  of  the  Board. 


Affbndiz  a. 
btatemenx  of  the  connecticut  biveb  company  at  the  heabino  ob  the  boabd 

or  ENOINEEBS. 

WiNDBOB  Looks,  Conn.,  OcMber  10, 190t. 

The  proposition  to  Improve  Connecticut  River  above  Hartford  Is  largely  based 
on  a  report  of  Ma].  Smith  S.  Leach,  major.  Corps  of  Engineers,  dated  November 
13,  1897,  and  is  found  in  House  Document  No.  136,  Flfty-flfth  Congress,  second 
session.  The  data  for  this  report  are  taken  from  the  report  of  Gen.  Theodore 
O.  Bills,  civil  engineer,  based  on  surveys  made  by  blm  in  1871-1874.  The  report 
of  General  Ellis  did  not  recommend  the  plan  now  proposed,  nor  any  plan  similar 
to  It  The  map  which  accompanied  this  report  is  on  file  in  the  War  Department 
The  action  talcen  by  the  House  Committee  on  Rivers  and  Harbors  and  by  the 
Senate  Committee  on  Commerce,  resulting  in  the  passage  of  the  amendment  to 
the  act  of  June  13,  1902,  by  both  Houses  of  Congress,  was  obviously  for  the  pur- 
pose of  obtaining  more  Information  as  to  the  cost  and  feasibility  of  the  plan 
than  was  contained  in  the  report  of  Major  Leach. 

The  plan  Is  to  construct  a  canal  or  channel  In  the  middle  of  the  river,  150  feet 
wide  and  9  feet  deep  at  all  times,  extending  from  Hartford,  in  the  State  of  Con- 
necticut to  Holyoke,  Mass.,  a  distance  of  34  miles.  The  estimated  cost  of  this 
Improvement,  according  to  Mr.  Leach,  Is  $2,000,000.  The  estimated  cost  of  main- 
taining it  after  It  Is  finished  is  ?8,000  per  annum. 

It  is  proposed  to  construct  a  dam  in  the  river  oppd&Ite  the  dly  of  Hartford 
which  will  be  800  feet  long.  This  dam  will  flood  the  river  back  for  13  miles,  and 
will  flow  onto  the  wheels  of  the  lower  mills  at  Windsor  Ixjcks,  Conn.  It  will 
also  overflow  some  of  the  lower  portion  of  the  city  of  Hartford. 

The  second  dam  is  to  be  built  just  above  the  mills  in«Windsor  Locks,  and  this 
dam  will  flood  the  water  of  the  river  to  a  point  opposite  Kings  Island,  lying 
between  the  towns  of  Enfield  and  Suffleld. 

The  third  dam  is  placed  opposite  Kings  Island,  and  will  flood  the  water  back 
to  Holyoke. 

The  fourth  dam  extends  from  the  head  of  Kings  Island  to  the  river  bank,  in 
the  edge  of  the  town  of  Suffleld.  This  is  to  be  a  fixed  dam.  The  others  are 
known  as  "beaver"  dams,  and  are  to  a  certain  extent  movable,  and  adjust 
themselves  to  high  or  low  stages  of  water.  The  plan  involves  the  destruction 
and  removal  of  the  costly  and  valuable  dam  across  the  river,  now  owned  and 
maintained  by  the  Connecticut  River  Company,  at  Enfleld  Falls. 

The  Connecticut  River  Company  was  chartered  to  Improve  navigation  and 
with  power  to  own  and  sell  water  power,  water  rights,  and  water  lots  on  the  west 
bank  of  the  Connecticut  River.  This  company  constructed  a  canal  under  its 
charter  six  miles  and  a  quarter  in  length  through  the  village  of  Windsor  Locks 
to  Enfleld  Fails,  so  called.  This  canal  is  protected  in  part  by  wailed  embank- 
ments and  riprap  foundations,  and  is  so  situated  with  reference  to  the  river  that 
it  would  be  greatly  damaged  by  the  ponding  of  the  water,  as  contemplated  by 
the  so-called  improvement 

At  Enfleld  Falls  the  company  erected  a  dam,  and  are  now  maintaining  it 
across  the  river.  Formerly  the  crest  of  this  dam  was  39  feet  above  zero  mark 
at  the  steamboat  dock  in  the  dty  of  Hartford.  The  company  had  the  right  to 
raise  this  dam,  and  did  raise  it  so  that  Its  crest  was,  and  now  is,  40.31  feet 
above  zero  mark  at  Hartford. 
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This  right  to  raise  the  dam  was  questioned  by  the  Holyoke  Water  Power 
Company,  and  that  company  brought 'suit  in  the  United  States  drcnlt  coort  at 
Hartford  to  determine  this  right  of  so  raising  the  dam.  After  trial  the  court 
decided  that  the  Connecticut  River  Company  had  the  right  to  so  raise  the  dam, 
and  confirmed  the  action  of  the  company  in  so  doing  by  a  decree  passed  June 
16, 1881  This  matter  is  alluded  to  in  order  to  show  that  the  Connecticut  River 
Company  has  legal  rights  In  the  river  which  the  proposed  Improvement  Inter- 
feres with,  and  that  those  rights  have  been  confirmed  and  established  by  the 
court  of  the  United  States. 

The  crest  of  the  dam  being  40.31  feet  above  zero  maric,  the  water  In  the  pond 
above  Is  from  2  to  3  feet  higher,  according  to  quantity  of  water  that  Is  flowing  In 
the  river.  (See  the  report  of  David  M.  Greene,  0.  B.,  attached  to  this  state- 
ment) 

Tfie  plan  of  Improvement  proposes  to  maintain  a  pool  of  89  feet  above  low 
water  at  Hartford.  It  will  be  seen  that  this  will  lower  the  level  of  the  present 
liool  1.30  feet  If  the  water  in  the  pool  should  be  kept  even  with  the  crest  of  the 
dam,  and  from  1.30  feet  to  3  feet  above  the  crest  of  the  dam  at  all  seasons  of  the 
year,  varying  according  to  the  quantity  of  water.  This  involves  a  loss  of  head 
and  consequently  a  loss  of  power  at  the  mills.  (See  the  report  of  Mr.  Greene, 
which  gives  the  loss  of  power  and  consequent  damages.) 

The  advocates  of  this  plan  claim  that  their  wish  is  to  give  Springfield  and 
Hoiyoke  improved  freight  facilities,  and  it  is  supposed  that  with  great  expendi- 
ture on  the  part  of  the  Oovernment  involved  in  this  plan,  and  the  establishment 
of  a  canal  from  Hartford,  the  present  terminus  of  river  navigation,  to  these  two 
cities,  this  result  will  be  obtained. 

It  appears  that  Springfield  already  has  practically  the  same  freight  facllltleB 
and  freight  charges  as  Hartford,  where  river  carriage  now  ends.  £\)r  the  last 
ten  years  or  more  the  charge  for  hauling  a  ton  of  coal  from  tide  water  at  New 
Haven  to  Hartford  (36  miles)  has  been  75  cents  per  ton,  and  the  charge  to 
Springfield  (62  miles)  has  been  precisely  the  same. 

It  thus  appears  that  nothing  Is  to  be  gained  to  Springfield  or  Hoiyoke  by  mak- 
ing these  cities  the  termination  of  river  navigation,  since  It  is  not  commercially 
possible  that  coal  and  other  freights  could  be  carried  to  Springfield  and  Hoiyoke 
by  river  or  canal  for  less  money  than  it  could  be  delivered  at  Hartford.  Hart- 
ford has  river  and  rail  carriage,  but  there  is  no  difference  to  the  dealer  or  con- 
sumer as  to  freight  charges.  They  pay  the  same  freight  charges  for  their  coal 
and  lumber  whether  they  come  by  river  or  rail ;  this  is  what  would  happen  to 
Springfield  if  water  carriage  was  extended  as  asked  for. 

The  river  has  no  monopoly  of  the  coal  carriage  at  Hartford. 

The  total  amount  of  ooal  brought  to  Hartford  in  the  year  1901  was  219,800 
tons,  of  which  157,000  tons  came  by  water  and  62,000  tons  by  rail. 

The  cost  of  bringing  a  ton  of  coal  by  river  to  Hartford  from  New  York  or 
Perth  Amboy,  In  barges.  Is  86  cents.  Tliere  is  a  charge  of  10  cents  per  ton  for 
wharfage,  and  there  ai^  charges  for  unloading  coal  from  barges,  but  we  are 
unable  to  ascertain  their  amount 

The  Connecticut  Western  Railroad  Company,  which  is  now  leased  and  run  In 
connection  with  the  Philadelphia  and  Reading  Railroad  Company,  Is  bringing  coal 
to  Hartford  from  Highland  on  the  Hudson  River  for  $1  per  gross  ton.  The 
Consolidated  Railroad  brings  coal  to  Hartford  from  Newburg  on  the  Hudson 
River  for  the  some  price  ($1  per  gross  ton).  Both  companies  deliver  direct  tn 
large  consumers  by  branch  tracks.  When  coal  is  handled  by  rail  there  Is  only 
a  difference  of  16  cents  a  ton  over  the  price  which  it  costs  to  land  a  ton  of  coal 
on  the  river  bank  on  the  east  side  of  the  city  when  brought  here  in  bargea 
This  amount  is  much  more  than  balanced  by  the  charges  for  unloading  and 
wharfage  and  the  extra  expense  of  cartage  to  the  place  of  consmnption  where 
the  railroad  ajmpanies  land  it. 

This  is  a  clear  superiority  on  the  side  of  the  railroad  over  the  river  carriage. 
The  Connecticut  Western  Railroad  now  has  a  connecting  line  over  the  BasI 
Granby  and  Suflield  Railroad  to  Springfield  by  traffic  agreement,  and  will  delivei 
to  that  city  for  the  same  amount  per  ton  ($1)  from  Highland  as  it  is  now  deliv- 
ered at  Hartford,  the  distance  to  Springfield  being  substantially  the  same.  How- 
ever much  the  Government  may  iniprove  Connecticut  River,  no  company  owninj 
barges  can  ever  afford  to  bring  coal  to  Springfield,  26  miles  above  Hartford,  a1 
|1  per  ton,  placed  on  the  wharves  of  the  city,  to  say  nothing  of  the  addltiona. 
cost  of  delivering  it  to  the  dealers  and  consumers  in  other  parts  of  the  cl<3 
where  it  is  used. 
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A  military  reason  Is  suggested  for  this  so-called  Improveinent,  In  connection 
with  carrying  coal  to  the  arsenal  at  Springfield  (see  report  of  Major  Leach,  page 
27).  When  It  is  considered  that  the  road  of  the  Boston  and  Albany  runs  immedi- 
ately in  the  rear  of  the  arsenal,  and  that  coal  brought  in  barges  would  have  to 
be  carted  a  long  distance  to  the  arsenal,  this  reason  seems  somewhat  Inadequate. 
The  additional  cost  of  carriage  is  a  sufficient  answer  to  It. 

It  has  been  claimed  that  with  the  establishment  of  water  carriage  to  these 
two  cities  there  would  be  another  competitor  of  the  railroads  that  now  bring 
coal  and  other  freight  to  Springfield  and  Holyoke,  and  that  this  would  lower 
freights,  etc.  The.atiswer  to  this  proposition  is,  that  such  would  not  be  the 
result,  as  shown  In  the  case  of  Hartford,  which  has  water  carriage  In  competi- 
tion with  rail  carriage,  and  yet,  as  we  haye  seen,  the  freight  charges  are  substan- 
tially the  same,  and  the  cost  of  bringing  a  ton  of  coal  to  Hartford  and  delivering 
It  to  a  dealer  or  customer  is  substantially  the  same  whether  it  conies  by  rail  or 
water.  How  then  would  the  competition  of  water,  carriage  help  matters  at 
Springfield  and  Holyoke  any  more  than  it  now  does  at  Hartford? 

Another  answer  to  this  proposition  is,  that  Springfield  has  more  railroad  com- 
petition than  Hartford.  The  Consolidated  Railroad  carries  coal,  lumber,  and 
other  freights  to  Springfield  and  Holyoke.  The  Boston  and  Albany,  now  leased 
to  the  New  York  Central  Railroad  is  a  competitor  in  the  same  business.  So  is  the 
Boston  and  Maine  and  its  leased  lines ;  so  also  is  the  Connecticut  Western  Rail- 
road (le^ee  of  the  Philadelphia  and  Reading  Railroad)  through  an  extension  of 
Its  line  by  traffic  agreement  over  the  East  Granby  and  Suffleld  Railroad  to 
Springfield.  These  make  four  competing  lines  of  railroad  running  into  Spring- 
field. 

It  is  difficult  to  understand  what  further  advantage  Is  desired  in  the  way  of 
competition  In  freights  at  Springfield  or  Holyoke. 

It  has  never  been  the  policy  of  the  Government  to  create  competition  by  an 
appropriation  of  money  from  the  general  treasury.  Even  if  there  were  no  com- 
peting freight  lines  centering  at  Springfield  it  would  not  follow  that  this  experi- 
ment should  be  tried.  These  improvements,  so  called,  depend  on  a  variety  of 
condition  and  circumstances.  The  cost  of  the  Improvement;  the  damage  to 
the  industrial  establishments  located  on  the  river;  the  cost  of  adjusting  12 
bridges,  now  spanning  the  river  to  the  new  situations ;  the  loss  of  power  at  the 
mills;  the  cost  and  trouble  of  adjusting  the  canal  of  the  Connecticut  River 
Company  and  the  mills  to  the  new  dam  proposed — all  these  enter  Into  the  prob- 
lem and  must  influence  the  decision.  The  energy,  size,  and  thrift  of  these  cities 
Is  suggested  as  a  reason  why  this  great  and  costly  enterprise  should  be  entered 
upon.  The  projectors  of  this  plan  have  never  been  able  to  show  that  they  have 
any  grievance  whatever  or  that  the  growth  of  the  two  cities  has  ever  been,  or 
ever  will  be,  retarded  by  high  freight  rates  as  compared  with  other  cities. 
They  have  no  abuse  to  complain  of,  but  they  ask  the  General  Government  to 
appropriate  a  large  sum  of  money  from  the  general  treasury  of  the  people  for 
their  special  benefit  when  one  of  the  railroads  is  carrying  coal  to  them  at  the 
rate  of  about  1  cent  per  ton  per  mile,  and  probably  the  others  are  carrying  It  at 
the  same  rates. 

Extracts  from  reports  to  the  War  Department  on  improvements  in  navigation 
of  the  Connecticut  River  between  Hartford  and  Holyoke,  covering  the  period 
from  1S73  to  the  present  time,  show  that  this  scheme  Is  not  new.  This  project 
of  a  canal  Is  not  new,  although  its  location  is  new.  The  former  schemes  located 
It  east  of  the  Connecticut  River,  commencing  at  Enfield  Falls,  and  extending 
through  the  country  and  towns  of  East  Windsor,  South  Windsor,  and  East 
Hartford,  to  a  point  In  the  Connecticut  River  below  Hartford.  The  Government 
through  its  committees  of  Congress  has  never  approved  of  the  expenditure  for 
establishing  water  communication  between  Hartford  and  Springfield  and  Hol- 
yoke, except  by  way  of  the  canal  of  the  Connecticut  River  Company  on  the  west 
bank  of  the  river.  It  has  never  been  before  proposed  to  construct  a  canal  in  tiie 
river  Itself.  The  reason  for  this  Is  manifest  The  river  has  been  used  with  no 
reference  to  such  a  project  as  the  present  Cities,  villages,  and  towns  have  been 
built  up  near  It  with  no  reference  to  its  being  used  as  a  canal  and  Its  being 
dammed  at  several  places  for  that  purpose 

Between  Hartford  and  Holyoke  there  are  12  bridges  across  the  river  con- 
necting adjoining  towns  and  cities.  This  section  of  the  river  has  been  occupied 
and  built  up  with  no  reference  to  its  navigation  in  the  manner  proposed.  These 
bridges  will  have  to  be  reconstructed  In  part,  so  as  to  provide  them  with  draws 
which  will  admit  of  the  passage  of  vessels,  involving  a  large  expenditure  of 
money. 
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In  connection  with  their  plant  tbe  Connecticut  Blver  Company  own  a 
valuable  water  power  at  Windsor  Locks,  which  they  rent  to  manufacturing 
corporations. 

Nine  large  manufacturing  establiabments  have  been  built  on  the  banks  of  the 
river  at  Windsor  Locks  between  the  river  and  this  canal,  and  they  rent  their 
power  from  the  Connecticut  River  Company,  Their  wheels  for  propelling  ma- 
chinery are  situated  near  the  edge  of  the  river,  and  the  report  on  which  these 
proceedings  are  based  states  that  the  proposed  Improvement  will  Interfere  with 
tbe  wheels  of  the  lower  miUa  The  Connecticut  River  Company  Is  of  opinion 
that  the  proposed  improvement,  if  carried  out,  will  greatly  damage  tbe  water 
power  at  Windsor  Locks  and  largely  diminish  its  value. 

The  amount  of  capital  invested  in  these  mills  is  not  far  from  $2,000,f>00. 
The  capital  represented  in  the  investments  of  the  Connecticut  River  Company 
alone,  consisting  of  its  canal,  mills,  bridges,  lo<^,  etc.,  and  not  Including  Kings 
Island  and  the  undeveloped  water  power  In  connection  with  it  Is  about  half  a 
million  of  dollars.  The  Connecticut  River  Company  believes  that  to  pond  the 
water  in  front  of  Windsor  Locks  by  erecting  a  dam  at  Hartford,  which  will  flow 
the  water  back  up  the  river  for  13  miles,  would  damage  their  water  power  to 
such  au  extent  as  to  make  the  Improvement  cost  such  an  enormous  sum  of 
moiHr;  that  there  would  be  no  such  compensating  benefit  to  the  public  as  would 
warrant  such  an  expenditure.  Tbe  cost  of  the  improvem<>jit,  as  suggested  In  the 
report,  does  nut  Include  the  damage  to  property  in  the  city  of  Hartford,  nor  does 
it  include  the  great  damage  which  would  accrue  to  the  Connecticut  River  Com- 
pany by  diminishing  the  value  of  Its  water  power  and  by  destroying  Its  dam,  as 
at  present  maintained.  No  consequential  damages  of  any  kind  have  been  taken 
into  consideration  In  making  up  the  cost  of  this  so-called  improvement  When 
these  damages  are  added  to  the  estimated  cost  of  the  ini|)i-ovement,  it  will  make 
the  total  cost  considerably  above  $4,000,000.  ( See  report  of  Mr.  Greene  attached 
to  this  statement) 

In  connection  with  tbe  subject  of  the  damage  to  tbe  water  power  of  the  Oon- 
ne<'ticut  River  Company,  attention  Is  called  to  the  statement  made  in  the  report 
of  Major  Leach  on  page  8,  which  is  as  follows : 

.  "Any  plan  which  promotes  the  usefulness  of  the  stream  In  one  direction  by 
destroying  Its  value  In  another  must  be  considered  seriously  defective." 

I'ho  object  of  this  improvement  must  necessarily  be  the  lowering  of  the  rates 
charged  for  freight  through  this  valley. 

Coal  would  be  the  principal  commodity  that  would  be  carried  through  the  pro- 
posed canal,  and  possibly  other  heavy  freights  would  go  that  way,  but  not  to 
any  great  extent  Connecticut  River  Is  navigable  at  the  present  time  as  far  as 
Hartford,  but  it  would  not  be  navigable  above  Mlddletown,  16  miles  below 
Hartford,  If  It  were  not  for  the  fact  that  the  Govemuicnt  is  expending  large 
sums  of  money  annually  to  dredge  the  river  and  maintain  a  channel  In  It  by 
jetties  and  other  well-known  means.  The  annual  cost  to  the  CJovernmeut  of  tbe 
United  States  to  maintain  the  river  from  Middletown  to  Hartford  is  from  |15,000 
to  ?20,000. 

The  engineer  upon  whose  report  the  proposed  Improvement  in  the  river 
above  Hartford  Is  based,  estimates  that  with  the  channel  to  be  maintained  for 
84  miles,  and  four  dams  to  be  also  maintained,  it  will  cost  the  Ctovemment 
only  $8,000  per  annum.  It  Is  suggested  that  this  estimate,  when  compared  to 
the  actual  cost  to  the  Government  of  the  United  States  of  Connecticut  River 
between  Middletown  and  Hartford,  a  distance  of  16  miles.  Is  altogether  too 
low.  It  Is  probable  that  It  would  cost  the  Government  at  least  $20,000  per 
annum  to  maintain  the  river  above  Hartford  according  to  the  proposed  scheme. 
^See  report  of  Mr.  Greene  hereto  attached.) 

From  the  best  information  we  are  able  to  obtain,  the  following  quantities 
of  coal  were  carried  to  the  following  points  In  the  year  1901 : 

Tons. 

Chlcopee 21, 000 

Chlcopee  Falls 11, 000 

Holyoke 178,000 

Springfield 174, 000 

Total 384, 000 

The  amount  charged  by  the  Consolidated  Railroad  for  hauling  a  ton  of  coal 
from  tidewater  at  New  Haven  is  75  cents.  We  have  not  been  able  to  ascertain 
tbe  amount  charged  by  tbe  other  competing  roads,  but  it  is  probably  about  tiie 
same. 
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Prof.  David  M.  Greene,  of  Troy,  dvll  engineer,  whose  large  experience  In 
such  questions  and  whose  familiarity  with  the  Connecticut  River  along  the 
line  of  the  proposed  canal  thoroughly  qualify  him  aa  an  authority  on  this  ques- 
tion, estimates  the  total  expense  of  the  project  to  be  as  follows : 

Cost  of  construction $2,593,939 

Damage  to  developed  power  at  Windsor  Locks 1, 118, 750 

Damage  to  undeveloped  power  at  Kings  Island 600,000 

Total  expense 4,312,689 

Cost  of  maintenance  annually 20, 000 

(See  report  of  Mr.  Greene  attached  to  this  statement) 

These  estimates  relate  only  to  the  cost  of  construction  and  the  consequential 
damages  to  the  Connecticnt  River  Company.  No  estimate  is  made  of  the  dam- 
ages to  the  12  bridges  crossing  the  river  or  to  any  other  consequential  damage. 

The  following  figures  show  the  annual  cost  to  the  Government  of  this  project: 

Interest  on  sum  estimated  by  Mr.  Greene  as  cost  of  improvement,  to  wit, 
$2,593,939,  at  4  per  cent,  $103,757.56;  at  3  p»  cent,  $77,818.17.  Add  to  these 
figures  the  sum  of  $20,000  as  the  annual  cost  of  maintenance  and  you  have  an 
annual  outlay,  at  4  per  cent,  of  $123,757.56,  at  3  per  cent,  of  $97,818.17. 

If  to  the  item  of  Mr.  Greene,  $2,593,938,  you  also  add  the  sum  of  $1,718,750, 
which  Is  the  damage  to  developed  and  undeveloped  power,  etc.,  you  have  the 
sum  $4,312,689.  Interest  on  this  sum  at  4  per  cent,  $172,507.56,  or  at  3  per 
cent,  $129,380.67.  Add  to  these  two  items  the  sum  of  $20,000  as  the  annual 
cost  of  maintenance  and  you  have  an  annual  outlay,  at  4  per  cent,  of  $192,507.56, 
at  3  per  cent,  of  $149,380.67. 

The  expenditure  of  such  a  sum  of  money  on  such  a  project  Is  in  violation  of 
the  business  principle  on  which  the  General  Government  should  be  conducted. 

It  appears  that  at  the  lowest  estimate  the  Government  is  asl^ed  to  contribute 
annually  the  sum  of  $123,757.56  in  connection  with  this  project,  and  that  if  the 
consequential  damages  be  added,  as  provided  in  the  act  of  June  13,  1902,  the 
annual  sum  asked  for  will  be  $192,507.56,  reckoning  the  interest  charged  at  4 
per  cent,  and  $149,380.67  if  the  Interest  charged  be  reckoned  at  3  per  cent 

No  good  reason  can  be  shown  In  the  existing  freight  conditions  at  Springfield 
and  Holyoke  for  such  an  outlay. 

To  enter  upon  this  project  and  establish  the  canal  as  asked  for  would  be  pre- 
cisely the  same  in  principle  as  it  would  be  to  construct  and  maintain  a  railroad 
between  the  same  points  with  money  drawn  from  the  public  Treasury.  And  It 
may  be  added  that  the  difference  in  cost  between  the  two  plans  would  be  very 
small. 

In  a  recent  paper  upon  this  subject  by  George  Y.  Wlsner,  O.  B.,  consulting 
engineer  at  Detroit,  Mich.,  which  appears  in  the  proceedings  of  the  American 
Society  of  Civil  Engineers,  that  writer  says: 

"  In  the  writer's  opinion  the  only  condition  which  warrants  the  General  Gov- 
ernment In  con.structing  a  free  waterway  between  terminals  where  first-class 
railroad  facilities  already  exist  is  where  such  waterway  will  develop  new  com- 
merce, which  otherwise  could  never  be  made  profitable,  and  which  will  indi- 
rectly build  up  new  freight  traffic  of  benefit  to  the  railroads  as  well  as  to  the 
waterway."  (See  Proceedings  of  the  American  Society  of  Civil  Engineers,  Sep- 
tember, 1902,  vol.  28,  No.  7.) 

We  think  the  principle  which  should  govern  the  action  of  the  General  Gov- 
ernment in  such  matters  is  here  correctly  stated.  Tried  by  this  test,  the  project 
under  consideration  should  not  be  undertaken. 

The  canal  of  the  Connecticut  River  Company  starts  at  a  point  below  the  vil- 
lage of  Windsor  Locks,  Hi  miles  above  Hartford.  This  canal  has  four  locks. 
At  comparatively  small  expense  they  can  be  widened  so  as  to  admit  any  of  the 
ordinary  barges  that  are  used  in  the  transportation  of  coal  and  other  heavy 
freights  In  the  Connecticut  River  below  Hartford,  and  In  other  similar  rivers. 
This  canal  extends  northward  on  the  edge  of  the  river  and  under  Its  west  bank 
until  it  reaches  the  pool  which  is  formed  by  the  dam  of  the  company,  called  the 
Enfield  dam.  Barges  entering  into  this  canal  can  go  through  it  to  the  pool,  and 
in  the  pool  to  Springfield,  West  Springfield,  and  Holyoke.  This  can  be  done  at 
the  present  time  if  the  river  is  dredged  from  Hartford  to  the  foot  of  this  canal, 
as  It  was  in  former  times. 

Up  to  about  twenty  years  ago  the  Government  used  to  dredge  the  river  between 
Hartford  and  the  lower  end  of  this  canal  for  the  purpose  of  enabling  barges  and 
similar  craft  to  go  up  the  river,  to  and  through  It,  Into  the  pool  above.    This 
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bad  been  tbe  practice  for  many  years.  But  tbe  bualneea  gradually  fell  off,  and 
the  GoTemment,  for  that  reason,  ceased  to  make  any  Improremente  in  that  por- 
tion of  the  river.  There  Is  no  doubt  that  If  the  Government  would  Improve  the 
river  from  Hartford  to  tbe  foot  of  this  canal,  it  would  do  away  with  any  reason 
for  further  improvement  in  the  river. 

Mr.  Greene  in  his  report  states  that  "  an  Increase  of  1  foot  in  depth  over  2 
miles  of  the  northerly  end  of  the  canal  would  render  the  entire  canal  navigable 
for  boats  drawing  6  feet  of  water  and  carrying  cargoes  of  200  tons  each."  (See 
report  of  Mr.  Greene  attached  to  this  statement) 

If  that  portion  of  the  rlv«  between  Hartford  and  the  lower  end  of  the  canal  of 
the  Connecticut  River  Company  should  be  dredged  out  so  that  barges  could  go 
there,  and  from  there  through  the  canal,  and  from  the  head  of  tbe  canal  through 
the  pond  to  Springfield  and  Holyoke,  it  would  accomplish  every  purpose  contem- 
plated by  tbe  advocates  of  this  measure  This  could  be  done  with  comparatively 
slight  expense,  and  would  Involve  simply  the  dredging  of  tbe  river  between 
Hartford  and  the  lower  end  of  the  canal,  and  the  widening  and  lengthening  of 
its  locks.  It  is  not  at  all  probable  that  if  this  were  done  any  great  amount  of 
freight  would  avail  Itself  of  that  means  of  carriage,  although  it  would  be  ample 
for  tbe  purpoBOb 

The  Connecticut  Riveb  Cokpart, 
By  Abthuh  D.  CoFriN,  President, 


uemB  or  uB.  a  If .  aiiEEira,  on  bkhalt  or  ths  oorkkoticut  biveb  oompart. 

Tbot,  N.  X.,  October  8,  X90S. 

GEimjtMKK :  At  tbe  request  of  the  Connecticut  River  Company,  I  have  exam- 
ined the  project  for  the  Improvement  of  the  Connecticut  River  between  Hart- 
ford and  Holyoke,  as  presented  in  the  report  of  MaJ.  Smith  S.  Leach,  Corps 
of  Elnglneers,  TT.  S.  Army,  dated  November  13,  1897,  and  In  other  documents 
submitted  therewith.  In  this  examination  I  have  also  bad  the  benefit  of  a  some- 
what critical  and  detailed  Investigation  of  the  Connecticut  River  Company's 
canal  and  water  power  at  Windsor  Locks,  and  between  that  point  and  the 
present  Enfield  dam. 

I  beg  to  report  reepectfnlly  the  results  of  my  examinations  under  the  follow- 
ing beads: 

1.  Total  cost  of  the  project 

2.  Damage  to  the  Connecticut  River  Company's  water  power  and  the  cost  of 
readjusting  it 

3.  Loss  of  available  water  power  at  Kings  Island. 

4.  Improvement  of  the  Connecticut  River  Company's  canaL 

1.  THE  TOTAI.  COST  OV  THE  FBOJEOI. 

This  estimate  of  the  probable  cost  of  executing  the  proposed  Improvement  Is 
necessarily  based  upon  such  facts  as  are  presented  in  Major  Leach's  report, 
already  referred  to,  together  with  such  general  and  specific  information  as  has 
been  gained  during  the  progress  of  the  surveys  and  examinations  of  the  present 
year. 

No  details,  except  length,  width,  and  lift  of  locks,  the  aggregate  length  of 
dams,  and  width  of  channel,  are  found  in  the  report  of  Major  Leach.  It  has 
therefore  been  necessary  to  supply  such  details  as  were  necessary. 

In  tbe  estimate  wblcta  follows  tbe  width  of  channel  In  sand  and  gravel  has 
been  taken  at  150  feet,  with  side  slopes  of  2  to  1 ;  In  rock  at  150  feet,  with  side 
slopes  of  i  to  1.  The  total  length  of  each  lock  has  been  taken  at  393  feet,  and 
tbe  total  height  of  lock  wall  for  Locks  1,  2,  and  3  at  10,  28,  and  30  feet,  respec- 
tively. 

I  have  no  means  of  ascertaining  the  necessary  height  of  the  fixed  dam  across 
tbe  west  channel  at  Kings  Island,  but  asstune  it  to  be  at  least  14  feet  The 
length  of  the  proposed  movable  Dams  1,  2,  and  3  I  find  by  an  examination  of  the 
maps  to  be  approximately  1,050,  1,600,  and  800  feet,  respectively.  The  proposed 
improvement  has  been  assumed  to  extend  to  a  point  35i  miles  from  Hartford. 
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Eatimate. 

3    locks •_ $332, 152 

3.460  linear  feet  movable  dam,  at  $200 790, 000 

500  linear  feet  fixed  dam 50,000 

Land,  flowage,  buildings,  and  contingencies 225,000 

Total  of  locks  and  dams 1,897,152 

1,002,371  cubic  yards  excavation  sand  and  gravel,  at  25  cents_^ 250, 593 

815,398  cub]c  yards  excavation  rock,  at  $3 946, 194 

Total  . 2, 693, 939 

It  win  be  observed  that  Major  Leach's  prices  per  unit,  so  far  as  he  has  given 
them,  have  been  adopted. 

The  above  estimate  Includes  nothing  for  the  expensive  foundations  and  pro* 
tectlon  works  which  would  be  required  In  connection  with  the  proposed  lock  at 
Hartford.  The  estimate  covers  only  the  lock  proper.  The  cost  of  foundations, 
etc.,  has  been  omitted  In  the  absence  of  information  In  relation  to  the  site, 
except  such  as  could  be  drawn  from  the  profile  of  the  river  on  sheet  No.  7 
attached  to  the  report  of  Major  Leach. 

Maintenance. — ^Tbe  annual  cost  of  maintenance  and  operation  of  the  proposed 
works  has  been  put  in  the  report  referred  to  at  $8,000.  I  am  of  tlie  opinion  that 
this  annual  charge  will  be  nearer  $20,000.  The  dredged  channel  above  Enfield 
dam.  In  sand  and  gravel,  is  5.67  miles  in  a  total  distance  of  15i  miles,  or  37.16 
per  cent  of  the  total  distance.  There  will  be  2.57  miles  of  rock  excavation  above, 
at,  and  below  Dam  No.  1.  Between  Dam  No.  2  and  Hartford,  through  the  five 
bars,  there  is — 

Ulles. 

An  aggregate  of  sand  and  gravel  excavation  amounting  to . 4..  88 

Add  alwve  Enfield  dam 5.67 

Add  rock 2. 57 

Total  In  33.8  miles 13.22 

or  over  39  per  cent  of  the  entire  distance,  of  which  over  31  per  cent  is  in  sand, 
or  In  sand  and  gravel. 

In  view  of  the  foregoing  facts.  It  would  seem  that  the  annual  cost  of  operating 
the  locks  and  dams,  and  of  maintaining  over  13  miles  of  artificial  channel,  princi- 
pally In  sand,  or  in  sand  and  gravel,  can  not  be  safely  estimated  at  less  than 
$20,000.  This  annual  Bum  capitalized  at  4  per  cent  represents  the  capital  sum  of 
$500,000,  which  should  be  added  to  the  estimated  cost  of  executing  the  works 
embraced  In  the  proposed  improvement  of  the  Connecticut  River.  The  final  esti- 
mate of  the  cost  of  the  project  per  se  thus  becomes  $3,093,939. 

2.  DAUAOE  TO  THE  DEVELOFKD  WATEB  POWEB  07  THE  CONNECTICUT  BIVKB  COUPART  AT 

WINDSOB  LOCKS. 

The  projected  improvement  contemplates  establishing  a  pool  level  of  39  feet 
above  Hartford  zero,  between  Holyoke  and  dams  to  be  erected  across  the  two 
channels  at  Kings  Island,  and  the  removal  of  a  part  or  the  whole  of  the  present 
EiUfield  dam.  The  water  Is  to  be  delivered  to  the  Ctonnectlcut  River  Company's 
canals  at  a  point  about  1)  miles  below  Enfield  dam,  and  just  above  a  fixed 
dam  to  be  erected  across  the  west  channel,  near  the  head  of  Kings  Island,  whose 
crest  shall  be  39  feet  above  Hartford  zero. 

The  surface  of  the  pool  thus  extended  is  to  be  maintained,  normally,  at  an 
elevation  of  39  feet  by  the  manipulation  of  a  movable  dam  across  the  east 
channel,  near  the  foot  of  Kings  Island.  This  Is  the  new  condition,  as  to  water 
level,  which  it  is  proposed  to  establish  in  the  river  at  the  new  head  of  the  Con- 
necticut River  Company's  canal.  It  will,  of  course,  involve  the  building  of  a 
new  bulkhead  and  gatehouse  at  the  new  entrance  into  the  canal.  It  will  also 
Involve  the  building  of  a  new  lo<^  at  the  new  entrance,  for  the  reason  that  the 
charter  of  the  Connecticut  River  Company  requires  it  to  maintain  its  canal  in 
a  navigable  condition. 

The  cost  of  rebuilding  and  readjusting  the  head  works  referred  to  will  not, 
It  Is  believed,  be  less  than  $25,000. 

The  normal  level  of  the  surface  of  the  water  tn  the  present  canal,  at  the 
point  where  the  new  inlet  is  to  be  located,  is  39.63  feet  above  the  Hartford  aero. 
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The  normal  loss  of  bead  at  the  entrance  of  the  present  canal  is  2  feet,  and  dar- 
ing freshets  It  Is  more  than  2  feet  After  the  execution  of  the  project,  there- 
fore, the  water  In  the  canal,  at  the  new  hefld  of  the  canal  and  below  the  head 
gates,  would  stand  at  an  elevation  2  feet  ^pIow  the  pool  level,  or  at  37  feet 
Thus  the  water  at  this  point  would  be  (3tr.S3  feet  —  37  feet=)  2.63  feet  lower 
than  It  DOW  Is. 

To  maintain  the  present  velocity  of  current  the  new  surface  slope  should  be 
practically  the  same  as  the  present  slope. 

It  will  result  from  this  new  condition  that  the  area  of  section  of  the  present 
canal  will  be  reduced  In  depth  2.C3  feet  and  the  head  at  Windsor  Locks  will 
also  be  permanently  reduced  to  the  extent  of  2.63  feet 

The  depth  of  water  in  the  present  canal,  when  it  4s  supplying  water  to  the 
mills  at  Windsor  Locks,  averages — and  is  pretty  uniformly — 8  feet  below  the 
site  of  the  proposed  new  Intake.  From  the  aqueduct  to  the  head  of  the  canal 
the  depth  of  water  may  average  about  6  feet 

A  reduction  of  2.63  feet  in  depth  through  the  aqueduct  would  reduce  the  water 
section  by  40  per  cent  In  22  cross  sections  of  the  canal,  taken  between  tlie 
aqueduct  and  the  foot  of  the  canal,  at  the  head  of  the  third  lock,  the  reduction 
of  2.(>3  feet  In  depth  produces  a  reduction  of  the  water  section  ranging  from  41 
to  48,  and  averaging  45i  per  cent 

If  the  water  section  of  the  present  canal  be  diminished  by  reason  of  a  lower 
stage  of  water  45  per  cent,  the  resulting  efTective  section  becomes  66  per  cent 
only  of  the  original. 

The  average  head  at  Windsor  Locks  on  May  21  and  22  of  the  present  year  was 
found  to  be  over  28  feet,  the  water  In  the  river  opposite  the  third  lock  being  9Ji 
above  Hartford  zero.  Deducting  1  foot  for  loss  In  reaching  and  leaving  the 
wheels,  we  have  a  normal  average  effective  head  of  27  feet. 

This  would  be  reduced  at  a  like  stage  of  the  river  by  2.63  feet,  or  9.74  per  cent 
Then  the  resulting  effective  head  would  be  only  90.26  per  cent  of  the  existing 
bead. 

It  follows,  then,  that  the  resulting  power  at  Windsor  Locks  would  be  only 
(68X0.9026:=)  49.64,  say  50  per  cent  of  the  existing  power. 

The  present  canal  Is  capable  of  delivering  more  than  1,522  cubic  feet  per  sec- 
ond. This  volume  of  water,  with  an  effective  head  of  27  feet  on  wheels  whose 
average  efBciency  Is  0.75,  will  yield  3,500  net  horsepower.  One  thousand  four 
hundred  and  twenty  cubic  feet  per  second  are  now  used  habitually  at  Windsor 
Locks,  representing  3,267  net  horsepower. 

By  reason  of  the  fact  that  the  water  element  of  this  power  can  be  depended 
upon  absolutely  every  day  in  the  year,  the  power  as  a  whole  is  exc^tlonally 
valuable.  I  know  of  no  other  powers  anywhere,  except  those  drawing  tl>eir 
water  supply  from  the  Great  Lakes,  where  the  water  may  be  said  to  be  reliable 
and  constant  every  day  in  the  year. 

Value  of  the  power. — The  annual  values  or  rental  values  of  a  net  horsepower 
twenty-four  tiours  in  the  day  In  (Connecticut  Is  not  less  than  $26.  This,  ci^tltal- 
ized  at  4  per  cent,  represents  an  absolute  value  of  $(>25. 

The  value  of  the  Connecticut  River  Company's  developed  power  at  Windsor 
Locks  is  therefore  (3,590x$U25=)  $2,187,500. 
The  damage,  then,  to  the  Coimecticut  River  Company's  developed 

water  power  at  Windsor  locks,  due  to  the  destruction  of  50  per  cent 

of  it  by  the  proposed  Connecticut  River  improvement  between 

Hartford  and  Holyoke,  would  be $1,093,760 

Add  cost  of  new  lock,  bulkhead,  and  gatehouse  at  new  Intake 25,000 

Total  1, 118, 760 

8.   I<OSS  OF  AVAILABLE  WATER  FOWEB  AT  KINGS  ISLAND. 

The  Connecticut  River  Company  owns  Kings  Island  and  the  valuable  unde- 
veloped water  power  at  that  point  Major  Leach  states  in  his  report  that  the 
minimum  flow  of  the  Connecticut  River  is  4,000  cubic  feet  per  second.  Deducting 
1,620  cubic  feet  per  second  for  the  supply  of  the  present  canal,  there  remains 
2,480  cubic  feet  per  second.  If  we  assume  that  at  least  2,000  cubic  feet  per  sec- 
ond— which  Is  probably  nearer  the  truth-*-are  at  all  times  available  at  Kings 
Island,  and  that  a  uuruiiil  effective  head  of  20  feet  can  be  utilized,  the  avail- 
able net  power  will  be  3,407  horses,  worth  when  developed  (3,407  X $625=) 
$2,129,375. 

Can  am  effective  head  of  20  feet  be  made  available  at  tills  point? 
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From  Inly  30  to  Angast  15  of  the  present  year  (1902),  a  record  kept  at  the 
head  of  the  present  canal  shows  that  the  elevation  of  the  water  In  the  river  at 
that  point  varied  from  42.59  feet  to  43.58  feet  above  the  Hartford  zero,  or  prac- 
tically 1  foot  In  47  days;  43  feet  may  be  taken  as  approximately  the  normal 
elevation  of  available  head  water  at  Kings  Island.  An  examination  of  the  pro- 
file of  the  river,  wliich  accompanies  Major  ticach's  report,  shows  that  tail-water. 
at  an  elevation  of  abont  22  feet  Is  practicable.  The  available  head  at  this  power 
is  therefore  (43—22=)  21  feet 

Allowing  for  a  loss  of  I  foot  In  putting  the  water  on  the  wheel  and  In  dis- 
charging It  therefrom,  there  remains  as  effecttve  head  20  feet,  as  assumed  In  the 
foregoing  estimate. 

The  cost  of  developing  this  power  so  as  to  malie  It  available  at  any  point  on 
the  Island  Includes  the  cost  of  the  erection  of  fixed  dams  across  both  channels  of 
the  river,  the  crests  of  which  would  be  at  the  elevation  at  which  the  Connecticut 
River  Company  is  authorized  to  maintain  the  Enfield  dam. 

One  of  these  dams  would  be  about  500  feet  and  the  other  1,050  feet,  making 
an  aggregate  length  of  1,550  feet,  or  within  about  40  feet  of  the  length  of 
Enfield  dam.  The  cost  of  a  bulkhead  and  gates,  together  with  the  site  for  a 
power  house  and  possibly  excavation  of  tallrace,  would  also  be  Included  In  the 
cost  of  developing  this  power. 

The  dam  should  cost  not  to  exceed  $175,000,  and  $25,(XX)  should  cover  the  cost 
of  all  other  construction  necessary  to  complete  the  development  to  the  point  of 
readiness  to  supply  water  for  power. 

The  above  sums  aggregate  $200,000.  Add  to  this,  to  cover  all  possible  con- 
tingencies, the  sum  of  $129,375,  making  a  total  of  1319,375. 

The  estimated  value  of  this  power  developed  Is $2, 129, 375 

Estimated  cost  of  development  is 329,  376 

Value  of  undeveloped  power 1,800,000 

The  development  of  this  power  and  Its  use  by  manufacturing  establishments 
on  Kings  Island  would  add  very  largely  to  the  value  of  the  Uland — how  much 
can  not  readily  be  estimated. 

While  the  projected  Improvement  of  the  navigation  of  the  Connecticut  River, 
If  executed,  would  not  entirely  destroy  this  power,  it  would  very  seriously  im- 
pair its  value.  The  available  efTectlve  head  would  be  reduced  from  20  feet  to 
the  lift  of  lock  No.  1,  less  1  foot,  or  (39—26.5—1=)  to  Hi  feet 

The  net  power  due  to  this  head  would  be  1,960  liorses  and  its  value  would  be 
(l,9eOX$625=)  $1,225,000. 

The  cost  of  this  development  to  the  Connecticut  River  Company  would  be  com- 
I»aratlvely  trifling.  The  dams  would  be  built  as  a  part  of  the  proposed  Improve- 
ment and  the  head  and  tall  levels  established  at  39  feet  and  26i  feet  elevation, 
resp«rtlvely. 

The  bulkheads,  gates,  and  other  necessary  work  might  cost  $25,000.  Deduct- 
ing this  sum  from  the  estimated  value  of  the  Improved  power  there  remalna 
$1,2()0,000  as  the  present  value  of  the  undeveloped  power. 

The  diiference  between  our  two  estimated  values  of  the  undeveloped  powers  of 
3,307  and  1,900  horses,  respectively,  or  (1,800,000—1,200,000=)  $600,000  plus  an 
indeterminate  Impairment  of  the  value  of  Kings  Island  as  a  site  for  manufactur- 
ing enterprises,  represents  the  damage  which  would  accrue  to  the  Connecticut 
River  Company  from  the  execution  of  the  projected  Improvement  at  Kings  Island. 
We  thus  have  shown : 

Damage  to  developed  power  at  Windsor  Locks $1, 118, 750 

Damage  to  undeveloped  power  at  Kings  Island 600,000 

Total  damage  to  water  powers 1, 718, 750 

4.   IMPBOVEMENT   O*   THE    CONNECTICUT   BIVEB   COMPANY'S    CANAL. 

The  Connecticut  River  (Company's  canal  extends  from  Enfleld  dam  southerly 
along  the  west  bank  of  the  Connecticut  River,  a  distance  of  about  5i  miles  to 
and  through  the  village  of  Windsor  LoCks.  At  the  head  of  the  canal  1b  a  guard 
lock,  bulkhead,  and  gates  for  the  admission  of  water  to  the  canal.  At  the 
lower  end  of  the  canal  It  drops  to  the  river  level  through  three  locks,  which  are 
DOW  being  rebuilt  or  repaired  and  put  in  condition  suitable  for  the  passage  of 
boats  whenever  such  passage  may  be  desired. 

The  locks  are  said  to  be  90  feet  long  betweoi  hollow  quoins  and  20  feet  wid& 
They  admit  the  passage  of  boats  80  feet  long,  10  feet  wide,  and  drawing  6  feet 
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of  water.    Such  boats  have  a  displacement  of  about  260  tons  and  shonid  caxrj 
200  tons  of  cargo. 

The  depth  of  the  canal  from  the  head  to  the  third  lock,  at  the  foot  of  the  canal 
proper  to  the  aqueduct,  a  distance  of  about  2}  miles,  averages  about  8  feet 
From  the  aqueduct,  In  which  the  depth  of  water  Is  6i  feet,  to  the  guard  lock,  a 
distance  of  about  2}  miles,  tbe  depth  averages  about  6  feet  The  surface  width 
of  the  canal  averages  about  75  feet,  except  through  Windsor  Locks,  where  for 
a  mile  in  places  the  width  is  not  more  than  50  feet 

An  Increase  of  1  foot  In  depth  over  2  miles  of  the  northerly  end  of  the  canal 
would  render  the  entire  canal  navigable  for  boats  drawing  6  feet  of  water  and 
carrying  cargoes  of  200  tons  each. 

The  maximum  velocity  of  the  current  ^n  the  canal,  except  perhaps  at  the  upper 
end,  does  not  reach  2  miles  per  hour.  The  grade  of  the  bottom  of  the  canal 
falls  5  feet,  between  the  guard  lock  and  the  head  of  the  third  lock,  at  Windsor 
Iiocks.  There  is  also  a  fall  of  about  2.9  feet  In  the  surface  of  the  canal,  between 
the  same  points,  when  It  Is  carrying  1,600  cubic  feet  of  water  per  second.  Slxact 
figures  can  not  be  given  because  of  small  hourly  fluctuations  In  elevations. 

Such  Is  the  present  canal  of  the  C!onnecticut  River  Company,  with  a  capacity 
about  equal  to  that  of  the  enlarged  Erie  Canal,  connecting  the  Hudson  River, 
at  Albany  and  Troy,  with  Lake  Erie  at  Buffalo,  In  the  State  of  New  York. 

This  capacity  will  be  secured  by  the  excavation  of  less  than  20,000  cubic  yards 
of  material  from  the  bottom  and  at  the  upper  end  of  the  canal  between  the 
aqueduct  and  the  guard  lock.  Some  of  this  excavation  would  be  of  rock,  but  how 
much  can  not  now  be  stated.  If  half  of  it  be  rock,  then  $12,500  Is  a  liberal  esti- 
mate for  its  removal. 

Very  little,  if  any,  dredging  would  be  required  between  Enfield  dam  and  the 
Wlllimansett  bridge.  Below  Windsor  Lociis  sufficient  dredging  to  maintain 
a  7-foot  channel  through  the  five  bars  would  be  necessary.  No  7-mlle  current 
would  be  required  on  this  route. 

It  is  true  that  Erie  Canal  boats,  because  of  their  length,  could  not  pass  tbe 
locks ;  nor  could  boats  19  feet  wide,  adapted  to  this  canal,  pass  the  locks  of  the 
Brie  Canal,  because  of  1  foot  excess  of  width.  It  is  probable  that  boats  would 
have  to  be  built  specially  adapted  to  tbe  local  conditions;  or,  tbe  locks  might  be 
lengthened  sufficiently  to  pass  Erie  Canal  boats,  at  an  expense  of  less  than 
130,000,  should  it  be  deemed  expedient  to  do  so.  With  such  enlargement  of  the 
locks  this  canal  would  equal  in  capacity  the  enlarged  Erie  Canal,  which,  It  is 
claimed,  regulates  freight  rates  through  central  and  western  New  York. 

While  capital  can  be  foimd  to  aid  efforts  to  establish  permanently  water  com- 
munication, without  transshipment,  beween  Chicago  and  Europe,  It  could  prob- 
ably be  found  to  build  and  operate  boats  specially  adapted  to  the  conditions 
here,  and  for  the  purpose  of  supplying  the  cities  of  Springfield,  Ghlcrpee, 
Holyoke,  and  West  Springfield  with  cheap^  coal.  It  may  well  be  doubted,  how- 
ever, whether  any  capitalists,  familiar  with  trafllc  conditions  and  the  cost  of 
conducting  transportation,  would  be  inclined  to  engage  in  a  freight  controversy 
with  existing  lines  for  the  purpose  of  enabling  local  communities  to  get  some- 
thing for  nothing,  or  to  gain  a  small  advantage  over  their  neighbors  more  remote 
from  the  river  at  Government  expense. 

Should  the  project  for  the  improvement  of  the  navigation  of  the  Connecticut 
River  by  the  General  Government  be  carried  out  on  the  lines  Indicated  In  Major 
Leach's  report,  its  advocates  would  be  almost  certain  to  be  disappointed  In  fail- 
ing to  realize  the  anticipated  material  reduction  In  freight  rates  and  In  the 
volume  of  tonnage  which  would  be  diverted  from  the  rail  to  tbe  water  route. 

The  reduced  cost  of  transportation,  which  may  be  secured  by  long  lines  of 
canals  admitting  the  passage  of  boats  of  large  capacity,  can  not,  for  obvious 
reasons,  be  realized  on  short  local  lines,  involving  difficult  and  dangerous  navi- 
gation through  rocky  channels,  in  which  currents  of  7  miles  per  hour  are  to  be 
encountered  during  high  water. 

The  Connecticut  River  Company's  canal.  Improved  as  suggested  would,  how- 
ever, serve  every  purpose  required  by  this  project 

Respectfully  submitted. 

D.  M.  GBicKra, 

Bngineor, 

Maj.  WmiAU  T.  Rorseix, 

Maj.  George  W.  Goethals, 

Maj.  James  G.  Wakre.'*, 

Board  of  Civil  Engineers  on  Improvement  of 

Connecticut  River  attove  Sartfori. 
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Appendix  B. 

XEPOBT  Of  Ifll.  ABTHUB  J.  OBEB,  JUNIOB  KlfOINKEB. 

Newfobt,  B.  I.,  Avffutt  12,  I90i. 

Omsnxumi :  I  have  tbe  honor  to  eabmlt  the  following  report  upon  the  BOTYty 
of  Connecticut  River  between  Hartford,  CJonn.,  and  Holyoke,  Mass. 

On  October  18,  1902,  I  received  Instructions  to  undertake  this  survey  and  to 
organize  parties  for  ttie  same  as  early  as  possible.  While  the  parties  were  being 
made  up,  data  for  the  basis  of  the  work  were  l>eing  collected,  chiefly  from  Re- 
ports of  the  Chief  of  Engineers  for  1871  to  1880,  containing  the  results  of  General 
Ellis's  surveys  of  the  river  made  under  tbe  direction  of  MaJ.  Gen.  G.  K.  Warren, 
from  the  V.  S.  Coast  and  Geodetic  Survey,  and  from  the  Massachusetts  topo- 
graphical survey. 

Field  work  was  commenced  November  17,  1902,  by  one  transit  and  two  level 
parties.  The  latter  were  in  charge  of  Messrs.  J.  H.  Stubbs  and  W.  B.  Hunter, 
who  completed  their  work  in  February,  1903.  The  transit  party,  under  the 
immediate  direction  of  the  writer,  was  small  at  first  (5  men,  including  laborers), 
but  was  gradually  increased  until  large  enough  to  divide  Into  two  sections  for 
topographical  work.  Messrs.  C.  O.  Abell,  C.  A.  Brownell,  J.  Campbell,  B.  A.  Cot- 
trell,  H.  V.  Doherty,  G.  W.  Hayden,  E.  J.  Jones,  F.  McCullough,  F.  W.  Milllken, 
L.  D.  Mott,  and  W.  D.  Murray  were  employed  as  assistants  in  various  capacities 
during  some  portion  of  the  work.  In  December,  1903,  the  field  work,  except 
borings  to  rock,  and  a  detail  survey  of  Enfield  Canal  was  completed,  and  since 
that  time  Messrs.  Doherty,  Hayden,  and  Milliken  have  l>een  completing  the 
maps,  drawings,"  computations,  etc.,  at  the  United  States  Engineer  Office,  New- 
port, R.  L 

GKHXRAI,  DESCmPTIOlf  OF  TED!  BTVEB. 
[See  also  Beport  of  Chief  of  Englneen  for  U7B,  pages  M4,  S78. 8T6,  and  298,  and  for  18M,  page  tIT.] 

The  Connecticut  River  rises  in  the  extreme  northern  part  of  New  Hampshire 
near  the  Canadian  border,  and  flows  southerly  between  the  States  of  Vermont 
and  New  Hampshire,  and  across  Massachusetts  and  Connecticut  to  Long  Island 
Sound.  Its  entire  watershed  is  about  11,083  square  miles,  of  which  about  10,234 
square  miles  are  above  Hartford.  North  of  the  Massachusetts  line  the  water- 
shed is  mostly  narrow  and  precipitous,  and  the  tributaries  are  small,  partaldng 
of  the  character  of  mountain  torrents.  The  principal  streams  entering  alMve 
Holyoke  are  the  Upper  and  Lower  Ammonoosuc  and  the  Ashuelot  rivers  In 
New  Hampshire,  the  Passumpsic,  White,  and  West  rivers  in  Vermont,  and  the 
Millers  and  Deerfield  rivers  in  Massachusetts.  Between  Holyoke  and  Hartford 
tbe  Cbicopee  and  Westfield  rivers  flow  into  it  in  Massachusetts,  and  the  Farm- 
Ington  and  Scantlc  in  Connecticut  At  Hartford  the  Park  and  Hockaunm 
rivers,  the  last  tributaries  of  any  size,  enter. 

From  Its  source  to  the  Massachusetts  line  the  banks  of  the  Connecticut  are 
generally  of  a  permanent  character.  Through  the  States  of  Massachusetts  and 
Connecticut  the  river  flows  mostly  through  an  alluvial  formation,  and  overflows 
the  plain  in  many  places  during  high  freshets,  although  in  some  portions  the 
bed  is  of  hard  material  and  the  banks  high. 

The  Connecticut  is  at  present  navigable  to  Hartford,  49  miles  from  its  mouth, 
by  boats  drawing  9  or  10  feet  Above  Hartford  there  was  formerly  considerable 
river  traffic  as  far  as  Holyoke  and  even  above  the  Massachusetts  line,  but  at 
present  there  is  little  commercial  navigation,  owing  to  shoals  and  rapids  and  the 
advent  of  railroads.  There  is,  however,  considerable  boating  at  and  near  Spring- 
field, Mass.,  75  miles  from  the  Sound. 

During  ordinary  stages  the  river  between  Hartford  and  Holyoke  Is  obstructed 
in  places  by  sand  bars  and  by  rapids.  This  stretch,  about  34  miles  long,  is 
divided  naturally  into  three  characteristic  sections  or  reaches :  First  From 
Hartford  to  the  foot  of  Enfield  rapids  at  Windsor  Locks,  Conn.,  a  distance  of 
about  11  miles,  in  which  the  river  runs  over  a  sandy  bottom  through  a  fertile 
alluvial  plain,  which  is  overflowed  in  highest  water.  Villages  and  tovnis  are 
located  upon  the  second  bank  or  terrace  above  the  reach  of  floods  and  about  a 
mile  from  the  ordinary  banks  of  the  stream. 

Second.  From  the  foot  of  Enfield  rapids  to  Enfield  dam,  a  distance  of  6  miles. 
In  which  the  water  flows  over  a  rocky  l>ed  between  steep  rocky  banks.  Enfield 
or  Windsor  Locks  Canal  on  the  west  bank  extends  from  Enfield  dam  around  these 

«Not  reprinted;  printed  in  House  Document  No.  231,  Fifty-eighth  Congress, 
third  session. 


Digitized  by  VjOOQIC 


920       KEPOBT   or  THE  CHIEF   OV   ENOrNEBBS,  U.  8.  ABITT. 

rapids,  snpplylng  water  power  to  the  mills  at  Windsor  Locks  and  fnmlBbliig  tbe 

only  means  at  present  of  navigating  the  rapids. 

Third.  From  Enfield  dam  to  Holyoke,  a  distance  of  18  miles,  in  which  the  incli- 
nation at  low  stages  is  very  slight,  and  In  which  the  water  is  deeper  than  in  the 
other  reaches.  The  bed  Is  chiefly  sand  and  gravel,  and  the  banks  are  subject  to 
overflow  in  several  places.  On  this  section  are  located  the  cities  of  Springfield, 
Ohicopee,  and  Holyoke,  the  towns  of  ThompsonvIIle  and  West  Springfield. 

FBKVIOUB   BT7BVKT8. 

Between  1871  and  1878  the  Connectlcnt  from  Hartford  to  Holyoke  was  the 
fleld  of  numerous  surveys  made  by  General  Ellis  under  the  direction  of  MnJ. 
G.  K.  Warren,  ClorpB  of  Engineers,  U.  S.  Army.  These  consisted  of  a  general 
survey  of  the  river,  including  topography,  soundings,  and  determinations  of  the 
volume  of  discharge,  together  with  surveys  for  several  projects  for  improving 
navigation  by  the  construction  of  wing  dams,  canals,  dams,  channels,  etc.  (See 
Report  of  the  Chief  of  Engineers  for  1878,  pp.  248-391.)  The  work  appears  to 
have  been  very  tliorough  and  exhaustive,  but  none  of  the  stations  used  fOr  loca- 
tions were  permanently  marked.  This  lack  of  definitely  located  points  made  an 
entirely  new  system  of  triangulatlon  necessary  for  the  present  survey,  and  made 
tbe  comparison  of  the  two  depend  on  natural  and  artificial  objects  common  to 
both  maps. 

In  1897  a  survey  of  the  portion  between  Enfield  dam  and  Holyoke  was  hastily 
made  by  Mr.  H.  B.  Gorham,  assistant  engineer,  under  the  direction  of  Maj. 
Smith  S.  Leach,  Corps  of  Engineers,  U.  8.  Army.  It  consisted  of  soundings  and 
rerunning  the  shore  lines,  and  the  results  are  given  In  the  Report  of  the  Chief  of 
Engineers  for  1898,  pp.  976-lt89.  It  should  be  noted  that  the  lowest  water  to 
which  tbe  soundings  of  these  earlier  surveys  were  reduced  was  that  deter- 
mined by  General  Ellis  when  the  crest  of  Enfield  dam  was  at  about  elevation  39.1, 
while  at  present  Its  crest  Is  about  41.0.  At  Enfield  dam  the  lowest  water  bj 
Ellis  was  about  38.0  and  by  the  present  survey  about  41.0,  thus  making  the 
depths  on  the  earlier  maps  at>out  3  feet  too  small,  In  relation  to  the  present 
survey  on  that  portion  of  the  river  above  Enfield  dain. 

General  Warren  recommended  Improving  the  river  above  Hartford  by  bnlldlng 
a  canal  on  the  east  side  from  near  the  mouth  of  the  Hockanum  River  In  Hart- 
ford to  Enfield  dam,  and  by  dredging  In  shallow  places  between  the  dam  and 
Holyoke.  Major  Leach  recommended  improvement  by  slack-water  navigation 
to  be  obtained  by  constructing  a  series  of  three  lo<^s  and  movable  dams,  one 
at  Hartford  and  two  at  Enfield  rapids. 

THK  PRESENT  SUBVET. 

The  survey  Just  completed  consists  of  a  general  survey  of  the  river  between 
Hartford  and  Holyoke,  including  gage  heights  at  several  places,  bench  levels, 
triangulatlon,  topography,  soundings,  discharge  measurements  at  low  stages,  and 
detail  surveys  of  Enfield  Canal  and  of  possible  sites  for  the  proposed  locks  and 
dams.  All  levels  were  referred  to  the  same  datum  that  Greneral  Ellis  used  In  bis 
1871-1878  surveys,  viz,  Hartford,  zero  or  lowest  water  mark  approximately  at 
Hartford.     (See  also  under  Levels.) 

Before  proceeding  with  details  of  the  survey  a  table  of  distances  of  numerous 
points  on  the  river  above  Hartford  Is  given  for  convenient  reference. 

Table  of  distances  above  Bartford,  Conn. 

Hllea. 

Steamboat  wharf,  Hartford,  Conn 0.0 

Highway  bridge  (new  stone  arch  under  construction),  Hartford,  Conn 0.32 

Railroad  bridge  (New  Tork,  New  Haven  and  Hartford  RaUroad),  Hart- 
ford,   Conn 1. 0 

Meter  section  of  1903,  Hartford,  Conn 1.32 

Month  of  Podunk  Hlver,  East  Hartford,  Conn 1.89 

Telephone  cable  crossing  (Wilsons),  Windsor,  Coun 8.72 

Wing  dam  at  "  Barbers  I^anding  bar,"  South  Windsor,  Conn , 4.0 

Mouth  of  Farmington  River,  Windsor,  Conn 5. 5 

Wing  dam  at  "  Strongs  Island  bar,"  South  Windsor,  Conn &83 

BlBsells  Ferry,  South  Windsor,  Conn 7.56 
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Month  of  Scantic  River  and  wing  dam,  Bouth  Windsor,  Conn 7. 9 

Month  of  Priors  Creek,  East  Windsor,  Conn 9. 9 

Red  HUl,  East  Windsor,  Conn 11. 1 

Foot  of  Windsor  Locks  Canal  and  of  Enfield  rapids... 11.23 

Warehouse  Point-Windsor  Locks  suspension  bridge 12.1 

Railroad  bridge  (New  York,  New  Haven,  and  Hartford  Railroad),  Ware- 
house Point,  Conn 13. 2 

Foot  of  Kings  Island 13.6 

Head  of  Kings  Island 14. 5 

Mouth  of  Stony  Brook,  Suffield,  Conn 14.2 

Old  Enfleld  bridge  site  (telephone  cable  spans  river),  Enfield  and  Suf-  ' 

field.   Conn 15. 5 

Enfield  dam  and  head  of  canal,  Suffield,  Conn 16. 3 

Thompsonvllle  bridge,  Bnfield  and  Snffleld,  Conn 17.2 

Meter  section  at  ThompsonTllIe,  1003,  Enfield  and  SuOicld,  Cuiiu 18. 0 

Massachusetts-Connecticut   State   line 19.2 

Pecowslc  Brook,  Springfield,  Mass ■-  22.9 

South  End  Bridge,  Springfield,  Mass 23.85 

Lower  mouth  of  Agawam  or  Westfleld  River,  West   Sprini^field   and 

Agawam,   Mass 23.4 

Upper   mouth  of  Agawam  or  Westfield  River,  West  Springfield  and 

Agawam,   Mass 24. 16 

Mouth  of  Mill  Kiver,  Springfield,  Muss 23.  7 

Old  toll  bridge,  Springfield,  Mass 2t.  7 

Railroad  bridge  (Boston  and  Albany  Railroad),  Springfield,  Mass 24.9 

Meter  section  at  Springfield,  190.3.  Springfield,  Mass 2.".  4 

North  End  Bridge,  Springfield,  Mass 25.8 

Site  of  Chicopee-West  Springfield  bridge  (destroyed  by  fire,  1903) 2^5 

Mouth  of  Chlcopee  River,  Chlcopee,  Mass 28. -S 

Meter  section  at  Holyoke-Wllllmansett,  1903 32. 1 

Holyoke-WllUmausett  highway  bridge 32.82 

Holyoke-Wllllmansett  railroad  bridge  ( Boston  and  Maine  Railroad) 32. 86 

Holyoke-South  Hadley  highway  bridge 34. 36 

Uolyoke   dam 34.  7 

SADGES. 

At  the  beginning  of  the  surrey  river  gauges  were  established  at  eleven  places 
between  Hartford  and  Holyoke,  as  given  in  the  following  table : 

List  of  ffauoes  between  Bartford  and  Holyoke,  ettabliehed  November,  190i,  and 
read  until  October  IS,  1909. 


iiocation. 

Distance 
above 

steam- 
boat 

wharf, 
Hart- 
ford. 

Remarks. 

B&rlf ord.  tamDorarr  bridm         .... 

MiUt. 
0.8 

&7 

7.« 

11.2 
12.1 

16.8 
17.8 

24.7 
28.6 

82.7 
84.7 

Sonth  side  west  jrfer,  erected  In  1896  by  Conneo- 
tlcat  Biver  Bridge  and  Highway  District. 

In  sections,  on  (■takes,  trees,  and  telegraph  pole; 
lower  sections  exposed  to  ioe. 

In  sections,  on  stakes,  trees:  lower  sections  ex~ 

Wflflonii.  *t  oMft  ff  rofwrfng     ......... 

poeedtolce. 
In  8  sections,  on  lower  gates  of  the  three  locks. 
In  2  sections,  on  east  pier  and  telegraph  pole  on 

east  bank. 
On  upper  side  npper  gate  of  lock. 
On  west  bank  »»  feet  ±  below  ThompsonvlUe 

bridge;  stake  and  tree;  2  sections. 
On  sonth  side  east  pier,  city's  gauge. 
On  sonth  side  east  pier  and  east  abutment;  2  Beo> 

tlons. 
Holyoke  Water  Power  Oo.'sgange. 

Warehouse  Point  toll  bridge 

Enfleld  dam  .    .            .  .  ........... 

Springfield,  old  toll  bridge 

Cuiioooee bridire  ..................... 

Btolyoke'dam ..„ 
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Those  at  Hartford,  Springfield,  and  Holyoke  were  already  In  existenee  and 
merely  required  connecting  with  our  levels.  Tbe  others  were  erected  at  the  best 
available  places,  and  the  height  of  the  zeros  carefully  determined.  Tlie  lower 
sections  of  those  at  Wilsons  and  Bissells  Ferry  had  to  be  reset  frequently  dur- 
ing the  winter  (1902-3)  owing  to  their  exposed  positions.  Near  the  close  of  the 
field  work  the  heights  of  all  were  checked  up  and  found  to  be  substantially  tbe 
same  as  when  erected. 

Daily  readings  were  taken  by  local  observers  at  all  gauges  about  7  a.  m.  and 
6  p.  m.,  and  more  frequently  during  freshets.  Monthly  reports  were  sent  in  by 
observers  and  monthly  summaries  complied  in  the  office  after  reducing  the  read- 
ings to  elevations  above  Hartford  zero  (Table  I).  Diagrams  from  these  records 
were' made,  one  (PI.  I)  showing  relative  dally  heights  at  all  the  gauges  from 
November,  1902,  to  October,  1903,  and  another  (PI.  II)  showing  the  freshets  of 
March  and  June,  1903.  The  former  shows  clearly  the  ordinary  fluctuations  and 
the  effect  of  ice  gorges  in  the  winter,  while  tbe  latter  presents  graphically  the 
progress  of  the  freshet  crest 

A  careful  study  of  the  records  was  also  made  to  determine  the  corresponding 
heights  'of  the  river  at  all  gauges  for  any  given  height  at  Hartford.  This  was 
done  by  plotting  simultaneous  heights  at  all  gauges  and  drawing  a  curve  of  cor- 
responding heights  for  each  gauge.  In  order  to  reduce  the  large  number  of 
observations  at  low  stages  to  a  few  characteristic  heights,  averages  by  months 
of  corresponding  readings  for  half-foot  intervals  at  Hartford  were  taken  and 
plotted,  and  the  curves  drawn  to  fit  the  means  of  these  average  heights  (PI.  III). 
The  increase  In  slope  of  the  river  during  rising  water  and  decrease  during  fall- 
ing water,  espeoinlly  at  high  stages,  was  very  api>arent  in  this  study,  but  is  not 
shown  on  the  plate. 

8L0PK  OF  RIVEB. 

On  the  section  of  the  river  below  Enfleld  rapids  the  slope  of  the  water  surface 
at  lowest  stages  was  found  to  be  somewhat  different  from  that  shown  on 
General  Ellis's  profile  of  alx>ut  1873,  being  a  little  flatter  on  the  portion  between 
Bissells  Ferry  and  Hartford,  and  about  parallel  to  his  between  the  ferry  and 
Windsor  Locks.  This  is  shown  best  on  the  profile  (PI.  IV),  and  Is  also  glyen  In 
the  following  table : 


Place. 


Lowart 

water 

by  Ellis's 

proflle. 


Hartford,  (dd  toll  bridge 

Wllaona,  8.4  miles  above  Hartford 

Bissells  Ferry,  7.8  miles  above  Hartford 

Foot  of  WinoHor  Locks  Canal,  11  miles  aboTO  Hartford . 
Warebonae  Point  toll  bridge,  11.8  miles  above  Hartford 


net. 


ao 
e.1 

4.6 

«.o 

8.* 


Note. — Distances  refer  to  old  toll  bridge  at  Hartford  as  zero. 

Thus  it  appears  that  our  lowest  water  from  about  3.4  miles  to  11.8  miles  above 
Hartford  is  lower  than  that  given  by  General  Ellis,  although  his  lowest  water 
at  Hartford  Is  1.8  below  ours.  This  difference  may  be  due  to  the  deepening  of 
the  river  over  bars  by  the  construction  of  wing  dams  in  1871-1878.  There  can 
be  no  doubt  as  to  the  correctness  of  the  present  heights,  as  they  have  been 
checked  within  a  few  tenths  by  heights  on  other  days.  It  is  also  noted  that  in 
Gneral  Ellis's  report  (Report  of  the  Chief  of  Engineers  for  1878,  p.  267)  he 
found  the  difference  in  height  between  Hartford  and  Bissells  Ferry  to  be  3.1 
when  the  water  at  Hartford  was  at  2.64,  while  it  Is  2.4  by  the  present  survey. 
The  very  lowest  water  at  Hartford  in  1903  (due  to  effect  of  tide)  was  1.1  feet, 
and  the  highest  freshet  height  was  23.6. 

Following  is  a  table  of  slopes  in  several  reaches  for  various  heights  of  water 
at  Hartford: 
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Beach. 

Length 

in 
miles. 

Height 

of  water 

atHai-t- 

ford. 

By  1903  snrrey. 

By  ElllB,  1872- 
1877. 

Pall. 

Slope, 
per  mile. 

Pall. 

Slope, 
per  mile. 

El&rtf  ord  to  WOaons  (caUe  oroeBing) 

S.* 
9.9 

7.8 

8.6 

.9 

7.5 

8.8 

11 

16.8 

0.0 

1.8 

6.0 

10.0 

28.5 

£8.8 

0.0 

1.6 

5.0 

10.0 

23.5 

28.8 

0.0 

1.6 

5.0 

10.0 

28.5 

28.8 

0.0 

1.6 

6.0 

10.0 

28.5 

29.8 

1.5 

6.0 

10.0 

28.6 

1.5 

6.0 

10.0 

23.6 

1.6 

5.0 

10.0 

23.5 

1.6 

6.0 

10.0 

28.5 

0.0 

1.6 

6.0 

10.0 

23.6 

28.8 

Feei. 

Feet. 

Feet. 
2.1 

Foot. 
0.82 

0.9 
1.0 
1.0 
1.0 

0.27 

.29 
.29 
.29 

1.1 

2.1 

.82 

W  il«nnn  tn  R^MAnlln  Vnrrv 

.62 

15 
1.4 
1.8 
1.4 

.38 
.98 
.Si 

.m 

1.3 
1.5 

.w 

.02 

2.1 
2.1 
2.3 
2.1 

.83 
.8:1 
.32 
.3:1 

......     . 

2.4 

1.70 

.827 

Biasells  Perry  to  foot  Windsor  Locia 

.17 

2.2 
1.9 
1.8 
1.1 

.61 
.63 
.<« 
.31 

.60 

.17 

Enfield  <i*tti  to  TbomnsonvillA 

6.6 
.8 
.6 

2.0 
.8 
.6 

1.8 

5.2 
.1 
.1 
.6 

2.1 
.2 
.2 

1.0 

1.6 

6.6 

.33 
..W 
2.22 
.M 
.(« 
.17 
.69 
.03 
.10 
.16 
..'« 
.<» 
.05 
.2* 
.37 

1 

1 

XboniDson  tjIIa  to  SDrino^eld.                ..... 

1 

Sprintrfiolcl  toCliicoDOO       .      ...  ...    ...... 

Chvv>iM*  to  "WfllimftiiBfttt  , 

1 

1 

1 

Knfleld  dtklXk  to  WilUnuuuett 

.70 

.018 

.6 

1.6 

8.1 

10.8 

.04 
.09 
.21 
.66 

16.6 

.96 

Records  of  dally  snuge  heights  nt  Ilartford  from  1871  to  1877  are  given  In 
Report  of  Chief  of  Engineers  for  1878,  pages  358  to  390,  and  for  1878  In  Report 
for  1880,  page  408 ;  heights  from  189C  to  1903  from  records  of  Mr.  Edwin  D. 
Graves,  chief  engineer  of  the  CJonnectieut  River  Bridge  and  Highway  District, 
are  given  in  Table  II. 

Tables  are  also  given  showing  the  number  of  days  each  year  from  1871  to  1878 
and  1897  to  1903  that  the  water  was  above  each  foot  In  height  at  Hartford 
(Table  III) ;  average  monthly  and  yearly  heights  at  Hai-tford  (Table  IV)  ; 
daily  gauge  heights  at  Springfield  from  1871  to  1902  reduced  to  Hartford  zero 
from  records  furnished  by  Mr.  Charles  M.  Slocum,  city  engineer  (Table  V) 
(from  1871  to  1882  the  latter  gauge  consisted  of  painted  figures  on  the  south  side 
of  the  east  pier  of  the  old  toll  bridge ;  since  January,  1882,  a  wooden  gauge  has 
been  maintained),  and  the  number  of  days  each  year  from  1871  to  1003  that  the 
water  was  above  each  foot  In  height  at  Springfield  (Table  VI). 


Two  lines  of  accurate  bench-mark  levels  as  a  basis  fOr  all  elevations  were  run 
between  Hartford  and  Holyoke,  one  on  the  west  bank  of  the  river  In  charge  of 
Mr.  J.  H.  Stubbs,  with  Mr.  L.  D.  Mott  as  rodman,  the  other  on  the  east  side  In 
charge  of  Mr.  W.  B.  Hunter,  with  Mr.  C.  A.  Brownell  as  rodman.  They  began 
work  November  IT,  1902,  and  finished  February  16,  1903. 

A  new  18-Inch  BufC  &  Buff  level  was  used  by  Mr.  Stubbs,  and  a  nearly  new 
18-inch  Eeuflel  &  Esser  Instrument  by  llr.  Hunter,  both  l>elng  kept  in  good 
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adjustment  More  than  ordinary  care  wan  taken  to  obtain,  If  possible,  remlta 
nearly  up  to  the  standard  of  precise  levels.  Backsights  and  foresights  were 
made  equal  by  pacing;  turning  points  were  usually  ou  a  one-half  inch  square 
Iron  pin  with  collar,  driven  firmly  Into  the  ground ;  lines  were  either  doubled  or 
run  with  two  turning  points,  and  the  parties  occasionally  checked  across  the 
river  by  water  level  or  by  direct  readings. 

The  datum  plane  was  the  United  States  engineers'  ssero  (approximately 
lowest  water  mark)  at  Hartford,  as  established  by  General  Ellis  during  his 
surveys  between  1871  and  1878,  from  an  old  gauge  and  marks  on  a  pile  at  the 
steamboat  wharf  (see  Beport  of  Chief  of  Engineers  for  1878,  p.  265),  and  per- 
petuated by  him  In  several  bench  marks  in  that  vicinity.  Only  two  of  these 
benches  were  found  that  were  apparently  undisturbed,  one  "on  outer  edge  of 
water  table,  center  of  curve,  at  northwest  corner  of  Woodruff  ft  Beach's  office. 
Commerce  street,  Hartford,"  elevation  24.103,  the  other  "on  outer  coraer  of 
water  table  of  foundation  at  north  corner  of  0)lt's  office  (edge  of  water  table)," 
elevation  34.732  (Report  of  Chief  of  Engineers  for  1880,  p.  422).  These  agreed 
within  less  than  0.01  foot,  and  also  checked  substantially  with  the  gauges  In 
existence  at  the  steamboat  wharf  and  at  the  temporary  bridge. 

The  terminus  of  both  lines  was  the  well-known  bench  "  110  "  at  Holyoke  dam, 
determined  by  General  Ellis  in  1872-1874.  Several  of  his  benches  en  route  were 
also  found  and  touched  upon  in  the  new  systems.  At  the  end  the  two  lines 
checked  with  each  other  within  0.07  foot  and  nowhere  was  there  more  than  0.09 
difference  between  them.  The  average  of  the  two  made  bench  mark  "  110  "  0.34 
of  a  foot  higher  than  given  by  General  Ellis.  The  new  heights  appear  to  grad- 
ually diverge  from  the  old,  and  the  only  cause  suggested  for  this  discrepancy  Is 
the  fact  that  the  new  lines  were  rim  during  the  winter,  when  a  slight  settlement 
of  the  Instrument  may  possibly  have  occurred  occasionally  during  the  time 
between  backsights  and  foresights,  making  the  latter  or  minus  readings  a  trUle 
too  small. 

Below»la  given  a  table  of  comparisons  of  the  two  lines  with  that  of  General 
Ellis,  including  also  a  bench  in  the  line  of  precise  levels  run  in  1893  by  Mr.  C.  H. 
Van  Orden  from  Boston  to  Albany  from  the  datum  of  mean  sea  level  at  Boston. 
Van  Orden's  elevation  of  the  bench  mark  on  the  east  abutment  of  the  Boston 
and  Albany  Railroad  bridge  at  Springfleld,  Mass.,  is  72.07  (Report  of  Massa- 
chusetts Topographical  Survey  for  1903,  p.  35),  while  its  height  by  the  mean  of 
the  two  lines  of  this  survey  is  72.32,  to  which  should  be  added  0.09  foot  to  refer 
it  to  mean  level  of  Long  Island  Sound  (Rills  In  Report  Chief  of  E^ngineers  for 
1880,  p.  411),  making  it  72.41,  and  showing  a  difference  of  0.34  of  a  foot 

Table  of  oomparisong  toith  each  other  of  linet  of  level*,  Hartford  to  Bolyoke,  in 
survey  of  1902-S,  and  with  those  of  Ellis,  JS72-1874;  alto  with  bench  marhs 
in  line  of  precise  levels  from  Boston  to  Albatty,  1898. 


Bench. 


EleTation  above  Hartford 
zero,  by— 


Stabbe.       Hnntor. 


Ellis. 


Above 

mean  low 

wat»»r, 

Boston, 

Van 
Orden 


Outer  edge  water  table.  Woodruff  &  Beach's  of- 
fice, Hartford 

Outer  comer  water  table,  Colt's  office,  Hartford.. 

Stone  bounds,  west  end,  temjiorary  bridge,  Har1> 
ford 

Stone  boonds,  east  end,  temporary  bridge,  Hart- 
ford   


Stake  and  nail  at  Wilsons,  8i  miles  above  Hartford. 
Water  surface  at  Biaaells  Ferry 


Spike  In  foot  of  northerly  pine  tree,   Bissells 
Ferry  h 


24.108 
84.rd9 

87.060 

83.287 
19.10* 
10.  Ml 


24.108 
84.732 


27.(n9 


al».14«l 
1U.I04 
10.940 


Northeast  comer  nnderplnnlng  stone,  Bassinger's 
tobacco  shod,  west  side  river  rood  at  Warehouse 
Point* 

Iron  poet,  corner  roads  east  end  Windsor  Locks 
tolrtrldge 

Northeast  comer  soatherly  parapet  east  end 
Windsor  Locks  toll  bridge 


29.927 
82.304 
86.002 


28.481 

29.926 
32.808 
86.990 


»28.310 


ft  29. 810 


•  Stubb's  line  from  Hartford  to  Wilsons  checked  by  doubling  and  adjusted.  Hunter's 
Une  not  doubled,  bat  adjusted  to  agree  with  Stubb's,  his  belgut  of  10.148  of  stake  and 
nail  being  reduced  to  19.104. 

*  Height  may  have  changed  slightly  since  fillls  snrvqr. 


Digitized  by 


Google 


AFFEKDIX  D — BBPOBT  07  UEUT.  COL.  POWBUi. 


925 


Table  of  comparisons  with  each  other  of  lines  of  Unel*,  Harfford  to  Holyoke,  in 
mirvey  of  190S-S,  and  tenth  those  of  Ellis,  1879-1874,  etc. — Continued. 


Braoh. 


Elevktion  above  Hartford 
zero,  by— 


Btnbbe. 


Hnnter. 


EUis. 


AboT* 
mean  low 
water, 
Boston, 
Van 
Orden. 


Southeast  comer  weet  abatment  Warehonae  Point 
railroad  bridge 

Southwest  comer  eastabntment  Warehonse  Point 
railroad  bridge 

Water  snrfaoe  at  ThompaonTllle,  Conn.,  Jan.  16, 
1908 


Northeast  comer  capping,  rallrcad  bridge  over 
_8ec(n>d.road  sonth  of  Thompsonvllle  o 


0.898 
48.084 
48.710 


Van  Orden's  bench  mark,  north  end  abatment 

Boston  and  Albany  B.  B.  bridge,  Spnngfleld 

T.  P.  on  wing  wall  east  and  Holyoke  dam 

T.  P.  on  wing  wall  west  end  Hofyokedam 

Bench  mark  "110,"  near  weet  end  Holyoke  dam... 


078.378 
72.288 
110.835 
110.  3:h 
108.848 


81.  an 
88.  on 

48.780 

678.77 
0  72.446 
72.386 
110. 7M 
110.266 
1(8.276 


«1.7H) 
81.800 


a76.663 
7J.155 


TS.OTO 


vn.va 


•  Height  may  have  changed  gllghtly  since  Ellis  sarvey. 

•Elevation  determined  approximately,  as  an  adltlonal  capping  stone  about  0.85  of  a 
foot  high  had  been  added  since  Ellis  survey,  and  cracks  In  the  wall  showed  signs  of 
settleinent. 

•  Elevation  above  Lone  Island  Bound  (mean  level),  Hartford  aero  being  0.09  foot  above 
that  plane.      (Beport  Chief  of  Engineers,  1880,  p.  411.) 

Table  yil  gives  a  Hat  of  the  more  permanent  bencb  marks  establlslied. 
Including  also  some  of  those  left  on  roots  of  trees  for  stadia  work.  The  eleva- 
tions in  each  line  are  aa  determined  by  that  line,  and  are  not  adjusted  to  a  mean 
of  the  two.  They  are  arranged  In  the  order  of  their  sequence  above  Hartford, 
all  on  the  east  side  of  the  river  being  taken  first,  then  those  on  the  west,  and 
lastly  tbbse  up  the  Farmlngton  River. 

TBIANOUIATIOII  AND  TOFOOBAPHT. 
XBIANOCIATION  AIANO  BIVXB  BARKS. 

Tfianoulation — Vwnberino  stations. — The  general  survey — ^topography,  sound- 
ings, etc. — was  based  on  a  system  of  trlangulation  between  stations  along  the 
ordinary  banks  of  the  river,  numbered  odd  on  the  east  and  even  on  the  west 
shore.  Stations  were  usually  chosen  about  opposite  each  other  In  pairs,  and 
the  pairs  spaced  a  little  farther  apart  than  the  width  of  the  river. 

Marking  of  points.— O&k  stakes  2  Inches  square  by  18  Inches  long  were  used 
to  mark  most  of  the  stations,  and  a  1  by  2  Inch  furring,  with  flag  attached,  was 
erected  at  each.  A  few  of  the  stations  were  chosen  upon  the  masonry  of  bridge 
abutments  and  permanently  marked  by  drill  holes,  and  some  40  or  more  were 
marked  by  1-inch  galvanized  pipe  driven  3  feet  into  the  ground  and  nearly  flush 
with  the  surface. 

Base  lines. — At  intervals  of  1  to  5  miles  base  lines  between  adjacent  stations 
were  measured  (and  checked  within  less  than  0.1  foot)  with  a  100-foot  steel 
tape.  Each  base  served  as  a  check  on  the  trlangulation  work  above  the  last 
previous  base,  and  was  used  as  the  initial  line  for  the  system  between  it  and 
the  next  succeeding  base. 

Ueasurinit — Angles — Adjustment. — The  angles  of  the  system  were  observed 
and  checked  to  the  nearest  half  minute  with  ordinary  Ourley  and  Keuffel  & 
E}sser  transits  by  reading  azimuths  to  all  stations  visible  from  the  station 
occupied,  this  being  done  by  the  topographic  party  as  soon  as  the  instrument 
was  set  up  at  a  station  and  previous  to  taking  stadia  shots.  All  three  angles 
of  each  triangle  were  thus  measured,  and  adjusted  when  necessary,  before 
computing  the  sides;  corrections  of  SO  seconds  in  any  one  angle  being  seldom 
required. 

Results — Check. — The  results  obtained  by  this  method  proved  very  satisfac- 
tory. Computed  and  measured  lengths  of  base  lines  checked  usually  within  a 
few  tenths  of  a  foot,  and  the  total  error  in  the  34  miles  was  only  1.06  feet ;  i.  e., 
the  algebraic  sum  of  the  differences  between  the  computed  and  the  measured 
lengths  of  all  the  base  lines,  each  computed  from  the  next  previously  measured 
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base  tbrough  the  iBtervenlng  triangles,  was  1.08  feet,  as  sbown  In  the  follovtog 
table: 

Tahle  gJiowino  comparitons  hetween  computed  and  meatwrei  length*  of  iMse 
lines,  the  computed  length  teing  the  result  obtaimei  from  the  previously  meat- 
vred  base  Une  and  the  intervening  triangles. 


Stations. 


AtoB.... 

82  to  SI... 
48  to  60... 
TOto72... 
OtoH... 
121  to  ISO. 
189  to  141. 
ISStolK. 
168  to  ITS. 
178  to  182. 

mtol90. 
80BtoZ14. 
287  to 229. 
261  to  260. 
278  to  280. 


Location. 


Stone  boandB  at  Hartford  temporary 

bridge. 
Below  month  of  Farmlngrton  BlTer . . . 

Opposite  BiaBells  Ferry 

Below  Enfield  Canal  ontlet 

Warehonse  Point  railroad  bridge , 

TbompeonvUle  bridge... 

liOngmeadow  meadows 

South  End  Bridge,  Springfield,  Ma.s3  . 
Boston  and  Albany  Bailroad  bridge, 

Springfield,  Haas. 
Xorth  KDd  Bridge,  Springfield,  Haas . 

Chlcopee  bridge 

WiUlmansett— oppoaite  In^leslde , 

■WiUimansetfc— Holy  oke  bridge ." 

Holyolcedam 

Total , 


Computed 
length. 


Ftet, 


1,447.90 
1,104.80 
1,692.20 
1,628.30 
1,071.60 
1,024.80 
1,680.80 
1,3M.31 
1,266.30 

1,142.60 

1,267.60 

976.20 

782.54 

1,060.60 


17,196.26 


Measnred 
length. 


Ftet. 
1,189.60 

1,446.60 
1,108.96 
1,682.86 
1,830.10 
1,071.11 
1,026.42 
1,861.90 
1,858.21 
1,265.70 

1,148.08 

1,266.16 

974.98 

ras.ao 

al,030.68 


17,197.17 


Difference 
error. 


Dlstanoe 
from  pre- 
vious OBse. 


Fleet. 


+2.40 
+  .35 

-  .66 

-  .80 
+  .40 
-1.10 
-1.00 
+  .10 

-  .40 

-  .80 
+1.8S 

+1.20 

-  .08 

-  .20 


+1.06 


MOa. 


S 
8 
8 
8 
4 
8 
8 
8 
1 

1 
I* 

r 

8 


81 


aPortlon  comprising  crest  not  measnred;  taken  to  be  1,020  feet,  on  good  aothority. 

Ooveming  dzimutlis — In  order  to  check  and  eliminate  slight  errors  in  azimnth 
that  were  liable  to  occur  on  account  of  reading  angles  to  minutes  or  half  minutes 
only,  a  system  of  main  or  goyernlug  azimuths  was  run  between  stations  as  far 
apart  as  it  was  possible  to  see,  varying  from  one-half  to  4  miles.  These  angles 
were  observed  with  a  Buff  &  Berger  transit,  graduated  to  ten  seconds,  measur- 
ing carefully  the  main  angles  or  those  between  the  immediately  preceding  and 
succeeding  stations  in  the  system  by  repeating  five  or  six  times  and  taking  the 
mean.  It  is  believed  that  this  governing  line  was  correct  throughout  within 
less  than  half  a  minute.  Readings  were  taken  to  all  stakes  visible  from  the 
station  occupied  for  checks  on  the  azimuths  of  those  lines. 

TEBTIABT   TBIANOULA.TIOII. 

Basis. — As  no  permanent  marks  of  the  previous  survey  were  found,  other  than 
locations  of  bridges,  etc.,  on'  the  plan,  it  was  thought  desirable  to  connect  the 
present  survey  with  Coast  Survey  points  by  a  system  of  tertiary  trlangnlation, 
called  locally  "  hill  "  triangulatlon.  This  system  was  begun  after  the  river  trian- 
gulatlon  had  progressed  some  5  or  6  miles,  and  was  betiind  the  latter  until 
Windsor  Locks  was  reached,  after  which  the  two  were  kept  more  nearly 
together. 

Btations. — Stations  were  from  one-half  to  3  miles  apart,  according  to  the  terri- 
tory, and  usually  on  high  ground  back  from  the  river.  They  were  marked  by 
granite  posts  4  feet  long  with  5-inch  square  dressed  tops,  having  small  drill  holes 
and  the  letters  U.  S.  on  the  top  faces.  They  were  set  about  flush  with  the 
ground  with  the  line  of  the  letters  parallel  to  the  river  and  placed  so  as  to  be 
read  when  facing  the  river. 

Party. — No  special  party  was  employed  for  this  branch  of  the  work  and  but 
little  time  was  available  for  it  without  delaying  the  topography,  hence  in  a  few 
places  where  the  country  was  but  partly  open,  triangles  of  poorer  shape  than 
desirable  were  included  in  order  to  hasten  the  work  and  avoid  erecting  elevated 
stations. 

Angles. — Very  fine  work  was  not  attempted,  but  considerable  care  was  taken 
to  obtain  good  results.  Angles  were  observed  with  a  Buff  &  Berger  transit 
graduated  to  ten  seconds,  first,  by  reading  round  In  series  and  then  by  repeating 
each  desired  angle  at  least  five  times  (until  the  total  came  near  360°  or  a 
multiple),  and  taking  the  average.  Triangles  were  usually  adjusted  separately, 
but  occasionally  quadrilaterals  were  Adjusted. 
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The  basis  for  tbls  system  was  the  fonr  Coast  Surrey  distances  from  the  sta- 
tion "  Kennedy  "  (which  was  found  in  good  condition),  in  East  Hartford,  Conn., 
to  stations  "  Head  of  Victory,"  "  St.  Patrick's  spire,"  and  "  Mrs.  Sage's  bouse  " 
(cupola),  in  Hartford,  and  "  Bast  Hartford  Catholic  Church  spire."  From  each 
of  these  lines  the  distance  "  Laurel "  to  "  South  Windsor  "  of  the  system  was 
determined  independently,  and  the  probable  mean  was  taken  for  continuing  the 
computation.  At  Springfield,  Mass.,  the  terminus  of  the  system,  a  check  was 
obtained  in  the  lines  from  the  U.  S.  Coast  Survey  and  Massachusetts  topo- 
graphical survey  station  "Arsenal "  to  the  Massachusetts  topographical  survey 
stations  "  First  Congregational  Church,  West  Springfield,"  "  Banky,"  and  "  Long- 
meadow  water  tower."  These  distances  in  the  present  survey  came  out  too 
large  by  amounts  varying  from  four-tenths  to  2  feet,  which  error  may  have 
entered  in  the  poorly  shaped  triangles  before  mentioned.  Oeographiced  ix>si- 
tions  of  the  stations  have  not  yet  been  computed. 

Connections  between  the  river  and  tertiary  systems  were  made  at  many 
points  by  angles  read  from  stations  of  one  to  those  of  the  other,  some  lines 
l)elng  read  in  both  directions  and  others  In  only  one. 

Above  Springfield  It  was  thought  unnecessary  to  continue  the  system,  as 
several  prominent  Massachusetts  topographical  survey  points  exist  near  the 
river.  Angles  to  these  points  were  read  frequently  from  the  river  stations,  and 
their  known  location  served  as  a  check  on  the  river  trianguiatlon. 

Following  is  a  list  of  the  tertiary  triangles  and  their  computations: 

Tertiary  triangulation. 


No. 

Station. 

Observed 
augle. 

Corrected 
angle. 

Log.  sin. 

Log.  side. 

Side. 

Initial  cdde 
from— 

fLanrel        ...  ....... 

4186  14 
134  22  40 

o          /      // 

4138  14 
134  22  40 
4  01  06 
60  29  04 
75  35  50 
43  55  06 

45  09  17 
180  19  23 

48120 
60  44  16 

72  08  60 
47  12  55 

73  50  04 
99  82  42 

6  87  14 
7168  18 

43  28  04 
64  44  88 
68  40  48 

117  5188 
927  88 
89  48  08 
64  3123 
75  40  85 

68  24  17 

69  2168 

67  18  46 
62  80  16 
55  49  00 
6140  45 

m64  45 
16  18  66 
616120 
616120 

U164  46 
16  18  56 
40  28  07 

68  88  06 
75  65  46 

46  8018 

74  03  85 
60  27  18 

44  40  86 

70  29  86 
64  48  60 

127  47  04 
37  32  16 
14  40  40 
68  86  08 

75  65  46 
40  28  07 

9.822163 
9.854150 
8.845567 
9.939630 
9.986132 
9.841129 
9.8,')0655 
9.882188 
8.8S16778 
9.940711 
9.978822 
9.86,5648 
9.1V'.479 
■j.'.«:-.A5 
ii.i«;i.i05 

s.waflo 

9.836764 
9.956365 
9.900611 
9.946495 
9.21,5766 
9.  sofvBO 
■.".•y^iTi 
j.;/ocJ86 
9.961480 
9.934720 
9.924716 
9.947946 
9.917634 
9.944633 
9.967434 
9.446423 
9.895674 
9.  ,895674 
9.967484 
9.44^1428 
9.812;)65 
9.9.52176 
9.98<iT70 

9. 8.5:!-i<rr 

fl.:-::e6 
;>.■•■:  •."188 
9.,S}7.)18 
9.974328 
9.956t!r4 
9.897808 
9.784880 
9.403777 
9.9G2176 
9.966770 
a.812866 

4.896434 
4.428431 
8.419848 
4.428431 
4.474933 
4.329930 
4.. -HIM 
4.*MSi97 
3.411*587 
4.4(H097 
4.442606 
4.:«'.«e» 

i. xfy.ru 

4.:>v,.i40 
a.41ii:00 
4.1*1440 
4.210264 
4.329876 
4.103944 
4.149988 
3.419188 
4.14:',"e8 
1.  ■.-,'.  ■■)40 
4  :l:,':il64 
4.42fi4ai 
4.  411721 
4.401716 
4.404997 
4.374686 
4.401684 
4. 401 700 
3.880689 
4.329940 
4.:i2!)948 
4. 401708 
3.880(»2 
3.880688 
4.020608 
4.05.5197 
4.428IS1 
4,.V,>^89 
4..51M62 
4.4(«:i»7 
4.6y31«r 
4.514668 
4.514668 
4.401676 
4.020638 
4.020688 
1.065288 

8.88ona 

Feet. 
24,013.00 

26.M.S.00 

2,629.30 
26,818.00 
28.849.00 
21,376.00 
23,6,30.00 
25,410.00 

2,6-^7.80 
26.410  DO 
27,T»-,00 
21.11,1,00 
:;i.:^'.':00 
:.--.■.  I'l;  00 

:;. ':::■:  00 
22,4'l:;.00 
16,  .-.I.'- 00 
21.:r,:i  00 
12, Till  00 
14,1:-':  100 

2,11-':.  40 
14.1.100 
li'.'.O-.  00 
:;l.:71.00 
2.,.-i-00 
2.5.  H,.:  00 
25,1-';    00 

2:5.1       00 

211, 111  00 
2,5.11  00 
2,5.:;:.  00 

7,:.i  .  80 
21,:::i  00 
21,:ir,  00 
25,:.' 11  00 

7,.-.'    00 

7..5:.7  90 

10,4-100 
ll.ir,,  00 

;.fi.--N.oo 

,>i.  1111,00 
l!:-'.-lui.,00 
25,41-00 
34. i»;.  00 
82,7iw,00 
32,7iw00 

25,21:100 

10,4-1  50 

10,4-1  50 

U,li.-ii  00 

7,5j;.4fl 

IT  S.O.S. 

South  Windsor 

60  29  04 
75  35  50 

L 

Viftory       ■. 

45  09  17 
180  19  23 

E^medy 

U.S.  0.8. 

St.  Patricks 

South  Windsor 

60  44  16 
72  02  50 

3. 

St.  Patrick*8 

Laurel . 

78  50  04 
99  82  48 

Eeuziedy      

0.8.C.a 

Mtw  Sage'a  bouso 

Smith  Windsor 

Laurel 

716818 
43  23  04 

6. 

Laurel...     -  ....... 

62  40  48 
117  51  88 

U.S.  0.8. 

E.HartCath 

South  Windsor 

89  48  08 
64  8188 

7. 

E  Hart.Cath 

BarT>er 

63  2417 
69  2168 

Laurel                ..... 

1. 

Barber 

68  8016 
66  48  00 

10 

8. 

St  Patrick*8 

n 

South  Windsor 

11164  41 
16  13  68 
61  61  19 
51  61 19 

11154  41 
16  18  58 
40  28  08 
63  36  08 
75  55  45 
46  80  12 
74  08  86 

9  and  10. 

Barl>^-   . 

Probable 
mean. 

12 

South  Windsor 

18 

South  Windsor 

12. 

Windsor 

14 

L 

Victory 

44  40  35 
70  29  85 

16 

Laurel.. --.. 

3. 

St.  Patrick's 

Barber 

127  47  04 
87  88  12 
14  40  97 
68  86  08 
76  65  46 
48  28  08 

in 

Windsor 

14  and  15. 

Laurel ... 

IT 

South  Windsor 

Barber 

1& 

;Wlndsoxt. — ». 
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Tertiary  trianguJation — Conidnaed. 


No. 

Station. 

Observed 
angle. 

Corrected 
angle. 

Log.  Bin. 

Log.  side. 

Side. 

Initial  side 
from— 

Soautio ., 

o       1      II 

44  37  62 
86  17  28 
96  04  86 
88  46  81 

117  88  U 

26  46  08 
88  46  01 
6112  06 
46  01  47 
24  48  00 

130  38  17 
84  88  88 

66  18  16 
96  5147 
16  56  53 

27  0187 
109  51  11 

48  07  00 
40  18  22 
86  20  20 
68  2128 
86  18  43 
48  69  89 

46  4140 
61  37  06 
88  28  10 

86  00  04 

87  08  23 
109  64  64 

82  66  22 
81  26  56 
26  87  88 

118  56  26 

67  56  48 

68  46  18 
48  16  66 

88  86  ± 
78  56  64 
72  24  08 

133  27  80 
3138  51 
15  00  03 
44  82  01 
51  42  64 

83  44  80 
124  02  64 

26  2113 
80  86  68 

84  68  88 
60  48  80 
94  12  00 
65  06  80 
72  40  05 
42  14  16 
87  16  8} 

47  00  19 

9         1       II 

44  37  62 
86  17  80 
69  04  88 
82  46  88 

117  28  16 
20  4611 
88  46  04 
6118  00 
46  0147 
24  48  10 

130  38  17 

84  38  38 

66  12  17 
96  6149 
16  55  64 
27  0148 

109  61  14 

43  07  08 
40  18  20 
86  2018 
53  8128 
86  18  43 
48  66  38 

46  4189 
6137  00 
82  22  66 

86  00  01 

87  08  25 
109  64  66 

82  66  40 
3126  56 
29  87  88 

118  66  88 

67  66  60 
63  46  IS 
48  16  67 

88  40  04 
78  65  64 
72  24  02 

188  27  28 
8182  46 

14  69  63 

44  82  02 
61  42  66 
88  45  08 

124  08  64 

85  2118 
80  85  68 
84  58  88 
60  49  21 

94  12  01 
66  05  33 
72  40  08 
42  14  19 

87  16  25 

47  09  20 

95  86  16 
146  84  47 

15  89  40 
18  46  83 
42  14  19 

65  05  83 
72  40  08 
58  26  68 
44  60  88 
76  48  80 

48  88  06 
98  03  05 

88  23  50 

66  41  50 
47  83  19 
66  44  61 
26  42  41 

96  38  14 
53  38  05 
66  54  67 
76  26  84 
46  88  20 
22  12  04 

118  41  85 
88  06  81 

8.S46671 
0.772846 
0.994527 
9.733481 
0.948043 
9.606711 
6.896631 
6.891741 
6.857151 
6.621350 
0.880146 
9.620080 
0.961418 
9.996877 
0.464288 
0.657472 
9.973387 
9.834737 
0.810813 
0.999113 
9.904370 

o.9ge&«6 

9.877740 
9.854884 
9.944377 
9.728828 
9.998941 
9.780871 
0.973219 
9.735460 
9.717246 
0.694089 
9.942069 
9.967004 
9.962806 
9.872902 
9.680697 
9.961B46 
6.979181 
9.860878 
0.718651 
9.4129U 
9.845923 
9.894840 
9.967411 
9.918327 
9.631651 
9.706'/28 
0.768343 
0.886410 
8.968832 
0.957608 
9.979821 
9.827511 
9.782036 
9.866224 
0.967632 
0.752248 
0.431276 
9.607304 
9.827511 
9.957602 
9.979821 
0.980447 
0.8488r7 
0.968248 
0.888228 
0.995697 
0.793168 
0.969708 
0.868016 
0.96»209 
9.652727 
9.963827 
9.606026 
8.928177 
0.967787 
0.861577 
8.677380 
0.043101 

4.05.5197 

3.98(.I771 

3.S»80m 
4.nj,5:ffl8 
3.',i4:ii01 
3.01:4  01 
;-).Sisai 

a.wtiissi 
8.  mvssi 

4.062411 
3.K02«1 
4.(V.24ll 
4.(ro7.s70 
:!.  5(15^31 

3.  ,=jai8l 
:).  s.si  146 
:f.7fi96 
3. 7  am 

:(.'.(:« i;86 
:i  s:a:(63 

a  715248 
a  692162 
a  930796 
8.715241 
a  985360 
a715248 
a  607584 
a  669836 

autiu';96 

a  907660 
4.166620 
a  669884 
a  66.5636 
8.67,5822 
a  575822 
a  886671 
a  874006 
a  874006 
a  731779 
a  426089 
a  731776 
a  780896 
a  883267 
a  780696 
a  484020 
a666087 
a5690OT 
a  700168 
a  809584 
a  700168 
a782381 

a67oon 

a  781776 
a  814868 
a  947676 
a  814968 
a  483806 
8.570024 
8.670024 
a  700115 
a  722384 
8.782370 
a  640200 
a  780185 
a640200 
a  767675 
a  665146 
a66614« 
a  603450 
a  598658 
a  608456 
a  844.550 
a  756768 
8.766758 
a  821308 
a  666158 
a  698668 
a064424 

aasiisi 

Feet. 

n,.Tw.0O 
9,566.90 

15,9fil.0O 
S.S-W.OO 

15,6*0.00 
8.77(1.10 
B.  770. 10 
(j..s,siJ.90 
6,  :*  12.40 
(i.;i(B.40 

11.. 516. 00 
fi,:t44.00 

11,546.00 
l:.',."i:i8.00 
3,  (175. 00 
3,674.80 

7, (»(:">  80 
.5.,V.'M0 
r,..-,JT.10 

s.v.'^.no 

ii,NV>.70 

6,  .S.M.  70 
5,101  (M 
1,0. "MIO 
S..-/-'7.00 
5,100.00 
9,  (a  if*., 50 
5,191.00 
8,08:140 
4,67,5.6(1 
.•*,,5-;7.00 
s,o-<:i.a) 

14,309.00 
4,675.60 
4.. 5-25. 20 

:(,  7(0.50 
;i.7(i-,  ,50 

7,  7(11. 30 
7.4,sl.80 
7.4K1.80 
5.:«I2.80 
2.667.30 
5.:si2.a0 
6.0:  {5. 30 
7.(^W.10 
6,0:15.30 
3,119,00 
3,7((7.60 
3,707.60 
5,013.70 
6, 450-  40 
5,013.70 
5,276.90 
3,716.00 
6,802.80 
6,5:.)0.80 
8,80(5.00 
6,  &:«.).  80 
3,llH.fl0 
3,715.60 
3,715,60 
5, 01;).  20 
5,276.40 
5,276,80 
4,3i;7.k..l 
6,(«7.U0 
4,:*7.20 
6,-.?75.90 
3,9:K80 
3.1(:«.80 
3,1S7.60 
3,1K\'<.70 
3,1S7.60 
6.'.)'.i|.:« 
5,711.60 
5.711.60 
6,  (26. 90 
4, '.106. 30 
8,908,70 
9,213.60 
6,626.00 

18 

Sooth  Windsor 

Windsor 

la 

Priors 

19 

S«antio 

18. 

Windsor 

m 

Priors  

19. 

S(»ntio 

Red  Hill 

m 

20l 

Hftyrlftllfl 

Webb 

fl2 

Ri>d  HIU 

8L 

Havdens 

ffl 

Warehouse  Point 

PpiI  Hill    . . 

88. 

Webb 

(^uiial  .,.. ..  _ 

84 

Wiirelioafla  Point 

i/edHill 

8& 

85 

WareUonse  Point 

Caual-.. 

81. 

K 

Smith ^.. 

Kod  HIM 

84. 

27 

Smith.  

25  and  88. 

Canal 

Pease 

28 

Kmimn 

84. 

Canal 

Kings 

m 

Pease 

87. 

Smith 

Cupola.           

m 

Pease  

80. 

iringa 

R1 

80. 

Cupola. 

rKnflelil 

08 

8L 

Cupola 

Bridge 

88 

Enfield 

88. 

Cupola 

Butn^^ld 

84 

sa 

Bridge 

85 

Bridge 

34. 

flnfflold  . . .    , , 

88 

Biverrlew 

SL 

Cupola 

Bridge 

145  84  48 
15  88  48 

87 

81 

Cupola 

at^mtiia 

4814  16 
65  05  80 
73  40  06 
68  26  46 
44  60  20 
76  43  86 
43  83  10 

98  08  10 
38  28  66 

65  4145 
47  83  14 

66  44  47 
26  42  48 

99  88  14 
68  89  07 
66  54  68 
76  26  80 
46  88  20 
82  12  08 

118  4136 

aoosu 

88 

PBr«wnjB 

37. 

Bridge 

Hig1i'fl''-hnnl 

no 

35  and  8a 

Snflfleld 

Flora 

40 

High  School 

86. 

SuflB^^ld 

41 

High  school  

401 

Flora 

State 

47 

tfA^  hmiRn 

41. 

Flora 

240  hiU 

4A 

State..  . 

48. 

New  house 

240  hill 

u 

4L 

High  school 
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Tertiary  trtangulott'om— Continaed. 


No 


Station. 


"1 

47 
48 

9D 
SI 

se 


M 
S6 
H 

S7 


Railroad 

State 

040  hill 

log 

Kailroad 

Slate 

Lioiigmeadow 

State 

ue 

Agawam 

Longmeadow 

State 

Agairam 

Lonsrmeadoir 

IK •.. 

Forest  

15S 

A^'^am... .......... 

Banky 

Forest 

Agawam 

Agawam  Chnrch 

Longineadow 

Agawam 

Banky 

Agawam. 

Agawam  Cbnrch 

Forest  

Agawam 

Agawam  Cbm^ 

Banky 

Forest  

Agawam  Churcli 

Arsenal.*. 

Banky 

Agawam.... ......... 

Aisenal 

Banky  

Agawam  Chnrcli 

Pu-Bt  Congregation- 
al Cliarch 

Banky  

Agawam ........ 

Arsenal 

Banky  

First  Congregation- 
al Chnrcn 

Longmeadow  water 
tower 

Agawam 

Arsenal 


Observed 
angle. 


36  416T 
107  28  81 
86  46  81 
55  08  51 
71  (S» 
SO  61 11 
16  06  11 

6»e8ia 
TO  55  as 
sruioe 

96  0011 
16  58  01 


50  5180 


28  80  27 
13  48  01 

107  41  31 
3(00  06 

11110  36 
106  28 


2168  16 
IB  17  60 
8216  81 
1010  87 


88  67  19 
11  19  01 


66M81 
120  12  60 


22  11  21 

181  sen 

26  08  41 
26  10  21 
108  5818 


to  16  18 

68  65  23 
96  68  85 
10  68  26 


60  6161 
811116 


Corrected 
angle. 


861166 

107  28  31 
8516  81 
66  08  50 
7108  87 
60  5118 

15  06  11 
68  58  16 
70  65  81 

57  0110 
96  0015 

16  58  05 
50  12  11 
50  5180 
78  6816 
28  80  27 
43  48  08 

107  1181 
3110  00 

114  1138 
108  28 
6613  51 
8158  16 
99  17  60 
82  46  31 
10  40  37 

116  32  52 
23  67  49 
41  49  04 

114  13  07 
66  56  81 

120  42  50 
220  80 
22  11  28 

131  30  16 

,26  08  16 

26  10  21 

108  S3  18 
1166  28 

80  18  26 
9016  12 

58  66  22 

96  58  86 
10  63  26 

18  07  50 

97  63  23 
60  6151 
811116 


Log.  Bin. 


9.770928 
9.979178 
9.766878 
9.913611 
9.982930 
9.889961 
9.850266 
».96:»58 
9.975477 
9.779650 
9.997606 


9.885699 
9.889839 
9.991768 
9.678767 
9.840800 
9.978958 
9.749128 
9.761901 
8.299177 
0.917196 
9.686178 
9.904258 
9.587846 
9.814110 
9.961610 
9.608692 
9.823978 
9.959988 
9.923806 
9.984362 
9.611745 
9.577143 
9.873:«2 
9.6U106 
9.614525 
9.976865 
9.848028 

9.7029rg 
9.999061 
9.988n8 
9.997683 
9.S15B87 

9.884868 

9.996870 
9.889667 
9.711929 


Log.  side. 


&  096100 
a  897666 
8  686061 
8.685061 
8.751867 
a  661896 
a764S67 
a8576.'H 
a879679 
a  879579 
1.097525 
a  963822 
a  867651 
a  861991 
a  963823 
8.861981 
1.088187 
1.162186 

i.oe3i2r 

1.086808 
8.578175 
a  963828 
a  072106 
1.010886 
a672106 
a89K3e9 
1.085869 
a  672101 
a  887886 
1.023101 
a  887886 
a  898112 
8.575825 
1.0^>896 
1.832111 
1.102867 


1.229620 
1.102883 

1.085885 

4.832S77 
1.865629 
1.265689 
1.068888 

1.102869 

1.882111 
1.225911 
1.061178 


Side. 


Feet. 

1,956.60 

7,900.50 

1,848.80 

1,812.80 

5,680.20 

1,585.60 

6,680.20 

7,805>80 

7,578.10 

7,578.40 

12,518.00 

9,200.70 

7,206.80 

7,277.70 

9,200.75 

7,277.70 

10,561.80 

11,627.80 

10,651.00 

10,868.00 

871.86 

9,200.70 

1,700.10 

10,987.00 

1,700.10 

7,913.60 

10,861.00 

1,700.10 

7,715.90 

10,564.00 

7,716.90 

7,911.90 

876.55 

10,881.60 

81,181.00 

012,672.10 

7,9ia70 

16,976.10 

a  18, 673. 10 

10,861.60 
21,521.70 
18,434.40 
18,484.40 
612,183.40 

cl2,678.10 

21,181.00 

<il6,88aa0 

U  26a  80 


Initial  side 
from— 


43  and  M. 


4&. 


47. 


*r. 


Hk 


sn 


64. 


eiandSa 


58  and  65. 


61andsa 


68. 


68. 


•Angles  at  158  Agawam  ars  oompnted,  as  line  158  to  Agawam  is  invisible  on  the  groond, 
tLength  by  Massiiclinsetts  topographical  Bnrvey=12,lK.80  feet. 
'Length  by  Massachnsetts  toi>ographical  anrTey==>18,ff71.10  feet. 
'Length  l^  Maeaachnsetts  topographical  BarTey=il6,881.a0  feet. 

TOPOOBAFHT. 


Topography  was  taken  to  show  shore  lines,  contonrs,  natural  and  artificial 
features  along  the  bank  for  the  entire  distance.  Transit  and  stadia  methods 
entirely  were  used  for  this  work,  based  on  the  systems  of  trlangulatlon  and 
bench  marks.  No  distances  were  measured  with  the  tape,  other  than  the  base 
lines  previously  mentioned,  and  when  substations  were  required  their  locations 
were  checked,  when  poeslble,  by  the  closing  of  branch  lines  on  trlangulatlon 
points.  ^  ' 

Horizontal  and  vertical  angles  were  read  to  the  nearest  minute,  and  at  each 
set  up  the  compass  bearing  of  the  zero  azimuth  was  observed  in  order  to  check 
roiighly  the  orienting  of  the  Instrument  Differences  in  elevation  were  com- 
puted by  means  of  a  diagram,  and  elevations  found  in  the  usual  manner.  Cor- 
rections of  less  than  3  feet  for  horizontal  distances  were  neglected,  being  too 
small  to  show  on  the  scale  of  the  plan. 

Topography  along  the  tributary  streams  below  Windsor  Locks  was  taken  at 
least  as  high  as  elevation  10,    Above  Enfield  dam  the  Westfield  and  Ghlcopee 
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riyera  yfere  inclnded  for  a  distance  of  a  mile  or  more  from  the  Connecticnt 
The  low  meadows  back  from  the  river  and  near  the  foot  of  the  second  river 
terrace  In  Hartford  and  East  Hartford  were  also  included.  For  the  baste  of 
topographical  locations  on  these  streams  and  meadows  stadia  traverse  lines 
were  run,  the  elevations  being  cbeclced  frequently  on  bench  marks  the  same  as 
along  the  river  banks.  The  names  of  these  streams  and  meadows  thus  sur- 
veyed, and  the  distance  along  each,  is  given  In  the  following  table,  arranged  In 
the  order  of  their  sequence  above  Hartford : 


Location. 

Miles. 

Meadow  Brook 

Hartford,  Oomi 

1.T0 

Hea4owB 

do 

1.0D 

Do                ..-- 

Kftflt  Hartford,  Conn 

8.00 

do .' 

S.SO 

7.00 

1.16 

PrioraCreek 

_  ...do '. ... — ... .... 

.SO 

LOO 

.» 

Amwam  or  Westfleld  Biver 

s.n 

LOO 

80.80 

SOTINDinOS. 

Soundings  across  the  river  were  taken  on  ranges  about  400  feet  apart  A 
pole  graduated  to  half  feet  was  used  to  measure  depths,  except  In  places  deeper 
than  23  feet,  where  a  lead  and  chain  marked  in  feet  was  substituted.  One  end 
of  each  range  line  was  fixed  by  a  tape  measurement  along  the  bank  from  the 
nearest  river  triangulatlon  station,  and  its  direction  was  determined  by  mag- 
netic bearing  with  a  prismatic  compass  reading  to  single  degrees.  The  sounding 
boat  was  kept  on  this  ran^e  by  a  flagman  (who  was  also  the  compass  man)  on 
shore,  and  the  locations  of  soundings  on  the  range  were  cut  off  by  angles  from 
one  transit,  whose  position  was  so  chosen  as  to  have  a  long  stretch  of  river  in 
view.  Soundings  were  mad^  every  fifteen  seconds  and  a  transit  location  taken 
each  minute  on  signal  from  the  recorder  in  the  boat. 

At  Enfield  rapids  these  methods  bad  to  be  modified  to  cover  shallow  places 
where  boating  %vas  impossible,  and  soundings  were  taken  by  wading.  Two  trans- 
Its  were  used  and  every  sounding  located.  From  the  middle  of  the  east  side  of 
Kings  Island  to  below  the  Warehouse  Point  railroad  bridge  the  channel  Is  nar- 
row and  irregular,  varying  In  width  from  20  to  100  feet,  and  the  water  runs 
very  swiftly  over  the  rough  bed.  The  best  that  could  be  done  for  soundings  in 
It,  without  spending  a  large  amount  of  time  and  labor,  was  to  follow  the  coiuse 
ot  the  channel  as  slowly  as  it  could  be  boated,  and  take  depths  at  as  frequent 
Intervals  as  the  two  transitmen  could  locate  them.  liCTels  In  the  bed,  as  well 
as  soundings,  were  taken  just  l)elow  Enfield  dam,  at  the  site  of  the  old  Enfield 
bridge,  and  on  the  west  side  of  Kings  Island,  the  water  surface  at  these  places 
being  80  uneven  that  depths  alone  were  of  little  value.  At  all  other  parts  of  the 
rapids  soundings  only  were  taken,  and  the  height  of  the  water  surface  at  the 
time  determined  at  frequent  points  by  temporary  gauges. 

All  soundings  were  reduced  to  the  practically  lowest  water  of  the  season  of 
190.3,  occurring  on  the  afternoon  of  June  7,  when  the  gauge  at  Hartford  read 
1.5  feet.  The  water  reached  about  the  same  stage  on  September  27  and  28, 
reading  a  trifle  lower  on  some  of  the  gauges  on  the  latter  date.  Lines  across 
the  river  a  mile  apart,  shown  on  the  general  plan  with  figures  in  parentheses, 
show  this  lowest  water  as  determined  by  Interpolation  between  observed  heights 
at  the  several  gauges  maintained  during  the  survey.  Over  the  rougher  portions 
of  Enfield  rapids  the  water  surface  at  lowest  stages  varies  a  foot  or  more.  In 
height  in  different  parts  of  a  cross  section  ;  hence  the  figures  are  not  exactly  cor- 
rect for  some  of  these  sections,  but  represent  a  fair  average  of  the  water  surface. 
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FIiOITINa. 

The  general  surrey  was  plotted  to  tbe  scale  of  400  feet  to  an  Inch,  on  mounted 
paper,  in  three  sections.  On  each  section  or  sheet  a  straight  line  through  tbe 
center  was  first  drawn,  and  its  aslmnth  decided  upon,  thus  afTording  a  conven- 
ient and  accurate  basis  for  plotting  azimuths  on  any  part  of  tbe  plan. 

Tbe  river  triangulation  was  carefully  plotted  by  distances  and  checked  by 
azimuths,  and  then  was  further  checked  by  laying  out  the  long  main  or  govern- 
ing azimuth  lines  by  tangents,  starting  each  at  the  point  representing  its  lower 
end,  and  requiring  tbe  station  at  Its  upper  end  to  fall  on  the  line.  These  long 
lines  of  known  azimuth  furnished  an  independent  and  rigid  check  on  tbe  plot- 
ting, making  the  whole  probably  nearly  as  accurate  as  the  latitude  and  departure 
method,  and  much  quicker. 

Tertiary  triangulation  points  were  also  plotted  by  distances  and  azimuths, 
and  checked  in  with  tbe  river  points  by  the  connecting  lines;  all  agreed  very 
closely,  Indeed,  and  entirely  within  the  limits  of  stretching  and  shrinking  of  the 
paper. 

Details  of  topography  taken  from  each  station  were  plotted  rapidly  by  polar 
coordinates,  by  means  of  a  swinging  paper  scale  set  to  work  inside  an  annular 
paper  protractor  oriented  on  a  parallel  to  the  center  line  through  the  station  in 
qdestlon.  Actual  elevations  were  shown  on  the  plan,  and  contours  drawn,  usu- 
ally at  5-foot  intervals. 

OOUPABIBON  or  PBESKHT  WITH  FBBVIOUB   8UBVXT8,  ARD  DISCBIPTION  OT  BIVXB  IH 

DETAIU 

As  already  mentioned,  the  only  previous  complete  survey  of  the  Connectlcnt 

between  Hartford  and  Holyoke  was  made  by  General  Bills  In  1871-1874,  under 
the  direction  of  G^n.  G.  K.  Warren.  Soundings  in  the  portion  above  Enfield 
dam  were  taken  in  1897,  under  tbe  direction  of  Major  Leach,  who  recommended 
improvement  of  navigation  by  a  series  of  pools  to  be  formed  by  locks  and  dams. 

A  comparison  of  the  bench-mark  levels  and  of  the  water-surface  slopes,  as 
determined  by  the  present  survey,  with  those  of  General  Ellis  was  given  under 
the  heads  of  levels  and  gauges  respectively. 

On  the  new  general  map  (scale  1  Inch  =  400  feet)  distances,  directions,  and 
locations  of  permanent  features  such  as  bridges,  brooks,  canal,  roads,  railroads, 
eta,  agree  with  the  Ellis  map  very  closely,  and  usually  within  the  limits  of 
change  liT  the  paper.  The  banks  have  remained  nearly  stable,  except  in  por- 
tions of  tbe  first  8  or  0  miles  above  Hartford,  Conn.,  where  both  cutting  and 
filling  have  taken  place.  Changes  in  the  bed  have  occurred  in  many  places, 
but  chlefiy  In  the  lower  portions  where  wing  dams  were  built  In  1871-1881  to 
increase  tbe  depth  over  bars. 

The  features,  comparisons,  and  changes  of  each  characteristic  reach  will  be 
considered  separately. 

HABIFOBD  TO  THE  FOOT  OF  XNTHXD  RAFlnS. 

[See  Beport  of  Chief  of  EngtneerB  for  1878,  pp.  X!  and  800,  for  description  by  Qeneral  Ellis,  and 

report  for  1898,  p.  W».] 

From  Hartford  to  the  foot  of  Enfield  rapids,  a  distance  of  10.9  miles,  the  river 
runs,  with  slight  inclination,  over  a  sandy  bed,  through  an  alluvial  formation. 
Tbe  minimum  depth  of  water  In  the  cliannel  is  about  2  feet  opposite  Bissells 
Ferry,  and  at  a  point  about  one-half  mile  below  the  foot  of  Enfield  Canal.  Tbe 
average  width  of  the  river  at  ordinary  stages  is  1,250  feet,  although  In  times  of 
highest  freshets  the  banks  are  overflowed  for  widths  varying  up  to  about  a  mile. 
At  extreme  low  stages  the  width  is  reduced  to  about  one-half  in  many  places, 
and  large  sand  beacbes  appear  upon  the  shores. 

The  banks  in  tliis  reach  have  remained  unchanged  In  many  portions,  but  are 
washing  and  caving  off  in  some  places,  and  filling  up  In  others.  The  changes 
bave  heea  tbe  most  marked  for  2  miles  above  the  railroad  bridge  at  Hartford. 

On  the  east  side  from  the  bridge  to  near  the  present  mouth  of  Podunk  River, 
the.  bank  has  washed  badly  since  1873,  reaching  a  maximum  of  220  feet  about 
2,000  feet  above  the  bridge.    Tbe  present  mouth  of  the  Podunk  Is  about  2,000 
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feet  Bonth  of  Ita  position  (at  tbe  month  of  Boyles  Brook)  In  1873,  by  reason  of 
the  extension  of  tbe  sandy  ridge  between  its  lower  portion  and  the  Connecticut 
This  ridge  is  covered  with  trees  and  bushes,  and  varies  from  100  feet  wide  and 
elevation  11.5  feet,  at  the  mouth  of  the  Podunli,  to  400  feet  wide  and  elevation 
18  at  Boyles  Brook.  At  a  point  2,000  feet  above  this  brook  the  ridge  is  now  000 
feet  wide  and  at  elevation  19,  where  in  1873  it  was  about  1,100  feet  wide  and  at 
elevation  0  feet.  Thus  it  appears  that  the  ridge  has  risen  and  lengthened ;  but 
it  has  been  cut  away  about  200  feet  on  the  river  side  for  a  distance  of  about 
3,000  feet  above  its  former  lower  end  near  Boyles  Brook,  a  loss  of  10  feet  having 
been  observed  In  one  place  during  the  winter  of  1902-3. 

A  short  ridge,  which  formerly  ended  at  the  mouth  of  the  first  brook  above  the 
telephone  cable  crossing,  has  now  extended  downstream  a  distance  of  about 
4,800  feet  to  the  low  and  nearly  flat  peninsula  below  the  crossing.  Its  forma- 
tion was  largely  dne  to  tbe  construction  of  wing  dams  (now  partly  buried  under 
the  ridge)  at  Barbers  Landing  bar  in  1879.  It  Is  covered  by  thick  bushes,  and 
has  an  average  width  of  about  200  feet  and  elevation  of  17  feet,  and  lies  at  the 
foot  of  the  higher  bank  or  edge  of  the  river  plain.  On  the  river  side  it  presents 
a  gradual  slope  except  for  a  short  stretch  near  the  upper  end,  where  it  is  being 
cut  away  slightly.  The  lower  end  of  this  ridge  terminates  in  a  low  and  nearly 
flat  sandy  peninsula  about  400  feet  wide,  extending  downstream  about  one-half 
mile,  with  a  bay  200  feet  wide  between  it  and  tbe  east  shore.  The  peninsula 
existed  in  1873  and  is  visible  at  low  water  only.  Opposite  the  month  of  the 
Farmlngton  River  tbe  east  bank  is  washing  away,  having  lost  a  maximum 
amount  of  120  feet  at  a  point  Just  below  the  mouth  of  Stoughtons  Brook.  Strongs 
Island,  so  called  In  General  Ellis's  report,  has  Increased  in  size,  owing  to  the 
wing  dam  built  across  its  upper  end  In  1871.  It  is  now  about  1,600  feet  long  and 
400  feet  wide  at  ordinary  stages,  and  is  covered  with  a  dense  growth  of  bushes. 
About  a  quarter  of  a  mile  above  Priors  Creek  the  wooded  island  shown  on  Gen- 
eral Ellis's  plan  has  almost  entirely  disappeared,  and  the  remainder,  In  the  form 
of  a  peninsula,  is  washing  away  rapidly. 

The  west  shore  for  a  distance  of  1,800  feet  above  the  railroad  bridge  at 
Hartford  has  made  ont  about  200  feet,  in  the  form  of  a  nearly  flat  beach. 
Above  here  and  up  as  far  as  the  mouth  of  a  brook,  a  distance  of  2|  miles  above 
the  railroad  bridge,  the  west  bank  Is  eroding,  and  has  cut  away  for  a  width 
averaging  nearly  200  feet  From  this  brook  to  within  one-third  of  a  mile  of  the 
mouth  of  the  Farmlngton  River,  the  shore  appears  to  have  remained  unchanged. 
For  a  third  of  a  mile  below  the  Farmlngton  It  has  lost  about  100  feet  and  is  still 
caving  slightly.  The  Island  which  exists  at  ordinary  stages  of  the  rjver  at  the 
mouth  of  this  tributary  has  extended  downstream  about  1,(KX)  feet  while  its 
upper  end  has  cut  away  to  a  considerable  extent  Above  the  Farmlngton,  up  to 
within  a  quarter  of  a  mile  of  Blssells  Ferry,  the  west  bank  has  eroded  about 
100  feet  but  beyond  here  no  changes  are  apparent. 

The  changes  in  the  bed  and  channel  have  been  numerous,  and  a  close  study  of 
the  present  map  and  that  of  1873  Is  essential  for  a  complete  observance  of  them. 

With  the  exception  of  a  slight  deepening  of  the  channel  between  tbe  bridges 
at  Hartford,  few  changes  have  occurred  below  the  bar  (called  "  Hlgleys  Point 
bar  "  by  General  Ellis)  at  the  mouth  of  the  Podunk  River.  This  bar  has  mostly 
disappeared,  there  being  now  about  4  feet  on  It  at  lowest  water,  where  form- 
erly there  was  but  2.7  feet 

At  the  next  bar  which  formerly  existed  ("Barbers  I/andlng  bar"  by  €teneral 
Ellis)  two  wing  dams  about  1,700  feet  apart  were  built  from  the  east  shore  in 
1879,  the  lower  one  500  feet  long  and  the  upper  one  550  feet  They  were 
repaired  in  1885,  and  now  their  shore  ends  are  buried  under  the  ridge  that  has 
formed  as  already  mentioned.  The  channel  is  now  8  to  10  feet  deep  opposite 
these  dams  where  in  1873  there  was  only  a  foot  of  water.  A  new  bar  witii  only 
2.5  feet  on  it  has  formed  about  li  miles  below,  where  the  channel  now  crosses 
the  river,  and  where  in  1878  there  was  6  feet  of  water  and  the  channel  remained 
on  the  west  side. 

In  order  to  Improve  the  bar  at  the  mouth  of  tbe  Farmlngton  River  (Farming- 
ton  or  Timxls  River  bar  by  General  Ellis)  three  wing  dams  were  built  In  1871 
and  1881,  two  on  the  east  side  about  2,000  feet  apart  and  one  on  the  west  side 
about  BOO  feet  below  the  northerly  of  the  others.  Those  on  the  east  are  at  right 
angles  to  the  shore,  while  the  one  on  the  west  extends  diagonally  downstream 
from  tbe  lower  part  of  the  island  at  the  mouth  of  the  Farmlngton.  They  have 
deepened  the  water  to  about  5  feet  but  a  portion  of  the  bar  with  8.6  feet  on 
It  still  exists  Just  below  the  southerly  dam  where  the  channel  crosses  from  the 
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east  to  tbe  west  side  of  the  river.  Xhccept  for  900  feet  on  Its  onter  end  tbe  dam 
on  the  west  aide  Is  now  buried  in  sand,  and  has  probably  aided  In  prolonging  the 
Island  and  In  cutting  away  the  west  bank  of  the  river  just  below  the  Farming- 
ton,  as  mentioned  above. 

Above  Strongs  Island  bar,  on  the  east  side  of  the  Connecticut,  a  wing  dam 
about  1,000  feet  long  was  built  in  1871.  It  has  made  tbe  water  opposite  alM>ut 
7  feet  deep  and  about  4.5  feet  deep  on  the  bar  itself,  one-half  mile  below,  where 
the  channel  crosses  from  the  west  to  the  east  side,  and  where  there  was  but 
2.5  feet  In  1873.  All  except  300  feet  on  the  outer  end  of  this  dam  Is  now  burled 
under  the  deposit  of  sand  which  has  accumulated  on  the  north  side  of  tbe 
island. 

Tbe  wlvg  dam.  1,550  feet  long,  built  In  1871,  and  extending  diagonally  down- 
stream from  the  east  shore  Just  above  the  mouth  of  the  Scantic  River,  appears 
to  have  failed  in  its  purpose,  as  there  Is  but  2  feet  of  water  opposite  It,  and  the 
water  is  shallow  for  a  quarter  of  mile  below.  A  small  basin  about  4  feet  deep 
has  been  scoured  out  on  the  lower  side  of  the  dam,  owing  to  its  being  too  low. 
This  basin  decreases  in  depth  to  the  south,  and  the  water  flows  over  a  flat,  shal- 
low area  to  the  channel  on  the  west  side. 

With  tl>e  exception  of  the  small  peninsula  and  island  above  Priors  Creek, 
previously  mentioned  as  washing  away,  the  banks  and  channel  above  the  Scantic 
have  not  changed  materially  dtnce  1873.  The  channel  In  this  portion  (Scantic 
River  to  foot  of  Windsor  Locks  Canal)  is  on  the  west  side  of  the  river  for  tbe 
greater  part  of  the  way,  and  it  varies  between  3  and  5  feet  in  depth.  Tbe  bed 
in  this  stretch  is  sand  and  gravel. 

KNFIELD   KAFina. 

(B«e  Report  of  Clitef  of  Boglneers  for  1878,  pp.  272  and  800,  and  for  1808,  p.  078.] 

The  second  reach  of  the  river  consists  of  a  stretch  of  rapids,  commencing  at 
the  foot  of  Enfield  Canal,  in  the  village  of  Windsor  Ix>cks,  and  extending  to 
Enfield  dam,  a  distance  of  51  miles.  At  a  distance  of  10,400  feet  below  the  dam 
is  Kings  Island,  5,000  feet  In  length  and  1,G00  feet  wide,  which  separates  tbe 
stream  Into  two  parts,  the  greater  volume  of  water  passing  to  the  eastward  of 
tbe  island.  Enfield  Canal  extends  along  tbe  westerly  shore  of  tbe  rapids  their 
entire  length. 

The  bed  of  the  river  in  the  rapids  is  mo^ly  rock,  exc^t  in  tbe  lower  portion 
between  tbe  villages  of  Warehouse  Point  and  Windsor  Locks,  where  it  is  com- 
posed of  stones,  gravel,  and  sand. 

On  the  easterly  side  the  bank  of  the  river  from  the  foot  of  tbe  rapids  to  within 
half  a  mile  of  the  railroad  bridge  at  Warehouse  Point  is  sandy,  and  subject 
to  overflow  \n  high  freshets  Above  this  and  extending  to  a  point  opposite  the 
middle  of  Kings  Island,  a  distance  of  li  miles,  tbe  bank  is  steep  and  composed 
mostly  of  rock,  thinly  covered  with  sandy  loam  and  a  growth  of  trees  and 
bashes.  Opposite  tbe  bead  of  the  island  tbe  shore  for  a  distance  of  4,000  feet 
is  lower  and  sandy,  and  is  partially  overflowed  during  freshets.  At  this  place 
there  are  a  few  small  buildings,  as  shown  on  the  map.  Beyond  and  to.  above 
Enfield  dam  the  bank  is  again  very  steep  and  mostly  ledge,  overlaid  with  sandy 
soil,  and  fringed  with  trees  and  bushes. 

Back  of  the  Immediate  bank,  on  tbe  easterly  side,  tbe  ground  rises  gradually. 
No  large  streams  and  but  two  small  brooks  enter  the  river  on  this  side. 

The  only  manufacturing  establishment  on  this  bank  Is  the  power  house  (an 
electric  plant  using  steam  power)  of  tbe  Hartford  and  Springfield  Street  Rail- 
way Company,  situated  close  to  the  river  and  about  1,200  feet  below  the  railroad 
bridge  at  Warehouse  Point.  Highest  freshets  overfiow  the  lower  fioors  of  this 
building,  and  tbe  highest  water  of  1903  came  within  aliout  a  foot  of  the  work- 
room floor.  The  elevation  of  tbe  bottom  of  tbe  pump  pit  Is  but  27.9,  of  tbe 
workroom  floor  30.9,  of  the  boiler  room  floor  32.5,  while  the  highest  water  at 
tills  place  by  General  Ellis's  profile  is  about  34  feet 

The  total  fall  in  the  water  surface  over  the  dam  and  rapids  at  lowest  stages 
of  the  river  Is  about  35.5  feet  This  is  not  a  gradual  slope  but  Is  made  up  of  a 
series  of  pools  and  swift  rapids.  At  lowest  stages  the  water  tumbles  over  the 
steep  portions  of  the  rocky  bed  in  such  a  manner  that  tbe  surface  laterally  across 
the  stream  is  very  uneven,  making  It  Impossible  to  obtain  exactly  the  height  of 
the  surface  in  such  cross  sections.  In  high  stages  tbe  slope  Is  more  uniform. 
Tlie  approximate  rise  over  various  portions  of  tbe  rapids  at  lowest  water  of 
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1903  (taken  on  September  27),  and  at  a  moderate  freshet  In  April,  1904,  Is 
given  In  the  following  table : 


Portkm. 

At  lowest  w^ter  in  lta& 

At  moderate  freahet  in 
April,  UOl. 

Dis- 
tance. 

Else. 

Biseper 
mile. 

Dis- 
tanoe. 

Bise. 

Biseper 
mile. 

Faot  of  canal  to  8,000  feet  below  na- 
road  bridge 

Feet. 
7,600 
8,100 
7,000 
800 
1,800 
8,600 

Feet. 

8.6 

17.8 

1.6 

8.6 

.8 

6.9 
4.4 

Feet. 

8.46 

11.4 

1.18 

18.6 

.60 

18.6 
(«) 

Feet. 
7,600 
8,100 
7,000 
800 
1,800 
8,600 

Feet. 
L8 
6.6 
8.1 
1.8 
8.4 

ae 
as 

Fiet. 

i.n 

3,000  feet  belofw  nflzoad   bridge  to 
middle  of  Kings  Island 

4.84 

Middle  of  Kings  Island  to  just  below 
Enfield  bildjre 

4.60 

Just   below  Enfield  bridge  to  jost 
abore  Enfield  bridge 

Jnst  above  Enfield  bridge  to  SJeOO  feet 
below  Enfield  dam 

7.91 
7.04 

8,600  feet  below  Enfield  dam  to  foot  of 
dam    .    . 

7.00 

Foot  of  dim  to  top  of  dwm 

(a) 

Total 

36.6 

• 

84.6 

•VerilcaL 


KINGS    ISlVANDb 


This  Island  was  Included  in  the  general  survey  of  the  river,  and  Ita  shore  lines 
and  topography  ai-e  shown  on  the  map.  It  begins  In  a  point  at  Ita  lower  end, 
and  gradually  widens  toward  Ita  upper  portion,  becoming  widest  about  1,300  feet 
below  its  rounded  northerly  end.  Excepting  on  the  extreme  lower  end,  and  for 
a  short  distance  on  the  east  side  In  the  widest  part,  the  banks  of  the  Island  are  of 
rock  and  very  steep,  and  In  many  places  perpendicular  for  a  height  of  25  feet. 
The  entire  Island  Is  composed  of  sandstone  rock  covered  with  varying  depths  of 
sandy  loam  and  a  growth  of  trees.  Most  of  Its  area  Is  above  elevation  60,  Ita 
highest  point  being  south  of  the  center  and  at  elevation  112  feet  The  Island  Is 
said  to  be  owned  by  the  Connecticut  RIvct  Company,  which  also  ovras  the  canal 
on  the  west  bank  of  the  river  and  Enfield  dam. 

During  lowest  stages  the  river  bed  to  the  west  of  the  Island  Is  mostly  bare. 
It  Is  composed  almost  entirely  of  rock,  a  portion  of  which,  betwerai  the  head  of 
the  Island  and  the  west  shore,  forms  almost  a  complete  dam,  at  elevation  26.5. 
Stony  Brook,  a  small  and  shallow  stream,  enters  the  Connecticut  on  the  west 
side  about  midway  of  Kings  Island.  About  1,050  feet  above  Its  mouth  Is  a  dam, 
whose  crest  Is  at  elevation  55.7,  and  which  furnishes  power  for  a  paper  mill  situ- 
ated on  the  north  bank.  The  elevation  of  the  water  In  the  tall  race  of  this  mil] 
Is  28.3.  During  dry  seasons  of  the  year  the  water  frequently  stands  2  feet  be- 
low the  crest  of  the  dam. 

KinnEU)  DAU. 

A  survey  of  Bnfleld  dam  was  made  to  determine  Its  shape,  height  and  condi- 
tion. This  was  done  at  very  low  water  when  the  depth  on  the  crest  was  from 
0.2  to  1  foot  About  40  points  on  Its  crest  were  located  by  two  transits  from  the 
ends  of  a  base  line  on  the  east  shore,  and  the  elevation  of  each  point  determined 
by  level. 

The  dam  is  a  low  cribwork  structure,*  about  5  feet  high.  Irregular  in  plan 
and  uneven  In  profile.  It  extends  from  the  east  shore  nearly  at  right  angles 
to  the  course  of  the  stream  for  about  610  feet,  and  then  runs  southwest  diag- 
onally downstream  about  870  feet  to  the  head-gate  house  of  the  EiUfleld  CanaL 
A  gap,  or  flshway,  43  feet  wide,  is  In  the  easterly  portion,  about  525  feet  from 
the  east  shore.  The  structmre  has  been  changed  both  in  plan  and  elevation 
since  General  Ellis's  survey,  the  angle  point  at  the  northwest  comer  having  been 
moved  southerly,  the  gap,  or  flshway,  relocated  and  made  narrower,  and  the 
whole  structure  raised.  Its  present  crest  elevation  and  length  are  shown  by  a 
drawing  on  the  general  map  and  also  by  the  following  tabls: 
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ATAfxyw  a1a» 

Portion.  Length.    Tation  above 

jHartf ord  zero. 

Feet. 

Crest,  omittinK  flshway  and  end  slopes I,ffl0  40.926 

Greet  of  end  slope  on  west  end  of  dam 86  41.Sto48.S6 

Crest  of  end  slope  on  east  end  of  dam 80  41. 00  to  48. 80 

Crest,  omitting  fishway  bnt  inclndinf  end  slopes 1,435  U.M 

Crest  of  flahway 48  40.08 

Crest,  total,  including  end  slopes  and  flshway 1,478  4L01 


It  Is  In  fairly  good  condition  except  for  a  few  holes  In  the  top  planking  and 
stone  filling. 

ENFI£LD   OB  WIND80B   LOCKS   CAMAU 
(See  also  Beport  of  Chief  of  Engineers  for  1878,  p.  274,  and  for  1886,  pp.  078-0711.] 

Enfield  Canal  extends  along  the  west  bank  of  the  river  from  Knfield  dam  to 
Windsor  Locks,  a  distance  of  5.3  miles.  It  furnishes  water  power  for  the  mills 
at  Windsor  Locks,  and  Is  the  only  present  means  of  navigation  around  the 
rapids.  The  survey  included  its  shore  lines,  towpath,  locks,  water-surface  pro- 
file, and  volume  of  discharge. 

The  width  of  the  canal  varies  between  80  and  120  feet,  except  through  the 
Tillage  of  Windsor  Locks,  where  mills,  towpath,  railroad,  and  highway  are 
closely  crowded  together,  reducing  the  canal  width  to  about  50  feet.  Very 
thorough  soundings  of  the  canal  north  of  the  mills  were  taken  in  May,  1904,  and 
the  average  depth  at  the  center  throughout  this  entire  length  is  12  feet  In 
some  places  the  canal  has  a  depth  of  more  than  10  feet,  while  in  others  it  is  only 
7.  The  velocity  of  the  water  Is  about  2  miles  per  hour,  being  perhaps  a  little 
greater  near  the  head  and  just  above  the  northerly  mills.  The  towpath  runs 
along  the  embankment  between  the  canal  and  the  river ;  its  average  top  width, 
above  the  mills,  is  about  10  feet  North  of  the  railroad  bridge  the  outside  bank 
is  riprapped  on  a  slope  of  1  to  1}. 

On  the  west  side  of  the  canni,  from  below  the  railroad  bridge  at  Warehouse 
Point  to  Enfield  dam,  the  ground  Is  mostly  high,  with  a  steep  slope  In  which  the 
canal  forms  a  sidehill  cut,  partly  of  solid  rock.  Extending  for  a  little  more 
than  a  mile  along  the  foot  of  the  rapids  is  the  town  of  Windsor  Locks.  Here, 
between  tlie  canal  and  the  river  are  located  many  large  manufacturing  estab- 
lishments which  use  water  from  the  canal  for  power.  These  mills  and  a  portion 
of  the  town  are  shown  on  the  map. 

At  the  upper  end  of  thevanal  there  Is  a  guard  lock,  19.6  feet  wide  and  86.5 
feet  long  between  gates,  with  a  depth  of  7.5  feet  over  the  sill.  Between  the  end 
of  the  dam  and  the  guard  lock  are  head  gates  to-regulate  the  flow  of  water  Into 
the  canal.  About  250  feet  below  the  site  of  the  old  Enfield  bridge  is  a  set  of 
stop  gates,  by  which  the  water  ean  be  raised  5  feet,  to  equalize  the  pressure 
inside  and  out,  and  render  the  embankment  along  the  upper  portion  of  the  canal 
more  secure  In  times  of  high  freshets. 

Opposite  Kings  Island  the  canal  crosses  over  Stony  Brook  by  means  of  an 
aqueduct,  having  a  water-surface  width  of  100  feet  and  a  depth  of  6i  to  7  feet 
at  ordinary  stages.  * 

At  the  lower  end  of  the  canal  there  are  three  lift  locks,  recently  built,  each  20 
feet  wide  and  88  feet  long  between  gates.  Between  these  locks  are  basins  or 
pools  about  220  feet  long  and  60  feet  wide.  The  minimum  depth  in  each  lock 
(over  the  mud  sill)  Is  6.8  feet  for  the  upper  lock,  5.8  feet  for  the  middle  lock, 
and  5.4  feet  for  the  lower  lock.  When  the  river  at  Hartford  is  but  4.8  feet 
above  zero,  the  depth  over  the  mtter  sill  of  the  lower  gate  of  the  lower  lock  Is 
5.4  feet  (the  same  as  over  its  mud  sill  at  its  upper  gate),  and  this  depth  is 
reduced  to  about  3  feet  when  the  water  at  Hartford  is  at  elevation  2  feet. 

A  profile  of  the  surface  of  the  water  in  the  canal,  when  running  nonnal,  was 
obtained  by  practically  simultaneous  readings  at  13  gauges  along  the  entire 
length  at  an  average  Interval  of  2.400  feet.  Heights  of  the  water  surface  at 
rarlons  places  In  the  canal,  taken  at  other  times,  show  that  the  profile  repre- 
sents a  fair  average  of  ordinary  conditions. 

The  total  fall  In  the  canal  is  about  3.3  feet ;  the  normal  water  surface  is  at 
elevation  40.9  feet  Just  below  the  guard  lock  at  the  head;  39.9  feet  at  the 
stop  gates;  39.4  feet  at  the  head  of  Kings  Island;  39  feet  at  Stony  Brook 
Aqueduct ;  37.9  feet  at  the  most  northerly  mill ;  37.7  feet  at  Warehouse  Point 
toll  bridge;  and  37.6  feet  above  the  lower  locks. 

Tail  raieg. — ^The  mills  at  Windsor  Locks  all  discharge  directly  Into  the  river 
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through  tall  races  whose  elevations  vary  from  13  to  10.  One  tall  race  has  an 
elevation  of  18.75.  At  the  foot  of  the  canal  just  above  the  upper  lock  is  an  outlet 
5  feet  in  diameter  emptying  directly  into  the  river.  The  discharge  of  the  outlet 
Is  controlled  at  its  head  near  the  canal  by  outlet  gates.  The  elevation  of  the 
bottom  of  the  Invert  of  the  outlet  vyhere  it  enters  the  river  Is  8.35.  The  outlet 
and  tall  races  are  all  shown  on  the  general  plan. 

The  average  yearly  head  at  the  mills  in  Windsor  Locks  Is  about  26.7  feet,  the 
height  of  water  in  the  canal  being  about  37.7,  and  in  the  river  11  feet,  the  latter 
corresponding  to  the  average  yearly  height  of  6.12  feet  at  Hartford. 

The  volume  of  discharge  of  -the  canal,  computed  from  meter  observations 
taken  In  a  cross  section  at  Stony  Brooii  Aqueduct  on  August  24,  1903,  at  a  time 
when  the  water  surface  at  the  section  was  elevation  38.9  feet,  or  about  normal, 
was  1,417  cubic  feet  per  second.  At  the  same  place  on  September  19,  1903,  with 
the  water  surface  at  elevation  38.7  feet  the  discharge  was  1,360.9  cubic  feet  per 
second. 

Mr.  David  M.  Oreene,  the  engineer  of  the  C!onnecticut  River  Company,  states  in 
his  report  of  October  6, 1902,  submitted  to  the  Board  at  their  hearing  at  Windsor 
Locks,  October  14,  1902,  that  "1,420  cubic  feet  per  second  are  now  habitually 
used  at  Windsor  Locks,  representing  3,267  net  horsepower,"  estimated  on  the 
basis  of  27  feet  net  head  on  the  wheels  whose  average  efficiency  is  75  per  cent 

As  shown  above,  the  average  yearly  head  is  about  26.7  feet,  instead  of  28  as 
stated  by  Mr.  Greene.  On  the  basis  of  his  estimate,  deducting  1  foot  for  loss  in 
reaching  and  leaving  the  wheels,  the  normal  average  effective  head  Is  25.7, 
which,  for  1,420  cubic  feet  per  second,  would  yield  3,100  net  horsepower. 

In  regard  to  the  damage  the  Connecticut  River  Company  claims  would  be 
caused  to  their  developed  power  at  Windsor  Locks  by  a  series  of  dams  and  pools 
built  as  suggested  by  Major  Leach  in  his  report  of  1897,  attention  Is  Invited  to 
the  erroneous  and  misleading  figures  and  deductions  by  Mr.  Greene  on  pajics 
1ii-n  of  the  "  Statement  of  the  Connecticut  River  Company  "  presented  at  the 
hearing  of  the  Board.  The  plan  contemplates  a  pool  level  39  feet  above  Hartford 
zero  to  be  maintained  from  Hoiyoke  to  Kings  Island  by  dams  erected  across  both 
channels  of  the  river  at  the  island,  and  a  new  canal  Intake  (and  guard  lock)  to 
be  built  at  or  just  above  the  proposed  fixed  dam  across  the  west  channel  at  the 
head  of  the  Island.  Under  the  new  regime  there  would  be,  according  to  Mr. 
Greene,  a  loss  of  head  in  the  canal  of  2.63  feet,  obtained  as  follows : 

Normal  height  of  water  at  present  In  canal  at  point  where  new  Intake 
would  be  located 39.  63 

Height  of  water  in  canal  at  same  place  after  execution  of  the  project 37.  00 


Loss  in  head  in  canal 2. 63 

These  figures,  however,  are  all  incorrect  Several  determinations  of  the  pres- 
ent height  of  water  in  the  canal  at  this  proposed  new  Intake  give  an  average  of 
39.4  feet,  but  the  present  mean  height  of  Enfield  dam  Is  about  41  feet  or  1.5 
greater  than  the  mean  height  (39.5  apj)roxlm;itely)  authorized  by  a  decree  of 
the  court  So  that  assuming  the  conditions  in  the  canal  relatively  the  same  In 
both  Instances,  the  normal  height  at  present  at  the  new  Intake  point  should  be 
1.5  feet  lower  or  at  elevation"  38±. 

In  obtaining  37  feet  for  the  new  height  of  water  at  the  Intake,  Mr.  Greene 
deducts  2  feet  from  the  height  of  the  proposed  dam,  because  he  says  "  the  nor- 
mal loss  of  head  at  the  entrance  of  the  present  canal  is  2  feet"  Now  this  may 
be  the  normal  loss,  but  It  is  a  loss  made  necessary  by  the  limit  in  the  capacity  of 
the  canal,  and  such  a  loss  occurs  only  In  higher  stages  of  the  river. 

The  actual  loss  at  lowest  stages,  as  measured  during  the  present  survey,  was 
only  0.5  foot  or  less,  and  with  improved  head  gates  this  loss  might  be  further 
reduced.  Hence,  as  the  water  In  the  river  is  practically  always  above  the  crest 
of  the  dam,  the  height  of  water  In  the  canal  at  the  new  Intake  would  never  be 
less  than  39  minus  0.5,  or  38.5  feet.  In  other  words,  there  would  properly  be 
an  increase  of  0.5  foot  in  head.  That  there  should  be  a  gain  and  not  a  loss  of 
head  in  the  canal  Is  evident  and  the  gain  would  be  the  difference  between  tlie 
slope  in  the  present  canal  and  that  in  the  proposed  pool  from  Enfield  dam  to  the 
new  intake,  the  height  of  water  at  Enfield  dam  remaining  unchanged. 

The  deductions  that  Mr.  Greene  draws  from  this  stated  loss  of  2.63  feet  head 
are  therefore  incorrect  1'  the  lawful  height  of  Enfield  dam  be  considered 
pertinent 

The  present  average  yearly  head  at  the  mills  at  Windsor  Locks  Is  about  26.7 
feet  as  previously  stated,  but  properly  it  should  be  reduced  1.5  feet  to 
correspond  with  the  allowable  height  of  Enfield  dam.    As  the  mean  yearly 
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height  of  water  In  the  rlrer  opposite  the  mills  varies  from  10.6  at  the  lower  mills 
to  11.5  at  the  upper  mills,  or  is  above  the  proposed  10-foot  pool  level  from  Hart- 
ford to  Windsor  Locks,  it  is  dlfBcnlt  to  see  how  any  Injury  could  be  done  to  the 
power  at  Windsor  Locks.  In  fact  it  appears  that  the  proper  head  would  be 
li^reased  at  least  0.6  foot,  and  at  higher  stages  the  Increase  might  be  greater  If 
tiff  canal  were  of  snflicleut  capacity. 

■NFUXD  DAH  TO  BOLTOKK,   MASS. 
[See  kloo  Beport  of  Chief  of  EngrlneerB  for  1S78,  p.  2B8,  and  for  1898,  p.  977.] 

Above  the  rapids,  from  Enfleld  dam  to  Ilolyoke,  the  river  has  but  slight  Incli- 
nation, with  a  minimum  depth  In  the  channel  of  about  6  feet  and  an  average 
depth  of  8  or  9  feet 

The  principal  tributarfes  in  this  reach  are  the  Agawam  (or  Westfleld)  and  the 
Cbicopee  rivers,  the  former  entering  the  Connecticut  opposite  the  lower  end  of 
the  city  of  Springfield,  and  the  latter  in  the  city  of  Chlcopee.  -Topography  along 
these  streams  is  shown  on  the  general  map  for  distances  of  2.6  miles  and  1  mile, 
respectively.  Numerous  small  streams  and  brooks  empty  Into  this  portion  of 
the  river,  the  largest  of  which  is  Mill  River  in  Springfield,  which  furnishes 
water-power  for  the  United  States  Armory  shops  and  other  mills  In  that  city. 

At  Holyoke  navigation  is  interrupted  by  a  short  stretch  of  rapids  and  by  the 
Holyoke  Water  Power  CJomijany's  dam,  which  has  no  provision  for  passing  bouts. 
Formerly  a  navigable  canal  existed  around  the  north  end  of  this  structure,  but 
when  a  new  masonry  dam  was  erected,  in  1893-1890,  the  canal  having  fallen  Into 
ruin  through  lack  of  use  for  many  years,  it  was  not  rebuilt 

The  average  width  of  the  river  from  Enfleld  dam  to  the  North  End  Bridge, 
Springfield,  Mass.,  is  1,350  feet,  and  from  the  bridge  to  Holyoke  is  1,000  feet 
The  widest  portion  is  at  Longmeadow,  where  for  a  distance  of  3  miles  It  varies 
from  1,800  to  2,150  feet  The  narrowest  part  is  700  to  900  feet  wide,  for  a  dis- 
tance of  2  miles  below  the  Holyoke-Willimansett  highway  bridge.  At  other 
places — namely.  Just  below  Pecowsic,  at  the  North  End  Bridge,  at  the  bend  below 
the  Cbicopee  bridge,  and  li  miles  above  the  Chlcopee  bridge — the  river  Is  con- 
tracted to  800  feet  in  width  for  short  distances. 

For  the  greater  portion  of  this  reach  the  river  flows  through  an  alluvial  plain, 
which  at  extreme  freshets  is  subject  to  overflow  in  several  places,  notably  at 
Longmeadow  and  the  lower  valleys  of  the  Agawam  and  Chlcopee  rivers,  and  also  , 
for  short  distances  at  the  following  places:  The  west  bank,  one-half  a  mile 
above  the  Massachusetts-Connecticut  Stqite  line;  below  Chlcopee  bridge,  1} 
miles  above  Chlcopee  bridge,  and  one-half  mile  below  Holyoke-Willimansett 
bridge,  and  the  east  bank  about  a  mile  above  the  mouth  of  Chlcopee  River. 

The  bed  for  IJ  miles  above  Enfield  dam  is  mostly  rock.  From  this  point  to 
near  Springfield  it  is  sand  and  gravel.  For  2  miles  below  Springfield  the  bottom 
has  a  more  muddy  character,  with  a  small  outcropping  of  rock  near  Pecowsla 
Above  Springfield,  to  the  foot  of  the  rnpids  at  Holyoke  it  is  sand  and  gravel, 
and  from  this  last  point  to  Holyoke  dam  the  bed  is  again  rocky. 

While  the  bed  and  banks  are  composed  mostly  of  eroslble  material,  they  have 
changed  noticeably  In  but  one  place,  namely,  on  the  west  side,  about  li  miles 
above  the  State  line.  In  comparing  depths  of  water  of  the  1878  and  1890  maps 
with  that  of  1003,  it  should  be  borne  In  mind  that  the  lowest  water  plane  to 
which  the  1903  soundings  are  reduced  Is  about  3  feet  higher  than  that  for  the 
other  two,  the  difference  being  due  to  the  raising  of  Enfleld  dam. 

At  Ijongmeadow  Brook,  In  1873,  a  bar  with  but  3  feet  depth  over  It  existed 
where  the  channel  crossed  the  river.  At  present  (and  on  the  1896  map)  this  bar 
has  disappeared,  and  the  channel,  7  to  9  feet  deep.  Is  continuous  on  the  west 
side.  On  the  east  side  the  shore  has  made  out  about  150  feet  and  a  shoal  with 
1.5  feet  depth  has  formed,  extending  downstream  4,000  feet  and  out  Jnto  the 
stream  about  600  feet 

Above  the  mouth  of  the  Chlcopee  the  bar  which  formerly  bad  3  to  4  feet  of 
water  over  it  now  has  6  to  8  feet,  the  Increase  being  due,  however,  to  the  change 
In  water  surface  and  not  to  a  change  in  the  bed. 

The  new  dam  at  Holyoke,  Mass.,  built  1893-1899,  Is  a  stone  masonry  ogee- 
faced  structure,  situated  about  175  feet  below  the  old  wooden  cob-work  dam. 
The  elevation  of  its  granite  crest  is  98.34  feet,  on  top  of  which  24-inch  flash- 
boards  are  erected  at  low  stages  in  the  summer  season.  The  fall  from  the  crest 
to  the  water  surface  at  the  foot  is  29  feet  and  to  still  water  at  the  foot  of  the 
rapids,  2  miles  below,  Is  56.5  feet  at  lowest  water.  This  dam  furnishes  water 
for  three  mills  in  South  Hadley  and  for  a  series  of  canals  in  Holyoke  on  the 
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west  bank,  whose  water  sorfacea  are  at  three  dlstliict  lerela,  wltb  orerflowa  at 

the  following  elevations. 


Canal. 

Orerflow  into— 

Elevation 

of  top  of 

granito 

oreet. 

boards. 

First  lerel 

River ., ........ ......... 

W.S1 

7».41 
IS.  18 
76.22 

as.  88 

SB.  74 

Do 

«8.ao 

Second  level 

78.41 

Do 

Third-level  canal  (southerly  overflow).. 

Third-level  canal  (northerly  overflow) 

Biver 

78.10 

Do 

78.28 

Third  lerel 

n.80 

The  elevation  of  the  water  surfaces  In  the  tail  races  discharging  Into  the  river 
below  the  WllUmnnsett  bridge  from  the  mills  on  the  third-level  canal,  taken 
where  they  come  Into  the  open  on  the  river  bank,  varies  from  43  to  43.6  feet 

The  dam  and  canals  are  owned  by  the  Holyoke  Waterpower  Company,  which 
supplies  about  80,000  horsepower  to  a  large  number  of  paper  mills  and  other 
manufacturing  establishments  In  Holyoke. 

The  nine  bridges  over  the  Connecticut  between  Enfleld  and  Holyoke  dams  are 
described  under  separate  bending  of  bridges. 

Bordering  directly  upon  this  portion  of  the  river  are  eight  thriving  cities 
and  towns,  which,  according  to  the  United  States  census  of  1890,  have  a 
total  population  of  147,610.  They  use  stock  in  mnnufacturlng  to  the  value  of 
$30,236334,  produce  manufactures  to  the  value  of  $50,428,624,  and  have 
$55,419,202  capital  Invested  in  manufacturing. 

BBIDGES. 

Between  Hartford  and  Holyoke  dam  there  are  at  present  twelve  bridges 
crossing  the  river,  only  one  of  which,  as  noted  below,  has  a  draw.  A  new  stune 
arch  bridge  with  draw  Is  under  construction  at  Hartford  to  replace  the  present 
temporary  structure.  At  Chlcopee,  Mass.,  the  old  wooden  bridge  was  destroyed 
by  fire  In  November,  1903,  and  a  new  modern  structure  Is  under  consideration. 
At  the  site  of  the  old  Enfield  bridge  two  cables  carrying  telephone  wires  span 
the  river. 

Brief  descriptions  of  the  bridges  are  given,  followed  by  a  table  of  the  same 
giving  condensed  data  and  clear  heights  over  the  channel  for  various  heights  of 
water  at  Hartford. 

Highway  bridge  at  Hartford,  Conn. — A  temporary  steel  through  truss,  about 
1,020  feet  long  and  28  feet  wide,  consisting  of  nine  spans  of  80  to  130  feet, 
without  a  draw,  built  In  1895  (by  a  State  commission)  to  replace  an  old 
wooden  structure  that  was  destroyed  by  Are.  A  new  stone  arch  bridge  1,074 
feet  long  and  80  feet  wide,  with  100-foot  draw  opening  of  double  rolling-lift 
type.  Is  under  construction  at  this  place.  It  is  being  built  by  the  commissioners 
of  the  Connecticut  Blver  bridge  and  highway  district,  and  was  authorized  by  act 
of  Congress  approved  February  18,  1903. 

Railroad  bridge  at  Hartford,  Conn. — An  iron  through  truss,  1,240  feet  long 
and  about  18.3  feet  wide,  consisting  of  7  spans  of  160  feet  and  a  pivot  draw 
with  45-foot  openings;  draw  pier  is  on  the  east  bank  and  at  ordinary  stages 
of  the  river  there  is  no  water  under  the  easterly  opening;  built  after  1873  to 
replace  an  old  Howe  truss;  original  bridge  built  by  the  Hartford,  Providence 
and  Fishklll  Railroad,  Incorporated  In  1840;  now  owned  by  the  New  York, 
,  New  Haven  and  Hartford  Railroad. 

Warehoiue  Point,  Windsor  Locks  highway  {toll)  bridge. — Steel  suspension 
bridge,  544.1  feet  long  between  piers,  1,148.6  feet  total  length,  and  19.2  feet 
wide ;  built  in  1886  by  the  present  owners,  the  Windsor  Locks  and  Warehouse 
Point  Bridge  and  Ferry  Company,  under  charter  from  the  State. 

WarehotMe  Point  railroad  bridge.  Conn. — ^Iron  truss  deck  bridge,  1,522  feet 
long  and  15.5  feet  wide,  consisting  of  17  spans  Vfirying  from  22  to  177  feet,  with 
provision  made  for  a  40-foot  draw  near  the  west  end ;  built  1865-66  to  replace 
old  structure ;  original  bridge  built  in  1843  by  Hartford  and  Springfield  Railroad 
Company,  Incorporated  under  State  laws;  now  owned  by  the  New  York,  New 
Haven  and  Hartford  Railroad.    Being -widened  and  rebuilt  (1904).  ■ 

Enfleld  bridge.  Conn. — Destroyed  by  freshet  in  1900  and  not  rebuilt;  Its  old 
stone  piers,  partly  demolished,  remain  in  the  river ;  was  owned  by  incorporated 
company,  and  built  In  188i.  Two  cables  carrying  telephone  wires  now  span 
tlie  river  at  this  sita 
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■  Thomptonville  iHdge,  Oomt. — A  steel  through  truss  bridge,  1,064  feet  long  and 

V  30  feet  wide,  consisting  of  five  spans  of  about  213  feet,  without  draw ;  built  in 
M  1892-96  hj  the  owners,  the  Suffleld  and  TbompsonTille  Bridge  Company,  under 
m  fecial  charter. 

V  South  End  Bridge,  Bprinirtleld,  Mass. — ^A  steel  through  truss,  1,860  feet  long 
'         and  20  feet  wide,  consisting  of  eight  spans  of  164  to  176.6  feet,  without  a  draw ; 

a  county  bridge,  buiit  in  1878  under  authority  of  State,  and  cost  $116,188.  In 
190S  the  four  easterly  spans  were  raised  15.5  feet  by  order  of  the  Secretary  of 
War,  and  the  remaining  spans  were  raised  varying  amounts  to  slope  up  to  the 
high  portion. 

Old  toU  bridge,  Springfleld,  Mass.— An  old,  covered  wooden  bridge,  about 
1,200  feet  long  and  33.4  feet  wide,  consisting  of  nine  spans  (six  averaging  about 
100  feet  and  three  about  200  feet),  built  by  a  corporation  under  act  of  State 
legislature ;  rebuilt  in  1812;  made  free  in  1872  at  a  cost  of  130,000  to  the 
county  (of  Hampden).    A  new  bridge  near  this  site  is  under  consideration. 

Boston  and  Albany  Railroad  bridge,  Springfleld,  Mass. — An  iron  througli 
truss  bridge,  about  1,260  feet  long  and  32  feet  wide,  conslstnig  of  seven  spans  of 
180  feet,  wltlwut  a  draw ;  built  by  the  Western  Railroad  Corporation  previous  to 
1873. 

North  End  Bridge,  Springfleld,  Mais. — ^A  steel  through  truss,  1,136  feet  long 
and  40  feet  wide,  made  up  of  seven  spans  of  153  to  166  feet,  without  a  draw ; 
built  In  1876  by  the  county  of  Hampden,  under  State  authority,  at  a  cost  of 
$170,904. 

Chicopee  bridge,  Ohicopee,  Mass. — Was  destroyed  by  Are  November  12,  1903, 
tbe  piers  alone  remaining;  was  formerly  a  covered  wooden  bridge,  1,230  feet 
long  and  32  feet  wide,  consisting  of  seven  spans  of  170  to  183  feet,  without  a 
draw ;  bnllt  by  a  corporation  under  legislative  act  of  1846,  and  made  free  by  the 
county  in  1870  at  a  cost  of  $36,000.    A  new  bridge  Is  under  consideration. 

Bolyoke-Willimansett  l)ridge,  Mass. — ^A  steel  truss  through  bridge,  79S  feet 
long  and  46  feet  wide,  consisting  of  five  spans  of  107  to  173  feet,  without  a  draw ; 
bnilt  In  1891  by  the  Hampden  County  commissioners,  under  State  authority, 
and  cost  $178,326. 

Boston  artd  Maine  Railroad  bridge,  Holyoke,  Mass. — ^An  iron  truss  through 
bridge,  765  feet  long  and  23  feet  wide,  consisting  of  five  spans  of  about  152  feet, 
without  a  draw ;  built  under  act  of  State  legislature ;  suiierstructnre  rebuilt  in 
1883. 

Holyoke-South  Hadley  bridge,  Mass. — A  steel  truss  tbroagb  bridge,  1,606.6 
feet  long  and  47  feet  wide,  consisting  of  ten  spans  of  al>out  10U.5  feet,  without  a 
draw ;  built  under  acts  of  State  legislature  of  1870  at  a  cost  of  $162,780,  and 
rd>nUt  under  acts  of  1888  at  a  cost  of  $169,300. 
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DISCHABOK    MBASUKEMXnTS. 

During  the  summer  of  1903  (July  to  September)  the  volume  of  dischaj-ge  of 
the  river  at  low  stages  was  determined  by  current-meter  observations  covering 
a  range  of  heights  corresponding  to  from  2.3  to  5.5  feet  at  Hartford.  The  prin- 
cipal meter  station  was  at  Thompsonvllle,  Conn.,  above  the  bridge,  at  nearly  the 
same  location  that  General  Ellis  took  his  observations  with  meters  and  floats 
In  1874.  Some  determinations  of  the  discharge  were  also  made  above  the 
railroad  bridge  at  Hartford,  Conn.,  at  Springfield,  Mass.,  opposite  Hampden 
Park,  and  at  Holyoke,  Mass.,  below  the  mills.  In  addition  the  Farmtngton, 
Scantlc,  and  Westfleld  rivers  (tributary  streams),  and  Enfield  Canal  were 
metered,  but  ranges  in  height  of  water  for  all  except  Enfield  Canal  were  limited 
to  the  ordinary  summer  stages  and  only  a  small  part  of  their  total  yearly  range. 

The  instrument  used  was  a  new  Price  current  meter  (No.  600,  maker's  num- 
ber 130)  with  electric  register  counting  single  revolutions.  It  would  have  been 
an  advantage  If  the  register  had  counted  fractions  of  a  revolution,  as  several 
of  the  speeds  were  slow  and  one  revolution  was  sometimes  a  considerable  per- 
centage of  the  total  number  for  a  single  observation. 

BATIRO    OF   THE    HETEB. 

Before  beginning  and  near  the  end  of  the  work  of  metering,  the  meter  was 
rated  in  still  water  covering  the  range  of  velocities  likely  to  occur  in  the  river. 
Shaker  Pond,  4  miles  from  Thompsonvllle,  was  selected  for  a  rating  station,  as 
it  afforded  deep,  still  water  across  a  small  arm  sheltered  on  three  sides  from  the 
wind.  A  course  200  feet  long  was  laid  out,  with  sensitive  cut-off  ranges  on 
shore  to  mark  the  ends,  which  came  far  enough  from  shore  to  allow  maneuver- 
ing room  for  the  boat.  A  braided  sash-cord  rope  marked  In  feet  was  stretched 
the  length  of  the  coarse  and  kept  taut  by  securing  the  ends  on  shore,  one  to 
a  tree  and  the  other  to  a  windlass.  The  meter  was  fastened  (but  free  to  swing) 
2i  feet  under  water  to  a  one-lialf  inch  iron  rod  18  Inches  ahead  of  the  bow  of  a 
boat,  which  was  hauled  by  hand  along  the  tagged  line  at  uniform  speeds.  Bat- 
tery, counter,  etc.,  were  placed  In  the  boat,  and  four  men  were  required — one  In 
the  bow  to  haul  It  ahead,  one  In  the  stem  to  keep  it  steady  and  in  line,  one  to 
watch  the  ranges  and  to  start  and  stop  the  counter  and  watch  when  crossing 
the  Initial  and  tlnal  points  of  the  course,  and  one  to  call  aloud  seconds  for  keep- 
ing the  speed  uniform  and  to  record  the  results.  The  counter,  as'  mentioned 
previously,  registered  only  whole  revolutions  of  the  meter  wheel,  and  the  watch 
read  to  fifths  of  a  second.  In  order  to  have  the  meter  going  smoothly  at  the 
Initial  point  of  the  course,  the  boat  was  started  at  the  speed  to  be  tested  well 
back  of  the  range. 

Velocities  varying  from  one-half  to  3  feet  per  second  were  used,  the  meter 
being  run  over  the  course  at  least  twice  in  each  direction  at  each  speed,  in 
order  to  eliminate  the  effects  of  possible  current  beneath  the  surface  of  the 
pond. 

The  rating  curves  (PI.  Vi)  were  obtained  by  plotting  the  tests  on  squared 
paper  with  revolutions  per  second  as  abscis.sas  and  velocities  in  feet  per  secoad 
as  ordinates,  and  the  two  ratings  agree  very  closely  with  each  other  and  also 
with  the  curve  plotted  from  the  maker's  rating,  claimed  to  be  right  within  2 
per  cent 

The  curve  of  the  first  rating,  above  velocities  of  1.5  feet  per  second,  .coincides 
almost  exactly  with  the  maker's  rating;  and  a  few  lower  velocities  show  a 
difference  of  only  0.4  of  a  foot  per  second  for  a  given  number  of  revolutions  per 
second.  The  second  rating  shows  the  meter  was  running  a  little  freer  tliau  at 
first    The  following  table  shows  these  comparisons : 


Revolu- 
tions per 
second. 

Velocities  in  feet  per  second. 

Maker's 

First 

Second 

rating. 

rating. 

rating. 

a  15 

0.617 

0.576 

O.G0 

.80 

.775 

.74 

.74 

.80 

1.089 

1.076 

1.04 

.40 

l.«)l 

1.895 

1.36 

.GO 

1.717 

1.71 

1.688 

.ao 

8.089 

2.08 

1.975 

.80 

£.646 

£.64 

8.60 

Digitized  by 


Google 


APPENDIX  D — ^EBPOBT  OF  UETTT.  COL.  POWIilJi. 


941 


OFEBATIOnS  AT  BTVEB  BTATIORS. 

A  carefnl  cross  section  ot  the  river  was  taken  at  each  metering  point,  and  a 
gaage  established  near  one  end  convenient  for  reading.  Soundings  from  10  to 
20  feet  apart  were  taken  with  a  pole  and  each  one  located  by  transit  angle 
from  the  end  of  a  base  line,  the  boot  being  kept  closely  on  the  section  by  a 
flagman  on  shore.  The  location  of  each  sounding  was  computed,  and  the  eleva- 
tion of  the  bed  determined  from  the  depth  and  the  height  of  water  on  the  gauge. 

At  Thompsonvllle  additional  sections  were  taken  50  feet  and  150  feet  above 
and  t>elow  the  section  In  which  velocities  were  measured  in  order  to  make  sure 
tiiat  the  bottom  was  reasonably  uniform  up  and  down  stream.  These  sections, 
as  previously  mentioned,  were  in  nearly  the  same  location  as  sections  F  and  O 
of  the  Ellis  survey,  but  they  differ  somewhat  from  his,  showing  that  filling  from 
0  to  8  feet  deep  has  taken  place  for  a  width  of  about  400  feet  on  the  east  side 
of  the  river,  where  formerly  the  deepest  water  occurred.  As  in  both  surveys 
several  sections  were  made  at  this  place  50  to  150  feet  apart,  those  of  each  sur- 
vey agreeing  in  themselves,  there  can  be  no  doubt  whatever  as  to  the  truth  of 
this  change.  This  deposit  accounts  for  decreased  areas  of  the  present  sections 
for  a  given  height  of  water,  as  shown  by  the  following  table : 

Table  of  areas  of  cross  sections  at  Thompsonville  meter  station  in  1874  <ind  1008 
for  certain  heights  of  water  surface. 


Heitrhtof 

Area 

Area  by 

■water  sur- 

meter sec- 

Ellis  sur- 

Differ- 

face  above 

tlon  (mid- 

vey.  Av- 

Hartford 

dle  section) 

erage  of 

enoe. 

aero. 

1903. 

F  and  O. 

41.00 

M 

M 

W 

42.00 

14,158 

16,900 

1,460 

13.00 

U,614 

17,080 

1,470 

44.00 

16,790 

18,280 

1,470 

45.00 

17,974 

19,460 

1,480 

4&00 

19,178 

20,6B0 

1,480 

al,478 

aAverage. 

At  the  Hartford  section  additional  soundings  were  taken  on  lines  100  feet 
alx>ve  and  l>elow  the  center  or  meter  section,  while  at  all  others  the  meter  sec- 
tion was  the  only  one  taken. 

Shore  ranges  were  erected  at' all  the  sections  on  which  current  observations 
were  taken,  to  aid  In  anchoring  the  boat  and  setting  the  meter  on  line. 
Current  velocities  were  "observed  in  certain  verticals  of  the  cross  section,  the 
verticals  being  spaced  about  100  feet  apart  for  the  Connecticut  and  10  to  30  feet 
apart  for  other  streams,  the  hoaX  and  meter  t)elng  placed  on  these  verticals  by 
transit  angles  from  a  base  line.  In  each  vertical,  velocities  were  taken  at  each 
foot  in  depth,  t>eginning  at  0.6  feet  below  the  surface  and  continuing  to  within 
about  1  foot  of  the  bottom.  The  0.3,  0.5,  and  0.6  depth  velocities  were  iilso 
usually  observed;  and  the  mean  velocity  (by  the  Integration  method)  deter- 
mined by  lowering  the  meter  from  the  surface  to  the  bottom  and  raising  it  again 
to  the  surface  at  a  uniform  speed  of  0.1  foot  per  second,  noting  total  time  and 
total  revolutions.    (See  table  on  page  47  for  comparison  of  these  results.) 

AFPABATUS. 

The  apparatus  used  in  metering  was  rigged  In  a  manner  similar  to  that 
employed  by  General  Ellis  In  1874.  (See  description  and  sketch  in  Report  of 
Chief  Engineers  for  1878,  p.  305  and  PI.  VII  following  same)  It  consisted 
of  a  flat-bottomed  rowboat  with  a  spring  l)oard  overhanging  the  stem  about  2 
feet,  over  the  end  of  which  a  sash-cord  standing  line  was  nin  to  a  heavy  weight 
on  the  bottom  of  the  river.  A  piece  of  one-half  inch  Iron  pipe  18  inches  long 
with  3  pounds  of  lead  cast  on  Its  lower  end  slid  freely  up  and  down  on  the 
standing  line  and  had  a  small  chain  marked  In  half  feet  attached  to  Its  upper 
end  for  lowering  and  raising  it  To  this  pipe  the  meter  could  be  readily  clamped 
and  detached  when  desired.    Thus  the  meter  could  be  run  down  or  up  the  stand- 
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Ing  line  or  held  at  any  desired  depth.  The  battery  was  placed  In  the  boat  and 
the  wires  run  loosely  to  the  meter,  with  the  counter  or  register  connected  In 
the  circuit  near  the  battery  and  convenient  for  the  observer. 

In  taking  the  observations  In  any  vertical,  the  boat  was  anchored,  bow  and 
stem,  in  the  direction  of  the  current,  with  stem  or,  rather,  end  of  the  spring- 
board on  the  section  line  at  the  proper  location,  as  determined  by  the  transitman 
on  shore.  Then  the  standing  line  weight  of  about  15  pounds  was  lowered  to  the 
bottom  and  the  line  made  plumb  and  kept  taut  over  the  end  of  the  springboard. 
And  finally  the  meter,  with  wires  connected,  was  clamped  to  the  pipe,  lowered  to 
the  desired  depth,  and  held  there  by  the  chain.  An  observation  at  any  one  point 
In  a  vertical  consisted  of  obtaining  the  number  of  revolutions  of  the  meter  In 
fifty  and  one  hundred  seconds.  If  a  discrepancy  appeared  between  the  two 
results,  the  test  was  either  repeated  or  run  for  a  longer  period  of  time.  For  tbe 
0.3,  0.5,  and  0.6  depth  observations  si)ecial  readings  were  sometimes  taken, 
while  at  other  times  the  results  for  the  nearest  points  in  the  series  of  foot-Inter- 
vals were  vseA,  but  the  integration  observation  was  always  made  separately. 

ooMPirrATiOR  or  besults. 

Revolutions  and  time  were  the  observed  factors  from  which  revolutions  per 
second  were  computed,  and  velocities  in  feet  per  second  then  obtained  from  the 
rating  curve  or  table.  A  velocity  curve  with  depths  and  velocities  as  coordi- 
nates was  plotted  from  each  set  of  observations  in  a  vertical,  and  the  mean 
velocity  In  that  vertical  for  water  surface  at  the  known  height  was  computed 
with  the  aid  of  a  planlmeter  and  checked  by  a  numerical  average  by  the  0.6 
depth  veloci^,  and  by  the  mean  obtained  by  mechanical  integration. 

The  voluine  of  discharge  was  computed  by  considering  the  mean  velocity  In 
one  vertical  as  appplying  to  that  portion  of  the  cross  section  of  the  river  half- 
way from  it  to  the  next  vertical  on  either  side.  In  other  words,  the  cross  sec- 
tion was  divided  into  a  numl)er  of  partial  sections  or  vertical  strips,  usually  100 
feet  wide,  whose  middle  verticals  were  those  in  which  meter  observations  had 
been  taken ;  the  discharge  for  one  of  these  strips  was  taken  as  its  area  times  the 
mean  velocity  of  its  middle  vertical,  and  the  discharge  of  the  whole  river  was 
the  sum  of  the  discharges  of  all  these  strips  composing  the  cross  section,  both 
areas  and  mean  velocities  being  taken  for  the  same  height  of  water  surface  In 
any  one  determination. 

At  the  Thompsonvilie  section  the  river  was  too  wide  to  obtain  a  full  set  of 
observations  In  verticals  100  feet  apart  in  one  day,  or  when  the  water  surface 
was  near  a  constant  height ;  hence  a  method  of  computing  the  discharge  of  each 
partial  section  or  strip  (and  thus  of  the  entire  river)  at  any  height  of  water  was 
devised  as  follows:  Considering  one  vertical  strip  or  partial  section,  its  middle 
vertical  had  been  metered  on  several  different  days,  on  all  of  which  the  water 
surface  was  at  different  heights,  varying  from  41.50  to  43.20 ;  the  mean  velocity 
In  this  vertical  for  each  day  or  each  individual  helglit  of  water  was  computed, 
and  a  curve  was  drawn  with  mean  velocities  and  corresponding  heights  of  water 
surface  as  coordinates,  from  which  the  mean  velocity  for  any  height  of  water 
could  be  read ;  the  discharge  of  this  partial  section  could  then  be  computed  for 
any  height  of  water,  knowing  Its  area  and  mean  velocity  (of  its  middle  vertical) 
for  any  height  Each  partial  section  was  thus  treated.  The  discharge  of  the 
entire  river  at  any  height  would  obviously  be  the  sum  of  the  discharges  of  all  tbe 
partial  sections  of  the  cross  section  taken  for  the  same  height  of  water  surface; 
and  thus  discharges  for  as  many  heights  as  desired  could  be  computed.  Th^ 
have  been  figured  for  tieiglits  vaiying  by  half-foot  intervals  within  and  to  a  little 
beyond  the  range  of  heights  actually  observed. 

The  diagrams  on  Plate  VII  show  the  various  steps  In  this  computation,  and 
Table  VIII  gives  the  individual  observations  with  the  current  meter  at  Thomp- 
sonvilie. 

This  method,  it  Is  believed,  was  the  best  for  the  conditions  met,  and  well 
adapted  to  all  cases  where  the  elevation  of  the  water  surface  Is  changing.  The 
results  were  checked  by  computations  of  the  discharge  on  individual  days  or  by 
combining  two  days'  observations  when  the  water  was  about  the  same  height 
and  calling  the  result  obtained  the  discharge  for  the  mean  height  of  the  river 
during  the  period. 

At  other  sections  of  the  Connecticut  and  on  the  tributary  streams  metered,  the 
discharge  was  computed  for  each  day's  observations,  as  a  full  set  could  usually 
be  taken  and  (except  at  Hartford)  tbe  water  smface  In  that  period  varied  bat 
litUe. 
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lOSni/rS    AND    COKPABISOITB. 

Tbe  discbarge  at  ThompeoiiTllIe,  Conn.,  the  principal  metering  station,  was 
measured  a  sufficient  number  of  times  to  give  a  check  on  tbe  results  and  assure 
their  probable  correctness  within  the  fluctuations  of  water-surface  heights)  occur- 
ring during  the  observations.  A  further  approximate  check  on  these  results  was 
obtained  from  the  current  observations  taken  at  Springfield  and  at  Holyoke  by 
reducing  the  discharges  at  the  latter  places  to  corresponding  discharges  at 
Tbompsonville. 

Owing  to  the  raising  and  other  changes  that  have  been  made  in  Enfield  dam 
since  General  Ellis's  measurement  of  the  volume  of  discharge  at  Tbompsonville 
In  1874,  it  is  impossible  to  compare  directly  his  results  with  those  taken  at  tbe 
same  place  during  the  present  survey.  He  reduced  his  results  to  discharges  at 
Hartford  for  heights  of  water  at  Hartford ;  therefore  those  of  the  present  survey 
were  also  computed  for  that  place.  Corresponding  heights  of  water  at  the 
respective  places  and  the  estimated  flow  of  intehupdlate  tributary  streams  were, 
of  course,  carefully  taken  into  account  in  all  these  reductions. 

The  estimate  of  the  flow  of  the  river  at  Hartford  was  roughly  checked  by  car- 
rent  observations  taken  near  Hartford,  above  th»  railroad  bridge. 

In  determining  heights  of  water  at  Hartford  corresponding  to  those  at  Thomp- 
sonville  for  which  discharges  had  been  computed,  two  diagrams  of  telative 
gauge  heights  were  used.  One  of  these  (PI.  HI),  plotted  from  the  record  of  a 
season's  observations,  gave  accurate  average  comparisons  between  Hartford  and 
the  gauge  Just  below  tbe  Tbompsonville  bridge.  Tbe  other  showed  relative 
heights  at  the  latter  point  and  at  the  meter  section. 

A  Springfield,  Mass.,  tbe  flow  was  metered  oo  three  different  days,  and  was 
computed  for  each  day  separately. 

At  Holyoke,  Mass.,  current  observations  were  taken  on  several  days  and  were 
computed  for  each  day,  and  also  by  the  method  used  for  the  work  at  Tbompson- 
ville. 

Separate  estimates  of  the  discharge  of  each  tributary  stream  were  made, 
based  on  various  data  and  observations,  as  follows : 

Ghioopee  River. — Heights  on  the  Chicopee  Manufacturing  Company's  dam  at 
Cbicopee  Falls  and  records  of  flow  of  one  branch  of  the  river  from  £Xiw.  A. 
Buss,  C.  E.,  of  Boston. 

Agatcam  River. — Current  meter  observations,  2  miles  above  its  mouth. 

Mill  River. — Data  on  amount  of  water  used  and  wasted  at  the  "  Watershops  " 
of  Springfield  Armory,  furnished  by  Col.  Frank  C.  Phipps. 

Peoowsic  Brook. — Personal  observations  at  its  mouth  and  at  dam  one-half 
mile  above. 

Freshwater  Brook. — Weir  measurements  at  dam  In  Tillage  of  ThompsonvlUe. 

Scantic  and  Parmington  rivers. — Meter  observations  near  their  mouths. 

AH  other  streams  and  brooks. — Personal  observations,  drainage  areas;  weir 
measurement  of  one  for  a  unit  to  guide  in  estimating  the  others. 

In  the  estimates  of  all  the  tributaries  due  consideration  was  given  to  tlie 
areas  and  characters  of  their  watersheds,  and  to  General  Ellis's  estimates  of 
their  minimum  and  mean  discharge.  (See  Report  of  Chief  of  Engineers  for 
1878,  p.  303.)  Their  discharge  was  assumed  to  vary  according  to  the  rise  and 
fall  of  the  Connecticut 

When  the  water  is  2.5  feet  or  lower  at-  Hartford  the  discharge  there  is  influ- 
enced by  several  conditions  which  render  a  close  computation  or  estimate  of  it 
Impossible. 

First  The  tide  has  a  material  effect  on  the  height  of  the  water,  and  a  very 
low  or  a  very  high  tide  will  often  rise  or  fall  at  the  rate  of  half  a  foot  an  hour 
and  cause  a  total  rise  or  fall  of  1.5  feet.  It  is  evident,  then,  that  If  a  very  low 
tide  should  occur  when  a  considerable  quantity  of  water  was  flowing  in  the  Con- 
necticut the  discharge  for  a  certain  gauge  height  would  be  enormously  greater 
tiian  the  true  mean  for  that  height,  while  with  a  very  high  tide  and  a  slight  flow 
the  discharge  would  be  much  below  the  mean.  A  long  series  of  discharge  obser- 
vations with  special  instruments  would  be  required  to  obtain  a  true  mean  at 
such  stages.  • 

Second.  Very  lowest  water  usually  occurs  on  Sunday  or  on  a  holiday,  when 
much  water  is  held  back  by  dams.  The  discharge  at  such  times  Is  small  and 
dlflicult  to  measure  accurately,  owing  to  tidal  effects  and  low  velocities.  Near 
Hartford  (or  below  Enfield  rapids)  tidal  effects  would  be  very  troublesome. 
Above  Enfield  dam  velocities  would  be  almost  zero,  and  hence  be  very  difficult 
to  measure.    An  attempt  has  been  made,  however,  to  estimate  tlie  prol>able 
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maxlmam  and  minimum  flow  at  Hartford  for  very  low  stages,  based  on  scanty 
data  and  personal  observations.     It  was  made  np  as  follows : 


41.a 

40A 

406. 

Height  of  water  at  Enfleld  dam.    CJorreepondiiiK 
height  of  water  at  Hartford. 

l.R-1.0. 
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O.T-0.0. 

MaTt- 
mnm. 

Mint- 

Marl- 

TTITITW 

Mini- 
mum. 

Kaxl- 
mum. 

Mini- 
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Leaks 

250 
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IntflrmnHliLtA  at.rnKmn 
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Discharge  at  Hartford ...^ 

2,700 

1,800 

2,800 

1,080 

1.960 

800 

It  was  from  these  rough  estimates  that  the  results  given  In  the  Table  No.  IX 
and  marked  thus  0  were  obtained  and  the  lower  dotted  portion  of  the  curve  on 
Plates  VIII  and  IX. 

The  *tables  and  diagrams  embodying  the  results  and  comparisons  indicated 
above  are  self-explanatory,  and  will  now  be  referred  to  briefly. 

Table  No.  IX  gives  the  discharge  of  the  river  at  Thompsonvllle,  for  various 
heights  of  water  at  Thompsonvllle,  and  corresponding  heights  and  discharges 
at  Hartford. 

Table  No.  X  gives  the  measured  discharge  of  the  river  at  Springfield,  Mass., 
for  certain  days,  and  this  discharge  reduced  to  Thompsonvllle  and  compared 
with  results  at  that  place.  A  table  is  also  included  showing  the  estimated 
discharge  of  intermediate  streams  for  the  days  when  observations  were  taken 
at  Spriugfleld. 

Table  No.  XI  gives  the  measured  discharge  of  the  river  at  Holyoke,  Mass.,  for 
a  given  height  of  water  at  Holyoke,  and  this  discharge  reduced  to  Thompson- 
vllle and  compared  with  results  at  that  place.  It  also  includes  a  table  of  the 
estimated  discharge  of  Intermediate  streams  for  given  heights  of  water  at 
Holyoke. 

Table  No.  XII  gives,  for  heights  at  Hartford,  a  comparison  of  the  discharges 
at  Thompsonvllle  and  Hartford  by  the  present  survey,  with  the  results  obtained 
at  those  places  by  General  Ellis's  survey.  A  table  giving  the  estimated  discharge 
of  the  intermediate  streams  is  also  given. 

Table  No.  XIII  gives  a  comparison  of  the  discharge  at  Hartford  by  the  pres- 
ent survey  with  General  Ellis's  survey  for  certain  heights  of  water  at  Hartford, 
and  also  the  discharge  as  computed  by  General  Ellis  for  each  foot  In  height 
ranging  from  zero  to  30  feet  at  Hartford. 

Plate  No.  VII  shows  the  comparisons  of  the  cross  sections  of  the  river  taken 
at  Thompsonville  meter  section  and  velocity  and  discharge  curves  ttom  observa- 
tions taken  at  the  center  section. 

Plate  No.  VIII  shows  the  discharge  of  the  liver  at  Thompsonvllle  and  Hart- 
ford for  heights  of  water  at  Thompsonville  meter  section  and  corresponding 
heights  of  water  at  Hartford  for  heights  at  Thompsonville,  and  thus  the  dis- 
charge at  Thompsonvllle  and  Hartford  for  heights  of  water  at  Hartford. 

Plate  IX  shows  the  discharge  of  the  river  at  Hartford  by  the  present  surv^ 
and  also  as  determined  by  General  Ellis's  surrey,  the  corresponding  heights  of 
water  at  the  regular  Thompsonville  gauge  and  the  meter  section  gauge  for  given 
heights  at  Hartford,  and  the  discharge  of  the  intermediate  streams  between 
Hartford  and  Thompsonvllle  as  determined  by  the  present  survey  and  by  Gen- 
eral Ellis's  survey,  all  plotted  for  heights  of  water  at  Hartford. 

From  these  tables  and  diagrams  (particularly  PI.  IX)  it  appears  that  for 
heights  of  water  between  3  and  6  feet  at  Hartford  the  results  of  the  two  sur- 
veys agree  reasonably  close. 

As  no  observations  for  heights  above  5.5  feet  at  Hartford  were  taken  during 
the  present  survey,  we  have  no  means  of  comparing  or  checking  General  Ellis's 
results  for  higher  stages. 

Below  3  feet  General  Ellis's  results  are  much  larger  than  those  obtained  by 
the  present  survey.  As  nearly  all  of  the  observations  during  the  present  surv^ 
were  taken  at  quite  low  stages  of  water  and  were  taken  a  sufficient  number  ol 
times  to  obtain  a  check  on  the  results,  it  is  thought  that  these  results  are  very 
nearly  correct.  As  previously  mentioned,  an  estimate  of  the  probable  discharge 
for  very  lowest  waters  was  made. 
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By  examining  the  results  of  the  two  surveys  It  Is  found  that  the  discharge  at 
Hartford  given  by  General  Ellis  for  a  gauge  height  of  zero  Is  6,000  cubic 
feet  per  second,  while  by  the  present  survey  a  discharge  of  5,000  cubic  feet 
per  second  is  obtained  by  actual  observation  when  the  gauge  is  about  2.  From 
this  and  similar  comparisons  It  appears  that  the  results  obtained  by  Genera] 
Ellis  for  very  lowest  waters  are  somewhat  too  large. 

In  order  to  show  approximately  the  relation  between  the  corresponding  veloci- 
ties of  the  current  at  0.3,  a5,  and  0.6  depth  and  the  mean  velocities  by  the 
integration  and  by  the  point  methods,  averages  of  these  respective  velocities 
were  made  from  the  observations  talien  at  each  of  the  meter  stations — Hartford, 
Tbompsonville,  Springfield,  and  Holyoke.  If  one  or  more  of  these  velocities  In 
any  set  of  observations  in  a  vertical  was  missing,  the  entire  set  was  omitted  in 
making  up  these  averages.  Again,  averages  for  these  respective  velocitleB  were 
found  from  all  the  complete  sets  of  observations  taken  in  the  river. 

The  following  table  shows  the  results  obtained : 


Sets  of 
observa- 
tions. 

Average  of  oorreeponding  velocities,  in  feet 
per  second. 

Btation. 

OSdeptb 

D-Sdepth. 

0.6deptlt. 

Mean  by 
integra- 
tion. 

HeuibT 

Jtm^nrA              

NUTnber. 
85 
68 
26 
87 

i.sns 

.709 
.824 
.768 

.658 

.7tB 
.725 

.615 

.787 
.689 

.an 

.783 
.726 

l.XOB 

.ex 

Springfleld....... -  .  .             .  .  . 

,784 

HolycMce .......... ..... . 

.678 

Average  of  all  observations 

166 

.tm 

.816 

.780 

.817 

.774 

Average  of  all,  omitting  Hart- 
ford   

m 

.748 

.6tB 

.680 

.714 

.<W 

Thus  It  appears  that  for  each  station  the  average  velocity  at  0.3  depth  Is  the 
highest  and  for  all  but  one  station  that  by  the  point  method  the  lowest,  but  the 
other  velocities  do  not  retain  the'  same  relative  numerical  order  in  each  case. 
For  the  averages  of  all  and  also  for  the  averages  of  all  omitting  Hartford  the 
order  of  velocities  commencing  with  the  highest  Is,  velocity  at  0.3  depth,  by 
integration  at  0.5  depth,  at  0.6  depth,  and  the  mean  velocl^  by  the  ordinary 
point  method.  The  results  for  Hartford  are  not  as  reliable  as  the  others,  owing 
to  rapid  and  irregular  tidal  effects  during  observations.  ' 

The  velocity  at  0.6  depth  is  practically  the  same  as  the  mean  by  the  ordinary 
point  method,  which  is  supposed  to  be  the  most  accurate.  This  agrees  with 
General  Ellis's  deductions  and  is  in  accordance  with  the  prevailing  opinion  on 
the  subject  among  engineers  at  the  present  time. 

stncvxTB  OF  sms  roB  fbopobiu  i/kjks  and  dahs. 


The  scheme  for  improving  the  Connecticut  River  by  means  of  a  system  of 
dams  and  locks  as  proposed  by  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  U.  S. 
Army,  in  his  report  of  November  13,  1897,  has  again  been  considered  In  this 
survey  and  study  of  the  river. 

Accordingly  it  was  found  advisable  to  make  detailed  surveys  of  the  sites  for 
proposed  dams  In  order  to  make  sufficiently  accurate  estimates  of  quantities. 
Surveys  were  made  at  each  of  the  sites  proposed  by  Major  Leach,  as  near  as 
they  could  be  located  by  scale  on  his  plan,  and  also  at  other  places  which 
appeared  to  be  favorable  alternative  locations. 

Following  Is  a  general  description  of  each  site,  arranged  in  order  of  their 
sequence  from  Hartford  north  : 

The  first  is  located  at  Hartford,  about  400  feet  south  of  the  new  highway 
bridge  between  Hartford  and  East  Hartford.  The  river  at  this  place  Is  about 
800  feet  wide  and  20  feet  deep  in  the  channel  at  lowest  water.  The  east  bank  la 
natural  and  composed  of  clay  and  sand,  rising  about  20  feet  above  low  water. 
To  the  east  the  ground  Is  practically  level  for  a  distance  of  500  feet  There  are 
few  buildings  of  any  Importance  located  within  the  limits  of  this  portion  of 
the  site. 

On  the  west  shore  is  a  retaining  wall  about  20  feet  high,  running  nearly  the 

entire  length  of  this  site.    Immediately  west  of  the  wall  Is  the  freight  yard  ot 
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the  New  York,  New  Haven  and  Hartford  Railroad,  and  beyond  are  the  tra<ta 
of  the  Talley  dlTialon  of  that  road.  At  the  extreme  south  end  of  the  site  is 
located  a  coal  yard  and  dock. 

The  whole  locality  on  the  west  side  of  the  river  at  this  place  will  probably 
undergo  radical  changes  in  the  next  few  years,  aa  the  Connecticut  River  bridge 
and  highway  commission  have  plans  made  for  Improvements  in  connection 
with  their  new  bridge  now  under  construction. 

Test  borings  for  rock  were  taken  at  this  site  and  will  be  described  fully 
undbr  the  head  of  "  Borings." 

The  second  site  In  order  is  located  about  500  feet  south  of  the  New  York, 
New  Haven  and  Hartford  Railroad  bridge  between  Hartford  and  Bast  Hart- 
ford. The  river  here  Is  about  950  feet  wide  and  has  a  maximum  depth  of  12 
feet  at  lowest  water.  On  the  east  side  the  ground  rises  on  a  gradual  slope  to 
elevation  22  and  then  continues  about  level  for  a  considerable  distance  east 

On  the  west  shore  the  ground  Is  lower  and  cut  to  some  extent  with  ponds  and 
lagoons  for  a  distance  of  1,000  feet  or  more  inland.  To  dam  the  river  at  this 
place  It  would  be  necessary  to  build  retaining  walls  and  dikes  to  protect  the 
west  end. 

Test  borings  for  rock  were  also  taken  at  this  site  and  will  be  described  under 
the  head  of  "Borings." 

The  third  site  is  located  near  the  lower  end  of  the  village  of  Windsor  Iiocks, 
and  at  the  foot  of  the  Windsor  I^ocks  or  Enfield  Canal,  where  the  width  of  the 
river  Is  about  1,100  feet  and  depth  8  feet  The  greater  portion  of  the  bed  Is 
gravel  and  sand,  but  near  the  shores  it  is  of  soft  alluvial  deposit  On  the  east 
side,  at  the  extreme  south  end  of  this  site,  the  bank  is  very  steep  and  rises  to 
the  top  of  Red  Hill  (elevation  100±).  At  the  foot  of  the  northerly  slope  of  the 
hill  a  small  brook,  with  its  bed  at  about  elevation  15,  enters  the  river.  North 
of  the  brook  the  river  bank  rises  in  a  broken  slope  to  grade  25,  and  the  ground 
beyond  continues  at  that  height  some  400  or  500  feet  eastward.  The  brook  and 
this  low  portion  are  overflowed  In  high  freshets.  Tests  made  with  a  bar,  on 
the  east  side  of  the  river  at  the  water's  edge,  Indicate  rock  at  elevations  varying 
from  10  to  5  feet 

On  the  west  side  the  gronnd  rises  quite  steep  to  the  tracks  of  the  New  York, 
New  Haven  and  Hartford  Railroad  at  grade  34  at  the  south  end  and  grade  41 
at  the  north  end  of  the  site.  Tests  for  rock  'were  made  with  a  bar,  but  there 
were  only  a  few  places  at  the  extreme  north  end  of  the  site  where  there 
were  any  Indications  of  ledge.  A  test  boring  (No.  14,  shown  on  General  Ellis's 
plan)  at  the  foot  of  the  locks  indicates  roclc  at  grade  3.  An  attempt  was  made 
to  obtain  other  Information  about  the  depth  of  rock  at  the  present  locks.  Mr. 
Baxton,  the  superintendent  of  the  Enfield  Canal,  stated  that  all  the  locks  were 
built  on  piles.  This  being  the  case,  it  Is  evident  that  rock  at  the  lowest  lock 
must  be  considerably  below  elevation  0.0.  As  General  Ellis's  boring  No.  14  was 
taken  very  near  the  lowest  lock,  and  shows  rock  at  elevation  3,  the  conclusion  Is 
that  the  rodk  must  be  very  irregular,  or  there  may  be  some  question  about  the 
boring.  His  (wrings  were  taken  with  an  auger  worked  by  band,  and  It  may  be 
that  a  bowlder  and  not  solid  ledge  was  struck. 

The  fourth  site  is  located  between  the  Warehouse  Point  and  Windsor  Locks 
toll  and  railroad  bridges,  about  2,500  feet  south  of  the  latter.  At  this  place  the 
river  Is  about  1,500  feet  wide,  and  at  low  stages  of  water  quite  shallow,  except 
In  the  narrow  channel.  The  bed  is  mostly  covered  with  loose  stones  and  small 
bowlders.  On  the  west  side  of  the  river  ledge  is  exposed  in  the  bed,  and  the  Indi- 
cations are  that  the  ledge  is  near  the  surface  of  the  whole  width  of  the  river. 

On  the  west  side  the  ground  rises  on  a  gradual  slope  for  about  200  feet  until 
It  reaches  the  tow  path  of  the  canal  at  elevation  41. 

On  the  east  side  the  Hartford  and  Springfield  turnpike  runs  within  260  feet  of 
the  river,  but  at  this  place  it  Is  high  enough  not  to  be  afTected  by  a  dam.  Ledge 
Is  exposed  on  the  bank  at  the  northerly  end  of  the  site.  About  1,200  feet  below 
the  railroad  bridge  is  situated  the  power  house  of  the  Hartford  and  Springfield 
Street  Railway  Conipany.  The  building  Is  on  low  ground  near  the  river,  and 
with  a  permanent  dam  below  would  be  liable  to  be  flooded  at  high  stages  of 
water,  as  its  workroom  floor  Is  only  at  elevation  30.9.  The  turnpike  near  the 
power  bouse  is  at  elevation  35  and  might  also  be  flooded. 

In  order  to  eliminate  the  damage  that  would  be  Incurred  to  the  railway  com- 
pany by  a  dam  below  their  power  house,  an  alternative  site  was  chosen  Just 
above  the  railroad  bridge,  where  the  river  Is  about  1,2(X)  feet  wide.  A  dam  at 
this  site  would  caiuse  no  damage  whatever  to  property,  the  banks  of  the  river 
being  so  high  and  steep  that  the  water  would  always  remain  confined  wltblo 
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than.  At  this  place  the  bed  of  the  river  la  exposed  ledge  for  nearly  its  entire 
width,  and  both  banks  are  nearly  perpendicular  ledge. 

The  next  site  in  order,  up  the  river,  is  at  the  east  side  of  Kings  Island,  abont 
2,000  feet  north  of  its  lower  end.  The  bed  of  the  river  here  is  all  ledge,  covered 
with  loose  stones,  and  in  extreme  low  water  Is  almost  bare,  except  in  the  chan- 
nel near  the  west  side. 

The  banks  on  both  sides  are  nearly  perpendicular  and  are  of  solid  ledge, 
furnishing  excellent  conditions  for  a  dam.  The  width  between  the  banks  la 
about  1,050  feet 

The  last  site  Is  In  the  west  branch  of  the  river  at  the  north  end  of  Kings 
Island.  The  bed  is  of  solid  ledge,  partly  covered  with  loose  stones,  with  very 
little  water  flowing  over  it  at  low  stages.  The  bank  on  Kings  Island  Is  perpen- 
dicular ledge  for  a  height  of  20  feet  or  more,  east  of  which  the  ground  rises 
gradually  for  a  distance  of  300  feet 

The  west  shore  of  the  river  is  formed  by  the  towpath  of  the  canal,  the  top  of 
which  is  at  elevation  41.  At  the  northerly  end  of  this  site  there  is  a  perpen- 
dicular ledge  on  the  west  bank  of  the  canal,  which  would  be  an  excellpnt  place 
for  the  end  of  a  dam  extending  across  the  stream  slightly  diagonally.  Should 
a  dam  square  across  be  desired,  the  end  would  come  in  a  sloping  earth  bank 
west  of  the  canal  where  the  depth  to  rock  is  probably  five  feet  or  more  below 
the  surface. 

In  the  preceding  description  of  the  sites  for  dams,  it  has  been  the  object  to 
point  out  only  a  few  of  the  Important  facts  about  each.  An  examination  of  the 
accompanying  plans  and  sections  of  each  will  show  the  details  more  fully. 

After  the  surveys  and  plans  of  the  dam  sites  were  made,  and  a  careful  study 
of  the  various  schemes  of  improvement  was  made,  it  was  found  advisable  to 
reject  both  sites  at  Hartford,  and  choose  another  site  about  3,700  feet  above 
the  railroad  bridge.  These  two  sites,'  the  one  below  the  railroad  bridge,  and 
the  one  below  the  highway  bridge,  were  abandoned  on  account  of  their  prox- 
imity to  the  bridges,  and  also  on  account  of  the  large  area  of  valuable  property 
that  would  be  flooded. 

The  site  chosen  above  the  railroad  bridge  eliminates  practically  all  of  the 
defects  of  the  other  two  sites ;  and  appears  to  be  a  very  favorable  location. 

The  site  at  the  foot  of  "Windsor  Locks  was  also  rejected  as  unfavorable  on 
account  of  the  Insufficient  benefit  that  would  be  derived  from  a  dam  at  this 
place. 

At  Warehouse  Point,  the  site  above  the  railroad  bridge  was  abandoned  on 
account  of  the  large  amount  of  rock  excavation  necessary  to  reach  it  The 
expense  of  excavating  the  rock  would  greatly  exceed  any  benefits  of  cheaper 
construction  of  a  dam  at  this  place. 

T£BT  BOKIKOS  AT  HABTFOBD,  CONH. 

Borings  to  determine  the  elevation  of  underlying  rock  were  made  at  proposed 
sites  for  locks  and  dams  at  Hartford,  Conn.,  beginning  work  in  February  and 
completing  in  May,  1904.  Pour  boles  were  made  at  the  site  about  400  feet  below 
the  new  highway  bridge  and  four  at  the  alternative  site  about  500  feet  below  the 
railroad  bridge,  two  holes  being  made  on  each  side  of  the  river  at  each  site. 

The  borings  were  made  by  Hammond  &  Mullen,  of  Hartford,  at  a  contract  price 
of  $12  per  day  for  the  machine  and  t\»-o  men  to  operate  it,  the  Government 
agreeing  to  pay  for  any  diamonds  lost  while  drilling  rock.  The  outfit  consisted 
of  a  well-drilling  machine  with  drilling  frame,  mounted  on  wheels,  and  the 
boiler  and  engine  on  skids.  For  earth  drilling  a  heavy  chisel  bit  was  used, 
working  inside  of  a  6-lnch  pipe  casing,  which  was  driven  down  as  the  hole  pro- 
gressed. In  rock  a  diamond  drill  was  used,  and  samples  of  core  abont  1  inch  In 
diameter  were  secured.  The  6-inch  casing  was  removed  after  completing  the 
boring. 

In  order  to  avoid  minus  elevations  the  datum  plane  used  for  the  levels  of  the 
borings  was  Hartford  zero=100  feet 

At  the  site  below  the  highway  bridge  the  two  holes  on  the  west  side  of  the 
river  were  taken  in  the  freight  yard  of  the  New  Tork,  New  Haven  and  Hartford 
Railroad,  one  (boring  No.  1)  about  40  feet  from  the  river,  on  the  base  line  of  the 
dam-site  survey,  and  the  other  (boring  No.  2)  100  feet  south  of  the  first  and 
about  50  feet  from  the  edge  of  the  river.  The  elevation  of  rock  at  No.  1  is  63 
and  at  No.  2  is  69.  On  the  east  side  of  the  river  one  boring  (No.  4)  was  taken  on 
the  base  line,  about  65  feet  from  the  edge  of  the  river,  and  the  other  (No.  8)  160 
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feet  south  of  No.  4  and  abont  90  feet  from  the  river.  The  elevation  of  roclE  at 
No.  4  iB  48.8  and  at  No.  8  U  64.4. 

The  elevation  of  rock,  as  found  by  these  borings,  corresponds  reasonably 
close  with  the  results  obtained  by  the  bridge  commission  In  numeroos  tests 
recently  made  entirely  across  the  river  at  the-  site  of  their  new  bridge.  For 
preliminary  purposes,  the  elevation  of  rock  In  the  bed  of  the  river  at  the  dam  site 
may  be  estimated  sufficiently  close  by  assuming  a  similarity  between  tlie  rock 
cross  sections  at  two  places. 

At  the  dam  site  below  the  railroad  bridge,  borings  were  taken  150  feet  north 
and  south  of  the  base  line.  On  the  east  side,  boring  No.  6  was  located  north  of 
the  base  line  and  at  the  west  edge  of  the  road,  about  170  feet  from  the  edge  of 
the  river.  The  southerly  boring  (No.  6)  was  about  110  feet  from  the  edge  of 
the  river.  The  elevation  of  rock  at  No.  6  is  46.2,  and  at  No.  6  is  32.7.  On  the 
west  side  of  the  river  the  borings  were  In  Riverside  Park,  the  southerly  one 
(No.  7)  being  about  200  feet  from  the  edge  of  the  river,  and  tlie  northerly  one 
(No.  8)  about  250  feet  from  the  edge.  The  elevation  of  ro(&  at  No.  7  is  57.3 
and  at  No.  8  is  59.  It  was  not  deemed  advisable  to  go  to  the  expense  of  taking 
borings  in  the  bed  of  the  river  at  this  site,  as  it  is  not  a  very  favorable  location 
for  a  dam. 

The  locations  of  these  borings  are  shown  on  the  plans  of  the  dam  sites,  and 
also  on  the  general  plan  of  the  river.  The  borings  are  shown  in  elevation  on 
the  cross  sections  of  the  river  at  these  sites.  Numerous  samples  of  the  material 
encountered  in  each  hole  were  taken  and  arranged  to  scale  In  wooden  boxes, 
thus  sliowlng  as  nearly  as  possible  a  vertical  section  of  each  hol& 

Summary  of  Ixtrings,  ihoiotng  cost. 

Total  number  of  feet  bored 649. 9 

Number  of  holes  bored 8,0 

Average  depth  of  hole 68.7 

Contract  i»rlce : 

80i  days'  use  of  machine  and  2  men,  at  $12  per  day |966.  00 

Loss  of  one  diamond,  |J  carat,  at  $54  per  carat 27.  84 

Weighing  and  resetting  diamonds  twice,  at  $12 24. 00 

Total  amonnt  of  contract 1,017.84 

Average  cost  per  foot  of  boring •       i.  85 

Average  cost  per  hole 127. 23 

The  following  table  shows  the  results  of  the  borings  (Hartford  0.0=100.0)  : 

BOBma  NO.  l-SUBFACB  ELBVATION,  mO. 


Depth. 

Stevation. 

Haterl&L 

Fett. 
26.00 
40.00 
44.  GO 
M.OO 
68.00 
84.80 
88.26 

Feet. 
101.8 
87.8 
82.8 
78.3 
68. 8 
88.0 
88.0 

Fine  Band  and  fine  gravel. 

Do. 
Ooarae  river  sand. 
Orarel  and  hardpan. 
Fine  red  sand. 
Bine  slate. 
Bed  slate. 

BOSme  HO.  a.-SDBFAaB  elevation,  U7.80. 


Feet. 

Feet. 

14.00 

118.8 

Ooarse  sand  and  fine  gravel. 

18.00 

ioe.8 

Fine  sand  and  fine  graveL 

8L00 

90.8 

Fine  sand  and  clay. 
Coarse  sand  and  line  graveL 

40.00 

87.8 

48.00 

T8.8 

Do. 

58.00 

74.8 

OniTd  and  liardpaii. 

80.10 

•7.8 

Bedaandstone. 
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Depth. 

Eleratlon. 

Material. 

net. 

28.00 
80.00 
68.00 
86.40 
87.40 

net. 

89.  T 
67.7 
64.7 
62.8 
(0.8 

Fine  river  aand. 

Bed  clay. 

Oravel  and  bardpan. 

Brown  stone. 

Bedaandstone. 

BOBmO  N0.4.-8UBFACE  ELEVATION,  U8.4B. 


rtet. 

ntt. 

10.00 

108.6 

Fine  aand. 

U.00 

100.6 

Coane  liver  aand. 

88.00 

86.6 

Coarse  river  Band  and  line  graveL 

82.00 

66.5 

Bed  clay. 
Pine  red  eand. 

86.00 

63.6 

68.60 

60.0 

Oravel  and  hardpan. 

72.40 

46.1 

Bed  sandstone. 

BOBmO  K0.5.-8nBFACE  ELEVATION,  121.24. 


Weet. 

Twt. 

26.00 

98.2 

Fine  sand. 

87.00 

84.2 

Coarse  river  sand. 

82.00 

69.2 

Bed  clay. 

74.60 

46.7 

Oravel  and  hardpan. 

77.26 

44.0 

Bed  slate. 

BOBINO  NO.  S.-SUBFACE  ELEVATION,  118.89. 


.Fleet. 
10.00 
21.00 
27.00 
72.00 
80.50 
88.00 
88.40 

net. 

108.9 
92.9 
86.9 
41.9 
88.4 
80.9 
80.6 

Fine  sand. 

Coarse  river  sand. 

Coarse  river  sand  and  fine  gravel. 

Bed  clay. 

Oravel  and  hardpan. 

Red  sandstone. 

Brownstone. 

BOBINO  NO.  7.-SUBFA0E  ELEVATION,  116JW. 


Feet. 

Teet. 

15.00 

100.5 

Fine  aand. 

28.00 

87.5 

Coarse  river  aand. 

46.110 

69.5 

Bed  clay. 

63.00 

62.5 

Coarse  gravel  and  hardpan. 

67.00 

68.5 

Fine  gravel  and  hardpan. 

68.20 

67.8 

Brownstone. 

69,80 

55.6 

Bed  slate. 

BOBINO  N0.8.-8DBFACB  ELEVATION,  118.10. 


net. 

net. 

16.00 

101.1 

Fine  sand. 

24.00 

B8.1 

C":ii!ie  river  sand. 

27.00 

89.1 

Cuaisi'  riversandandflnegraTaL 

48.00 

88.1 

E.a  clav. 

80.00 

66.1 

Gravel  and  liardi)an. 

66.00 

61.1 

Fine  gravel. 

66.00 

80.1 

Fine  sjind  and  giartL 

67.10 

60.0 

Browu.stone. 

81.10 

(ft.0 

Bed  slate. 

BT7BVXT   OF  ENFIELD   CANAI. 


In  considering  the  different  methods  possible  for  Improving  the  Connectlcnt 
Blver  It  was  ttMOght  that  a  plan  for  Improving  the  present  canal  of  the  C!on- 
nectlcat  River  Company  was  worthy  of  consideration.    As  the  general  surrey 
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did  not  embody  sufficient  detail  to  make  an  estimate  within  a  desired  degree 
of  accuracy,  It  was  deemed  necessary  to  make  a  detail  surrey  of  the  canal  from 
Enfield  dam  to  the  most  northerly  mill  at  Windsor  Locks,  where  it  is  proposed 
to  enter  the  river.  This  survey  was  made  during  the  latter  part  of  April  and 
the  first  three  weeks  of  May,  1904,  taking  In  all  about  four  weeks.  A  survey 
party  of  four  men  and  two  laborers  performed  this  work. 

Before  taking  topography  a  line  of  bench  levels  was  run  for  the  entire  length 
of  the  work  and  bench  marks  were  left  at  frequent  intervals. 

The  base  lines  for  this  survey  were  run  entirely  on  the  towpath,  and  were 
connected  with  the  regular  river  triangulatlon  stations  as  they  were  reached, 
thus  giving  a  check  on  the  distances  and  azimuths.  Beginning  near  the  head 
house  at  Enfield  dam,  stations  were  put  in  every  200  feet  and  numbered  con- 
secutively. 

A  set-up  was  made  at  each  station,  and  sections  taken  from  the  edge  of  the 
river,  across  the  canal,  and  up  the  west  bank  far  enough  to  include  the  proposed 
change.  Sections  were  taken  as  nearly  square  with  the  line  of  the  canal  as 
possible.  Where  the  ground  was  irregular  between  sections,  additional  topog- 
raphy was  taken  to  show  such  changes. 

Soundings  In  the  canal  were  taken  at  each  station  and  their  locations  deter- 
mined by  estimating  the  distances  from  the  edges. 

Special  care  was  used  to  make  notes  on  the  general  character  of  the  ground 
at  each  section,  stating  where  ledge  was  exposed,  and  also  the  character  of  the 
bed  of  the  canal,  as  near  as  could  "be  determined  by  tests  with  a  bar.  Frequent 
tests  for  rock  were  made  with  an  Iron  rod  on  the  west  bank  of  the  canal,  but 
owing  to  the  slialy  nature  of  the  ground  and  the  hardness  of  the  material  In 
many  places  It  was  very  difficult  to  sink  the  rod  very  deep  at  those  places  and 
also  to  determine  the  material  struck  at  the  bottom.  In  softer  places  the  rod 
was  generally  put  down  from  5  to- 10  feet  unless  rock  was  encountered.  The 
results  of  these  tests  are  shown  on  the  plan. 

From  Enfield  dam  southerly,  for  a  distance  of  6,000  feet,  the  west  bank  of 
the  canal  is  all  very  steep  ledge,  rising  almost  perpendicularly  to  heights  varying 
from  5  to  20  feet  above  the  water  surface.  The  bod  of  the  canal  for  this  sec- 
tion is  probably  about  all  rock.  From  this  section  to  about  1,200  feet  south  of 
Stony  Brook  the  ground  on  the  west  bank  is  more  sloping  and  the  ledge  less 
predominant 

At  Stony  Brook,  about  11,800  feet  south  of  the  dam,  the  canal  passes  over 
the  brook  In  an  aqueduct  This  aqueduct  is  built  of  wood  resting  on  masonry 
piers  built  in  the  brook,  and  is  about  100  feet  wide  on  the  water  line  and  100 
feet  long.  From  1,200  feet  south  of  the  aqueduct  to  the  railroad  bridge  the  bank 
Is  very  steep,  with  frequent  outcrops  of  ledge.  From  the  bridge  south  the  canal 
and  railroad  follow  along  very  close  together  and  nearly  parallel,  the  railroad 
being  west  of  the  canal.  The  ground  rises  on  a  steep  slope  from  the  edge  of  the 
canal  to  the  edge  of  the  railroad  bed. 

The  top  of  the  towpath  is  at  about  grade  50  for  the  first  2,600  feet  from  the 
dam.  In  the  next  5.000  feet  it  drops  gradually  to  about  elevation  41,  and  con- 
tinues at  about  this  height  for  the  remainder  of  Its  length. 

At  the  time  this  survey  was  made  the  water  in  the  river  was  high,  and  it 
was  Impossible  to  obtain  levels  and  locations  of  the  foot  of  the  towpath  north 
of  the  railroad  bridge.  At  these  sections  the  slope  of  the  towpath  was  deter- 
mined and  the  elevation  of  the  foot  taken  from  the  general  plan  of  the  river. 

Careful  locations  and  levels  of  the  locks  at  the  head  and  foot  of  the  canal 
were  taken.  The  locks  at  the  foot  of  the  canal  are  shown  on  the  Windsor 
Locks  dam  site  plan,  and  the  lock  at  the  head  Is  shown  on  the  detail  plan  of 
Bnfleld  Canal. 

Very  respectfully  submitted. 

Abthtjk  J.  0«Ea, 
Junior  Sngineer. 

The  BoABD  or  ENOiNEEatts,  IT.  8.  Armt, 

on  THB  Imfbovement  or  Connkchodt  Biveb. 


BEFOBT  OF  THB  BOABD  OF  EN0INEER8  FOR  BITBBS  AND  HARBOBS. 

Washinqton,  D.  C.,  December  iS,  1904. 
General  :  In  compliance  with  first  indorsement,  Office  of  Chief  of 
Engineers,  dated  October  25, 1904,  the  Board  of  Engineers  for  Rivers 
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and  Harbors  has  the  honor  to  submit  the  following  report  on  the  pro- 
posed improvement  of  the  Connecticut  Eiver  oetween  Hartrord, 
Conn.,  and  Holyoke,  Mass. 

The  river  and  harbor  act  of  June  13,  1902,  provided  for  a  special 
board  of  three  officers  of  the  Corps  of  Engineers  to  report  upon  cer- 
tain features  of  this  improvement.  The  report  of  this  Board  and  the 
large  number  of  papers  submitted  to  it  at  public  hearings  and  all  other 
data  available  have  received  careful  consideration.  A  committee  of 
the  Board  of  Engineers  for  Rivers  and  Harbors  visited  the  locality  on 
December  8,  19M:,  and  inspected  the  flight  of  locks  at  Windsor,  the 
site  of  the  proposed  lower  dam,  a  portion  of  the  canal,  and  Enfield 
dam. 

In  the  report  of  Major  Leach,  November  13,  1897,  which  was  the 
subject  under  consideration  by  the  special  Board,  it  was  propased  to 
improve  this  stretch  of  river,  about  34  miles  in  extent,  by  dredging 
and  the  construction  of  three  locks  and  movable  dams  at  an  estimated 
cost  of  $2,075,000,  anji  $8,000  per  annum  for  maintenance.  The  spe- 
cial Board  was  of  the  opinion  that  the  estimate  of  Major  Leach  in  the 
items  for  locks,  dams,  and  maintenance  should  be  increased,  making 
the  estimated  cost  of  improvement  as  proposed  by  Major  Lea(£ 
$3,800,000,  and  $50,000  per  annum  for  maintenance.  The  Board  of 
Engineers  for  Bivers  and  Harbors  is  of  the  opinion  that  the  estimates 
of  uie  special  Board  are  not  too  large. 

The  special  Board  did  not  confine  its  investigations  to  the  particu- 
lar plan  proposed  by  Major  Leach,  but  submitted  estimates  for  three 
alternate  plans  that  appeared  feasible  at  costs  amounting  to 
$2,725,000,  $2,621,000,  and  $2,393,500,  not  including  possible  dam- 
ages to  the  Connecticut  River  Company  or  the  cost  of  modifying  the 
three  railroad  and  four  highway  bridges.  The  plan  involving  the 
least  expenditure  amounts  to  about  $70,000  per  mile. 

The  business  of  the  several  towns  located  on  this  stretch  of  river  is 
large.  The  principal  industry  is  manufacturing.  The  estimate  of  the 
busmess  concerned  is  as  follows:  Value  of  stock  used,  $31,918,617; 
value  of  manufactured  products,  $62,678,437 ;  capital  invested,  $59,- 
304,384,  The  total  estmiated  tonnage  of  freight  above  Hartford, 
receipts  and  shipments,  amouftts  to  2,275,000,  the  principal  item  oi 
which  is  coal,  estimated  at  565,000  tons.  What  part  of  this  tonnage 
would  be  handled  by  water  if  the  improvement  were  made  is  a  matter 
of  conjecture,  as  there  is  no  water  transportation  above  Hartford  at 
the  present  time.  Major  Leach  estimated  that  500,000  tons  would  be 
carried  by  water.  The  special  Board  states  that  should  the  improve- 
ment be  made  large  amounts  of  bulky  freight  would  undoubtedly  be 
carried  up  the  river  at  cheaper  rates  than  tiiey  can  be  carried  by  the 
railroads. 

An  analysis  of  the  papers  submitted  at  the  public  hearings  leads 
to  the  conclusion  that  the  principal  object  desired  by  those  m  favor 
of  the  improvement  is  primarily  to  create  competition  between  rail 
and  water  with  a  view  to  securing  lower  freight  rates,  and,  second- 
arily, to  obtain  quicker  deliveries  of  freight  to  New  York  City  than 
noncompetitive  transportation  now  affords.  At  present  these  towns 
are  practically  dependent  upon  a  single  system  of  railroads  whidi 
has  no  competition. 

The  plan  of  improvement  is  to  provide  a  depth  of  9  feet,  this  being 
thought  to  be  sumcient  to  accommodate  the  class  of  vessels  that  would 


Digitized  by 


Google 


952   BEPOET  OP  THE  CHIEF  OF  ENGINEEBS,  V.   8.  ABMT. 

seek  this  route.  In  the  opinion  of  the  Board  this  depth  is  ihe  mini- 
mum  that  shonld  be  considered  in  any  plan  providing  for  future  navi- 
gation. Any  improvement  of  this  stretch  of  river  would  naturally 
be  dependent  upon  the  condition  of  the  river  below,  as  the  principu 
commerce  would  come  from  Long  Island  Sound. 

The  project  for  the  Connecticut  Kiver  below  Hartford,  adopted  in 
1870  and  modified  in  1887,  provides  for  a  chaimel  from  Long  Island 
Sou^nd  to  Hartford,  Conn.,  400  feet  wide  and  12  feet  deep  at  mean  low 
water  across  Saybrook  bar,  and  thence  to  Hartford  100  feet  wide 
and  9  feet  deep  at  extreme  low  water,  the  channel  in  the  river  to  be 
maintained  by  annual  dredging..  Since  1870  twenty-six  appropria- 
tions have  been  made  for  the  prosecution  of  this  project,  aggregating 
$634,039.12.  The  Annual  Reports  of  the  Chief  of  Engineers  make 
it  clear  that  under  the  existmg  project  for  the  Connecticut  River 
below  Hartford  7  feet  is  all  that  is  usually  available  at  low  water. 

At  an  assumed  first  cost  of  $3,000,000,  the  annual  interest  charge  at 
8  per  cent  would  be  $90,000.  Adding  to  this  the  sum  of  $50,000  for 
maintenance,  and  assuming  the  annual  tonnage  that  would  avail  itself 
of  the  new  waterway  at  500,000,  it  is  seen  that  the  cost  to  the  Govern- 
ment would  be  28  cents  per  ton.  In  this  estimate  no  account  is  taken 
of  the  amount  that  the  United  States  might  be  compelled  to  pay  for 
damage  to  existing  water  power  nor  the  cost  to  the  people  and  States 
for  the  modification  of  eidsting  bridges. 

Owing  to  the  large  cost  as  compared  with  the  probable  benefits,  and 
the  insuflScient  depth  of  water  in  the  channel  oelow  Hartford,  the 
Board  is  of  the  opinion  that  the  proposed  improvement  of  the  Con- 
necticut River  between  Hartford  and  Holyoke  is  not  worthy  of  being 
undertaken  by  the  General  Government. 

Respectfully  submitted. 

D.   W.   LOCKWOOD, 

Lieut.  Col.,  Corps  of  Engineert, 

R.  L.  HoxEE,    • 
Lieut.  Col.,  Corps  of  Engineers. 

S.  W.   ROESSLER, 

Major,  Corps  of  Engineers. 
Charles  W.  Kutz, 
Captainy  Corps  of  Engineers. 
Brig.  Gten.  A.  Mackenzib, 

Chief  of  Engineers,  U.  8.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  -LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OP  LONG  ISLAND, 
OF  HUDSON  RIVER  AND  HARBORS  THEREON,  AND  OF  HARLEM  AND 
EAST  RIVERS,  NEW  YORK. 


UEPORT  FOR  TBE  FISCAL  TEAR  ENDINO  JUNE  SO,  1905,  WITH  OTBER 
DOCUMENTS  RELATING  TO  TBE  WORKS.  OFFICERS  IN  CHARGE, 
COL.  W.  R.  LIVERUORE  AND  CAPT.  EDWARD  H.  SCHULZ,  CORPS  OF 
ENOINEERS. 

IMPBOTEMBNTS. 


1.  Port  Chester  Harbor,  New  York. 

2.  Mamaroneck  Harbor,  New  York. 

3.  Larchmont  Harbor,  New  York. 

4.  Echo  Bay  Harbor,  New  York. 

5.  Bronx     River    and     East    Chester 

Creek,  New  York. 

0.  Harbors  at  Port  Jefferson,  Mattl- 
tuck,  Huntington,  Glencove,  Flush- 
ing Bay,  Canarsle  Bay,  and  Sag 
Harbor,  New  York. 

7.  East  River  and  Hell  Gate,  New 
York. 


8.  Harlem  River,  New  York. 

9.  Newtown  Creek,  New  York. 

10.  Browns  Creek,  New  York. 

11.  Great  South  Bay,  New  York. 

12.  Hudson  River,  New  York. 

13.  Saugertles  Harbor,  New  York. 

14.  Harbors  at  Rondout  and  Peeksklll, 

New  York. 

15.  Wapplnger  Creek,  New  York. 

16.  Removing  sunken  vessels  or  craft 
^         obstructing  or  endangering  navi- 
gation. 


EXAMINATION  AND   SCBVET. 

17.  Flashing  Bay,  New  York. 

HABBOR  LINES. 


18.  Greenport  Harbor,  New  York. 


19.  East  River,  New  York,  between 
East  Thirty-second  and  East 
Thirty-seventh  streets,  New  York 

City. 


United  States  Engineer  Office, 

New  York  City,  July  26, 1905. 
General:  I  have  the  honor  to  forward  herewith  annual  reports 
upon  works  of  river  and  harbor  improvements  in  my  charge  in  New 

York    *     *     *     for  the  fiscal  year  ending  June  30, 1905, 

•  **♦*•• 

Very  respectfully,  your  obedient  servant, 

W.  R.  LrVERMORE, 

Colonel,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 

953 


Digitized  by 


Google 


954 


BEPOBT   OF   THE   CHIEF   OK   ENGHTEERS,  U.  B.  ABMT. 


E   I. 

IMPROVEMENT  OP  PORT  CHESTER  HARBOR,  NEW  YORK. 

Detailed  descrij)tions  of  the  harbor  and  of  projects  for  its  improve- 
ment are  printed  in  the  Reports  of  the  Chief  of  Engineers  for  1897, 
page  1084,  and  1900,  page  1378. 


OPERATIONS   DXTRING   THE    PAST   FISCAL  TEAR. 

No  work  was  done  during  the  year.  The  funds  on  hand  prior  to 
the  approval  of  the  river  and  harbor  act  of  March  3,  1905,  were  not 
sufficient  to  secure  any  practical  results,  and  the  new  appropriation 
became  available  too  late  to  commence  work.  A  project  for  the 
expenditure  of  funds  was  approved  May  26,  1905. 

Specifications  for  dredging  have  been  prepared.  About  92  per  cent 
of  the  work  proposed  under  the  present  project  has  been  completed. 

The  available  funds  and  the  additional  appropriation  are  to  be 
applied  to  completing  the  unprovement  and  to  maintaining  the  same. 


Money  statement. 


•Tnly  1,  1004,  balance  unexpentleil 

Amount  appropriated  by  river  and  harbor  net  approved  March  .H,  1905. 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


$965.  75 
.%  000.  00 

3,965.75 

40.3.84 


July  1,  1005,  balance  unexpended ■    3,  .561.  91 

Amount  (estimated)  required  for  couipletlon  of  existing  project 2.000.00 

^Vmount  that  can  lie  profitably  expended  in  fiscai  year  ending  June  .TO, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  Iwlanco 
unexi)ended  July  1,  1905 2,500.00 

Submitted  in  compliant  with  requirements  of  sundry  civil  net  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


APPBOPBIATIONB. 


June  10,  1872 $12,000 

August  2.  1882 15,000 

August  11,  1888 5,000 

September  19.  1890 5,000 

.Tuly  13,  1892 5,000 

August  18,  1894 5,000 


June  3.  1896 $5,000 

March  3.  1899 25,000 

June  1.3.  1902 5,000 

March  3.  1905 3,000 


Total 85,000 


COMMEBCIAI.  STATISTICS. 

Ve»»el»  emploved  in  trade  in  190\. 


ClBSB 


Steam 

SaU 

Bargee,  etc 
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Freight  handled. 

Tons. 

GeAeral  mecbandise 75, 000 

Iron ^ 30, 000 

Coal  and  other  fuel 60,000 

Brick 90, 000 

Total   _'_ 255. 000 

Estimated  value  of  1904  tonnage,  f4,o90,000. 

Total  number  of  trips  reported  for  above  vessels,  312. 


E   2. 

IMPROVEMENT  OF  MAMAUONBCK  HARBOR,  NEW  YORK. 

Detailed  description  of  the  harbor  and  project  for  its  improvement 
is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page 
1381. 

OPERATIONS  DURING  THE  PAST  FISCAL  YEAR. 

No  work  was  done  during  the  year.  The  funds  on  hand  prior  to 
the  approval  of  the  river  and  harbor  act  of  March  3,  1905,  were  not 
sufficient  to  secure  any  practical  results,  and  the  new  appropriation 
became  available  too  late  to  commence  work.  A  project  for  the 
expenditure  of  funds  was  approved  May  26,  1905. 

Specifications  for  dredging  have  been  prepared.  About  82  per  cent 
of  the  work  proposed  under  the  present  project  has  been  completed. 

The  available  balance  and  the  new  appropriation  are  to  be  applied 
to  continuing  the  improvement  and  maintaining  same. 

Money  statement. 

July  1,  1904,  balance  unexpended $618.20 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-      2, 000. 00 


2,  6ia  26 


.Tune  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 350. 00 


July  1,  1905,  balance  unexpended 2,  26a  20 


Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905 : 

For  worlis  of  improvement f5, 000. 00 

For  maintenance  of  Improvement 2,500.00 

: 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPROFBIATIONS. 

August  2,  1882 $15,000 

June  3,  1896 . 10,000 

March  3,   1899 7,000 

June  13,  1902 6,000 

March  3,   1905 2,000 

Total .-    40,000 
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COMUEBCIAL  STATISTICS. 

Vegaelg  employed  in  trade  in  1904. 


Class. 

Trips 
made. 

Tonnage. 

Draft. 

Steam 

1 
IS 

M-IM 

ae-i.m 

F«t._ 

Sail ; 

7 

Barges,  etc ,.           

5i-10 

Freight  handled. 

Tons. 

General   merchandise 15, 214 

Coal  and  other  fuel 17,844 

Brick 138 

Building  stone 15, 393 

Cement,  lime,  and  eand 1,000 


Total 49. 589 

Estimated  value  of  1904  tonnage,  $859,242. 


E3- 
IMPROVEMENT  OF  LARCHMONT  HARBOR,  NEW  YORK. 

Detailed  description  of  the  harbor  and  of  the  present  and  previous 
projects  for  its  improvement  is  printed  in  the  Report  of  the  Chief  of 
Engineers  for  1900,  pages  1383  to  1387. 

OPERATIONS   DURING   THE  PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year.  The  funds  on  hand  prior  to 
the  approval  of  the  river  and  harbor  act  of  March  3,  1905,  were  not 
suflBcient  to  secure  any  practical  results,  and  the  new  appropriation 
became  available  too  late  to  commence  work.  A  project  for  the  ex- 
penditure of  funds  was  approved  May  26,  1905. 

Specifications  for  rock  removal  have  been  prepared.  About  55  per 
cent  of  the  work  proposed  under  the  present  project  has  been  com- 
pleted. 

Under  the  present  project  the  breakwater  off  Long  Beach  Point  was 
built  to  a  length  of  1,410  feet,  with  side  slopes  of  1  on  1  and  top  width 
of  5  feet,  with  a  height  of  10  feet  above  low-water  plane,  and  the 
outer  end  for  a  length  of  25  feet  was  10  feet  wide  and  14  feet  above 
low  water.  Owing  to  the  effects  of  settling,  storms,  and  ice  the 
breakwater  has  deteriorated  somewhat. 

The  available  funds  and  the  additional  appropriation  recommended 
are  to  be  applied  to  completing  the  removal  of  ledge  adjoining  Huron 
rock  and  to  the  completion  and  maintenance  of  breakwater  off  Long 
Beach  Point. 
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Money  statement. 

July  1,  1904,  balance  unexpended $720.93 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  3, 1905.  5, 000. 00 


.5,  720. 93 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      262. 24 


July  1,  1905,  balance  unexpended 5,468. 


Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  improvement,  in  addition  to  tbe  balance  unex- 
pended July  1,  1905 20, 000. 00 

Submitted 'In  compliance  wltb  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONB. 


September  19,  1«K) $5, 000 

Marcb  3,  1809 50,000 

June  13,  1902 10,000 

March  3,  1905 5,000 


Total 70, 000 


COMMERCIAI.   STATISTICS. 

The  commerce  of  the  harbor  is  not  large.  It  is  mainly  used  by  the  Larchmont 
Yacht  Club  and  also  by  coasting  and  fishing  vessels  for  night  anchorage  and 
as  a  harbor  of  refuge. 

Number  of  vessels  other  than  yachts  entering  harbor  of  refuge,  or  for 

the  night,  during  1901  (estimated) 850 

Draft  of  such  vesselS-J feet 4-18 

Tonnage  of  such  vessels tons__  100-500 

Freight  discharged  in  Larchmont  Harbor  in  1901. 

Number  of  cargoes 150 

Amount  in  tons 15,500 

Vessels  ovyned  hy  the  Larchmont  Yacht  Club. 
[Draft,  from  3  to  22  feet;  tonnage,  from  3  to  600  tons.] 

Steamers    86 

Schooners  __ j 51 

Sloops  160 

Smaller  boats 66 

Total  363 


E  4. 
IMWIOVEMENT  OF  HARBOR  AT  ECHO  BAT,  NEW  YORK. 

Detailed  history  of  this  improvement  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1900,  pages  1423  to  1430. 
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OPERATIONS  DURING   THE   PAST  FISCAL    TEAS. 


No  work  was  done  during  the  year.  The  project  at  this  place  h&s 
been  completed,  but  the  localities  cleared  of  rock  are  subject  to  shoal- 
ing by  inflow  of  mud. 

There  is  a  balance  of  $8,548.28  remaining  under  the  appropriation 
of  June  13,  1902. 

On  May  2G  the  Chief  of  Engineers  approved  a  recommendation  that 
a  portion  of  this  balance  be  expended  m  making  an  examination  of 
Long  Rock,  with  a  view  to  submitting  a  project  to  the  Department  for 
its  removal  with  the  funds  available,  in  accordance  with  the  terms  of 
the  river  and  harbor  act  approved  March  3,  1905. 

An  examination  of  Long  Eock  will  be  made  and  a  project  prepared 
for  its  removal. 

Money  statement. 

July  1,  1904,  balance  unexpended 18,  799.  73 

June  .30,  190,5,  amount  exiiended  during  fiscal  year,  for  works  of 
Improvement 2,">1.47 

July  1, 1905,  balance  unexpended 8, 54a  1» 


Amount  that  can  be  profitably  ex|)ended  in  flncnl  year  ending  June 
30,  1907,  for  maintenance  of  Improvement,  In  addition  to  the  bal-  • 

ance  unexi)ended  July  1,  19a5 2, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tbe  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


June  18,  1878 *10.000 

March  3,  1879 3,000 

June  14,  1880 3,000 

March  3,  1881 3,000 


August  2,  1882 $3,000 

June  13,  1902-^ 17.000 


Total 39.000 


COMMERCIAL  STATISTICS. 

Vessels  employed  in  trade  in  IdOi. 


Class. 


Steam 

Sail 

Bargee,  etc  . 


Trips 
made. 


Tonnage. 


I 
68 


Draft. 


Feet. 
US  7 

800  !  S 

Ci-12 


Freight  handled. 


Tons. 

General  merchandise 54,000 

Coal  and  other  fuel 44, 000 

Brick 15,000 

Cement,  lime,  and  sand 7,  ,500 

Lumber  and  timber 25,000 


Tons. 
Hay  and  straw 750 

Grain,  flour,  and  feed 3, 7.50 

Fruits  and  farm  products 1.200 


Total 151, 200 


Estimated  value  of  1904  tonnage,  $1,647,500. 
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IMPROVEMENT  OF  BRONX  RIVER  AND  BAST  CHESTER  CREEK,  NEW 

YORK. 

(a)    BRONX  RIVER,   NEW   YORK. 

Detailed  history  of  this  improvement  was  printed  in  the  Report 
of  the  Chief  of  Engineers  for  1900,  pages  1389  to  1391.  A  sketch 
of  a  portion  of  the  river  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  1016. 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year.  There  were  no  funds  on  hand 
prior  to  the  approval  of  the  river  and  harbor  act  of  March  3,  1905, 
and  the  new  appropriation  became  available  too  late  to  commence 
work. 

An  allotment  of  fimds  was  made  by  the  Secretary  of  War  May  29, 
1905,  and  a  project  for  the  expenditure  of  same  was  approved  June 
6,1905. 

Specifications  for  dredging  and  for  rock  removal  have  been  pre- 
pared. About  40  per  cent  of  the  work  proposed  under  the  present 
project  has  been  completed. 

The  available  funds  and  the  additional  appropriation  recom- 
mended are  to  be  applied  to  continuing  the  improvement  and  to 
maintenance. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.  $21, 500. 00 


July  1,  1905,  balance  unexpended 21,500.00 

July  1,  1905,  outstanding  liabilities 10.  50 


July  1,  1905,  balance  available 21, 489.  50 


Amount  (estimated)  required  for  completion  of  existing  project 34,485.00 


Amount  that  win  be  profitably  expende<l  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $ao,  000. 00 

For  maintenance  of  Improvement 5,000.00 


Submitted  in  compllauce  with  re<iulrements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


25,000.00 


AFPBOPBIATIONS. 

Jtine  3,  1896 $10,000 

March  3,  1899 20,000 

June  12,   1902    (allotment) 5,000 

March  3,  1005   (allotment) ^ 21,500 

Total    56,500 
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COMMERCIAI,  STATISTICS. 

VesseU  employed  in  trade  {»  1904. 


Class. 

Tonnage. 

Draft. 

Hnllinfr  vnaaAla 

Feet. 
5 

ITS^OO 

5 

Freight  handled. 

Tons. 
General  merchandise 106 

Iron    185 

Coal  and  other  fuel 41,420 

Lumber  and  timber 575 


Total    •«J,286 

Estimated  value  of  1904  tonnage,  $196,642. 

Total  number  of  trips  reported  for  above  vessels,  73. 


(b)  east  chesteb  creek,  new  tork. 

Detailed  descriptions  of  the  stream  and  of  the  project  for  improve- 
ment are  printed  in  the  Reports  of  the  Chief  of  Engineers  for  1897, 
pages  1089  to  1090,  and  for  1904,  pages  1016  to  1018.  A  sketch  of  the 
creek  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 

1904,  page  1016, 

OPERATIONS  DTTRINQ  THE   PAST   FISCAL  TEAK. 

Specifications  for  redredging  the  channel  up  to  a  point  3,000  feet 
above  Lockwood's  bridge  were  issued  June  16  and  bids  were  opened 
July  12, 1904.  Proposals  were  received  from  John  &  Joseph  McSpirit 
at  39  cents  per  cubic  yard,  from  Kirk,  Driscoll  &  Co.,  at  44^  cents 
per  cubic  yard,  and  from  Edward  A.  Berry,  at  49  cents  per  cubic  yard, 
scow  measure.  The  offer  of  John  &  Joseph  McSpirit  was  accepted 
and  a  contract  made.  Work  commenced  September  12,  1904,  and  was 
completed  November  30,  1904,  28,846  cubic  yards,  scow  measure, 
being  removed. 

The  dredging  was  done  from  Lockwood's  bridge  to  the  proposed 
bridge  at  Pelham  Parkway,  a  distance  of  2,400  feet,  restoring  the 
channel  to  the  projected  depth  of  9  feet  at  mean  high  water  (2  feet 
at  mean  low  water ) . 

An  allotment  of  funds  was  made  by  the  Secretary  of  War  May  29, 

1905,  and  a  project  for  the  expenditure  of  same  was  approved  June  6, 
1905.    Specifications  for  dredging  have  been  prepared. 

The  project  at  this  place  has  b^n  completea. 
The   available   funds   and  the   additional   appropriation   recom- 
mended will  be  applied  to  maintaining  the  channel  by  dredging. 
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Money  statement, 

July  1,  1901,  balance  unexpended 112,522.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1005.      3, 000. 00 


15,522.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  malutenance 
of  Improvement 12,522.00 


July  1,  1905,  balance  unexpended 3,000.00 

July  1,  1905,  outstanding  liabilities 10.50 


July  1,  1905,  balance  available 2,989.50 


'  Amount  that  can  be  profltiibly  expended  in  flscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement.  In  addition  to  the  balance 

unexpended  July  1,  1905 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  elvll  art  of 

June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


March  3,  1873 $25,000 

March  3,  1875 12,000 

June  18,  1878 10,000 

March  3,  1879 3,500 

June  14,  1880 3,500 

August  5,  1880 10,000 

August  11,  1888 5,000 

August  18,  1894 12,000 


June  3,  1896 $10,000 

June  13,  1902  (allotment)  ...  3.000 

June  13,  1902  (allotment)  —  10.000 

April  28,  1904  (allotment)—  2,500 

March  3,  1905  (allotment).—  3,000 

Total— 109,500 


CONTBACT   IN    FORCE. 

Name  of  contrartors :  John  &  Joseph  McSpirit 

Date  of  contrart :  July  20,  1904. 

Date  of  approval :  August  12,  1904. 

Date  of  commencement :  September  13,  1904. 

Date  of  completion  :  December  31,  1904. 

For  dredging  28,846  cubic  yards,  at  39  cents. 


COMMEBCIAL  STATISTICS. 

Vessels  employed  in  trade  in  190k. 


ci*». 


Ton- 
nage. 


Steun 

Ban I       aoo 

Barges,  eto i    4-1,4% 


Dnft, 


Feet. 
9 
8 
»-8* 


Freight  handled. 
Tons. 


Cement,  lime,  and  sand  . 

Lumber  and  timber 

Hay  and  straw 


General  merchandise 28, 385 

Iron 4,699 

Coal  and  other  fuel 109, 177 

Brick 5,000 

Building  stone 3,374 

Estimated  value  of  1904  tonnage,  $963,263. 

Total  number  of  trips  reported  for  above  vessels,  193, 

ENO  1905  M 61 


Tons, 
1,100 
110 
110 


Total 146,965 
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E  6. 

IMPROVEMENT  OF  HARBORS  AT  I'ORT  JEFFERSON.  MATTITUCK, 
HTINTINGTON  GLENCOVE,  FLUSHING  BAY,  CANABSIB  BAY,  AND 
SAG  HARBOR,  N.Y. 

(a)    port   JEFFERSON    HARBOR. 

Detailed  descriptions  of  the  harbor  and  of  previous  reports  are 
printed  in  the  Reports  of  the  Chief  of  Engineers  for  1897,  page  1097, 
and  for  1900,  page  1393. 

OPERATIONS  DURING  THE  PAST  FISCAL  YEAR. 

A  survey  was  made  July  18  to  28, 1904,  of  the  harbor  entrance,  which 
disclosed  shoaling  of  the  channel  in  various  places.  A  report  of  the 
examination  was  submitted  to  the  Department  August  31,  1904,  and 
a  request  made  for  an  allotment  of  funds  from  the  emergency  appro- 
priation of  April  28,  1904,  to  be  used  in  dredging  the  channel.  An  ' 
allotment  of  $2,400  was  made  by  the  Secretary  of  War  September  13, 
1904. 

A  timber  fence,  7  feet  high  and  600  feet  long,  extending  across  the 
sand  bar  in  prolongation  of  the  shore  end  of  the  east  brealcwater  was 
built  to  prevent  the  drift  of  sand  into  the  channel.  This  work  was 
done  under  agreement  with'Loper  Brothers,  at  a  cost  of  49  cents  per 
linear  foot. 

Specifications  for  dredging  were  prepared  and  proposals  were 
invited,  to  be  opened  October  14,  1904.  No  bids  were  received.  A 
circular  letter  was  sent  out  on  October  20,  1904,  asking  for  proposals 
for  dredging.  This  resulted  in  two  bids,  one  at  the  rate  of  45  cents 
and  the  other  at  the  rate  of  42  cents  per  cubic  yard.  As  these  prices 
were  considered  excessive,  the  bids  were  rejected,  and  on  account  of 
the  approach  of  cold  w^eather  the  work  was  postponed  until  the  next 
season.  A  new  survey  of  the  entrance  was  made  June  13  to  19,  1903, 
which  shows  that  a  considerable  area  has  a  depth  slightly  less  than  12 
feet  and  that  at  the  inner  end  of  the  entrance  channel  the  depth  is 
somewhat  less.  About  75  per  cent  of  the  present  project  has  been 
completed. 

An  additional  allotment  of  $1,500  from  the  consolidated  appropri- 
ation of  June  13,  1902,  and  $8,500  froni  the  appropriation  of 
$62,500,  made  by  the  river  and  harbor  act  of  March  3,  1905,  has  been 
made  for  this  work. 

The  available  funds  and  the  additional  appropriation  recommended 
for  fiscal  year  ending  June  30,  1907,  will  be  applied  to  enlarging  the 
cast  jetty  and  in  maintaining  the  channel  through  the  entrance  by 
dredging. 

Money  statement. 

Jul.v  1,  1904.  balance  unexpended |2, 120.  57 

Amount  appropriated  by  river  and  barbor  act  approved  June  13, 1902 

(allotment)     1,500.00 

Amount  appropriated  by  river  and  barbor  act  approved  Mnrcb  3, 1905 

(allotment)    8,500.00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 

barbor  Imnrovemente,  act  of  April  28, 1904 2,400. 00 

14,520,57 
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June  30.   1906.   amouut  expended  during  fiscal  year,  for  works  of 

tmpFOTement  $820.57 

July  1.  1905.  balance  unexpended 13,700.00 

Jnly  1,  1905,  outstanding  liabilities 132. 19 


July  1.  1905.  bnlauce  available 13,567.81 


.\]uoant  (estimated)  required  for  completion  of  existing  project 68,500.00 

(.iJDoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907.  in  addition  to  tlie  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $15,000.00 

For  matutenance  of  Improvement 2,500.00 

17,500.00 

Submitted  iu  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4,  1807,  and  of  section  7  of  tlte  river  and  harbor  act  of  1899. 


APraOFKIATIORB. 

For  previous  projects. 

March  3,  1871 $15,000 

June  10.  1872 15,000 

March  3,  1875 15,000 

August  14,  1.876 6,000 

June  la  1878 8,000 

March  3,  1879 5.000 

June  11,  1880 3,000 

March  3,  1881 4,000 

AnguBt  2,  1882 8,000 

$79, 000 

For  present  project. 

September   10,    1800 1 $25,000 

July  13,  1802 10,000 

Angost  18.  1804 7,500 

Jnne  3,  1806 7,500 

March  3,  1899 7,500 

June  13,  1902  (allotment) 10,500 

.VprU28,1904  (allotment) 2,400 

March  3,  1905  (allotment) S-.-iOO 

78,900 

Total 157,000 


COMMERCIAL   STATISTICS. 

Vessels  employed  in  trade  in  190^. 


Clam.  Tonnage 


Steam....  .  .  

aiu ■..::::.■.:;::.".:..: so-ioo 

Bwge«,etc ,  280 


Draft. 


Feet. 
11 
6-9 

e 
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Freight  handled. 


Tods. 

Coal  and  other  fuel 1, 625 

Brick  300 

Building  stone 2,480 

Cement,  lime,  and  sand 447 

Lumber  and  timber 1, 330 


Tons. 

Grain,  flour,  and  feed 2,000 

Fruits  and  farm  products 650 


Total 8,832 


Estimated  value  of  1004  tonnage,  $90,424. 

Total  number  of  trips  reported  for  above  vessels,  93. 


(b)  mattituck  harbor. 

Detailed  description  of  the  harbor  and  the  project  for  improve- 
ment are  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1891,  page  843,  and  for  1897,  page  1095. 

OPERATIONS   DURING   THE    PAST   FISCAL    YEAR. 

No  work  was  done  during  the  year,  there  being  no  funds  available. 
An  allotment  of  $20,000  from  the  consolidated  appropriation  of 
$62,500,  made  by  the  river  and  harbor  act  of  March  3,  1905,  has  been 
made  for  this  work. 

About  18  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed. 

The  available  funds  and  the  additional  appropriation  recom- 
mended will  be  applied  to  continuing  the  improvement. 

Money  atatfiment. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905 

(allotment)  $20. 000.  00 

July  1,  1005,  balance  unexi)ended 20,000.00 


Amount  (estimated)  re(]ulre<l  for  completion  of  existing  project 48, 000. 00 


.Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1007,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 20,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPB0PRIAT1ON8. 

June  3,  189« $10,000 

March  3,  1899 5,000 

March  3,  1905   (allotment) \ 20,000 


Total 35. 000 


COMMERCIAL   STATISTICS. 


Freight  handled. 
Tons. 

General  niercliandise 1.5,952 

Coal  and  other  fuel 3,900 

Building  stone 458 

Lumber  and  timber 2,  795 

Jlay  and  straw 780 


Tons. 

Grain,  flour,  and  feed 1,800 

Fruits  and  farm  products 30, 911 


Total 56, 602 

Estimated  value  of  1904  tonna((e,  $2,041,766. 
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(C)  HUNTINGTON  *HARBOR. 

Detailed  description  of  the  harbor  and  the  project  for  improve- 
ment are  printed  in  the  Report  of  the  Chief  of  Engineei-s  for  1897, 
pages  1100  to  1102.  A  sketch  of  the  upper  part  of  the  harbor  is 
printed  in  the  Annual  Report  for  1904,  page  1023.. 

OPERATIONS   DURING   THE   PAST  FISCAL   YEAR. 

No  work  has  been  done  during  the  year,  the  funds  available  being 
insufficient  to  secure  any  practical  results.  An  allotment  of  $2,500 
from  the  consolidated  appropriation  of  $62,500,  made  by  the  river 
and  harbor  act  of  March  3,  1905,  has  been  made  for  this  work.  The 
project  at  this  place  has  been  completed. 

The  available  funds  and  the  additional  appropriation  recommended 
will  be  applied  to  maintaining  the  channel. 


Money  statement. 

•Tuly  1,  1904,  balance  unexpended -        $119.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-      2, 500. 00 


.Tune  .30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


2, 619. 90 
119.30 


July  1,  1905,  balance  unexpended 2,500.00 


Amount  that  can  be  profitably  expended  i&  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 2,500.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
Jnne  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPKIATIONS. 


June  10,  1872 $22,  500 

September  19,  1890 10,000 

July  13,  1892 5,000 

August  18,  1804 2,000 

June  3,  1806 5,000 


March  3,  1899 $7,  500 

.June  13,  1902  (allotment) _„  2,500 

March  3.  1905  (allotment)-—  2,500 

Total 57,000 


COMMEBCIAL  STATISTICS. 

Vessels  employed  in  trade  in  190i. 


Class. 


Steam 

SaO 

Bargee  etc 


Trips 
made. 


800 
876 
100 


Ton- 
nage. 


us-aso 

50-800 

an 


Draft. 


Feet. 
6-8 
&-12 
5-7 
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Freight  handleil. 


Tons. 

General    merchandise 24,  SOO 

Iron  —        100 

Coal  and  other  fuel 22,000 

Brick   2,000 

Building   stone 27,000 

Cement,  lime,  and  sand 500 


Tons. 

Lumber  and  timber .1.000 

flay   and  straw 2,000 

Grain,  flour,  and  feed 5,750 

Fruits  and  fann  products 7.500 


Total 94,960 


Estimated  value  of  1904  tonnage,  12.818,2.50. 
Number  of  passengers  carried,  0,000. 


(d)  o.lenc»ve  harbor. 

Details  concerning  the  harbor  and  project  for  improvement  are 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1897,  page  1103. 

OPERATIONS  DURING  THE   PAST  FISCAL  YEAR. 

No  work  has  been  done  during  the  year,  the  funds  available  being 
insufficient  to  secure  any  practical  results.  An  allotment  of  $3,000 
from  the  consolidated  appropriation  of  $62,500  made  bj'  the  river  and 
harbor  act  of  March  3^  1905,  has  been  made  for  this  work. 

About  51  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed. 

The  available  funds  will  be  applied  to  continuing  the  improvement. 

Money  xtatem^nt. 

July  1,  1004,  balance  unexpended $428.00 

Amount  appro|>rlated  by  river  and  hnrlmr  act  approved  March  3, 
1905  (allotment)— 3,000.00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  


3, 42a  00 
428.00 


July  1,  1905,  balance  unexpended .S,  000.  00 


Amount  (estimated)  required  for  completion  of  existing  project 83. 000. 00 


APPBOPBIATIONS. 


August  11,  1888 $20,000 

September  19,  1890 15,000 

July  13,  1892 10,000 

August  18,  1894 10,000 

June  3,  1896  ._ 8. 000 


June  13,  1902  (allotment) 

March  3,  1905  (allotment)  — 


16,000 
3,000 


Total 72, 000 


COMUERCIAL  STATISTICS. 

Vesnels  employed  in  trade  in  1904. 
Claas. 


Barges,  etc  . 


Tj^JTom-ge 


^  I 


too 


Draft. 


Feet. 
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Freight  handled. 

Ton*. 

Iron i 628 

Coal  and  other  fuel 7,901 

Hay  and  straw 20 

Total 8,549 

Estimated  value  of  1904  tonnage,  $40,515. 


(b)  flushing  bat. 

Details  in  reference  to  this  improvement  may  be  found  in  the  Re- 
port of  the  Chief  of  Engineers  for  1897,  page  1106.  A  sketch  of  the 
locality  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1903,  page  868. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
June  13,  1902,  an  examination  of  Flushing  Bay  was  made  and  a  pro- 
ject for  the  improvement  submitted. 

OFERATIONS  DUKINO  THE  PAST  FISCAL  YEAR. 

No  work  has  been  done  in  the  field  during  the  year.  About  71  per 
cent  of  the  work  proposed  under  the  present  project  has  been  com- 
pleted. 

An  allotment  of  $10,000  from  the  consolidated  appropriation  of 
$62,500  made  by  the  river  and  harbor  act  of  March  3,  1905,  has  been 
made  for  this  work. 

The  available  funds  and  the  additional  appropriation  recommended 
will  be  applied  to  continuing  the  improvements. 

Money  statement. 

July  1,  1904,  balance  unexpended , $2, 148.  67 

Amount  appropriated  by  river  and  harbor  act  approved  March  S,  1905 

(allotment) 10, 000. 00 


12, 148. 67 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    148. 67 

July  1,  1905,  balance  unexpended 12,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 40,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887. 


APPROFBIATIORS. 


March  3,  1879 $20, 000 

June  14.  1880 1.5,000 

March  3,  1881 10,000 

August  2.  1882 5,000 

July  5.  1894 10,000 

August  5.  1886 10,000 

August  11,  1888 15,000 

September  19,  1890 20, 000 


July  13,  1892 $10,000 

August  18,  1894 4,000 

June  3,  1890 4,000 

Jime  12,  1902  (allotment) 2,000 

March  3,  1905  (allotment)...     10,000 


Total 136,000 
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COUMEBCIAI.  STATISTICS. 

Vessels  employed  in  trade  in  190Ji. 


Class. 


Trips 
made. 


Ton- 
naee. 


Draft 


Steamers 

Balling  Teasels 
Barges,  etc 


966 
2S 

112 


Feet. 
1S»-    «0        8-11 
40(Mi,100  <      8-13} 
lay-    8S0        8-U 


Freight  handled. 


Tods. 

General  merchandise 62, 120 

Iron 150 

Coal  and  other  fuel 45,444 

Brick 4,284 

Building  stone 12,849 

Cement,  lime,  and  sand 1, 550 


Tons. 

Ice 4,745 

Lumber  and  timber 11,804 

Hay  and  straw . 50 


Total 142,996 


Estimated  value  of  1904  tonnage,  $2,599,488. 


(f)    CANARSra  BAT. 

Description  of  the  locality  and  the  project  for  improvement  is 
printed  m  the  Report  of  the  Chief  of  Engineers  for  1897,  page  1114. 
A  sketch  of  the  locality  is  print«d  in  the  Annual  Report  for  1904:, 
page  1026. 

OPERATIONS  DURING   THE  PAST  FISCAL   YEAR. 

• 

A  contract  with  Kirk,  DriscoU  &  Co.  to  dredge  about  14,000  cubic 
yards  of  material,  at  the  rate  of  35  cents  per  cubic  yard,  scow  meas- 
ure, had  been  made  on  June  14,  1904.  Dredging  commenced  Sep- 
tember 23,  1904,  and  was  continued  until  November  26,  1904,  when 
further  work  was  deferred  until  spring,  9,216  cubic  yards  being 
removed.  Work  was  resumed  on  April  10,  1905,  and  the  contract  was 
completed  May  3,  1906,  during  which  time  4,373  cubic  yards  were 
removed.  The  total  amount  of  material  excavated  uilder  the  con- 
tract was  13,589  cubic  yards.  This  resulted  in  securing  a  channel 
from  100  to  150  feet  wide  with  a  least  depth  of  about  6  feet  at  mean 
low  water  from  Big  Channel  to  Canarsie  Landing.  The  greater  part, 
of  the  channel  has  a  depth  of  7  feet,  and  the  average  width  is  125 
feet. 

The  work  proposed  under  the  present  project  has  been  completed. 
An  allotment  of  $2,500  from  the  consolidated  appropriation  of 
$62,500,  made  by  the  river  and  harbor  act  of  March  3,  1905,  has  been 
made  for  this  work. 

The  available  funds  and  the  additional  appropriation  recommended 
will  be  applied  to  maintaining  the  channel. 
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Money  statement. 

July  1,  1904,  balance  unexpended |5,  238. 59 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 1005.  2, 500. 00 


7, 733. 59 
June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         5, 105. 06 


July  1,  1905,  balance  unexpended 2,627.64 

July  1,  1905,  outstanding  liabilities 42.50 


July  1,  1905,  balance  available 2.586.14 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  Jnly  1,  1905 3,000.00. 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


APFBOFRIATIONS. 


June  14,  1880 $10, 000 

March  3,  1881 5,000 

August  2,  1882 3,000 

July  5,  1884 5,000 

August  5,  1886 10, 000 

August  11,  1888 10, 000 

September  19,  1800 5, 000 


July  13,  1882 $5,000 

August  18.  1884 2,000 

June  .S.  1896 10,000 

June  13,  1902  (allotment) 5,000 

March  3,  1905  (allotment) 2,500 


Total 72,500 


CONTRACT  IN  FORCE. 

Name  of  contractor :  Kirk,  Driscoll  &  Co. 

Date  of  contract :  July  14,  1904. 

Date  of  approval :  July  30,  1904. 

Date  of  commencement :  Novemt>er  3, 1004. 

Date  of  completion :  Time  limit  waived. 

For  dredging  14,000  cubic  yards,  at  35  cents  per  cubic  yard,  scow  measure. 


COMMERCIAL  STATISTICS. 

VetHeU  employed  in  trade  in  1904. 


Clam. 


Bteomen 
BaiUng  veeads 


Barges,  etc BOO-   «00 


Ton- 
nage. 


10-    SUS 
0-1,0110 


Draft. 


fiet. 
6-10 
S-18 
•i-U 


Freight  handled. 

Tons. 

General  merchandise 107,874 

Coal  and  other  fuel 16,720 


Total  124, 504 

Estimated  value  of  1904  tonnage.  $1,861,008. 


(o)  SAO  HARBOR. 

For  description  of  locality,  project,  etc.,  see  Reports  of  the  Chief 
of  Engineers  for  1900,  page  1461,  and  for  1903,  page  130. 
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The  breakwater  is  to  be  built  of  riprap,  in  accordance  with  the 

S resent  project,  to  ext«nd  from  Conklin  Point  in  a  north-by-west 
irection  alrout  1,330  feet,  thence  in  a  nearly  northwest  direction 
1,850  feet  to  the  9-foot  curve,  making  a  tot«f  length  of  3,180  feet 
The  top  is  to  be  8  feet  above  mean  low  water  and  5  feet  :wide;  the 
side  slopes  are  to  be  1  on  1. 

OPERATIONS   DURINO   THE   PAST   FISCAL   YKAR. 

On  September  17,  1904,  a  request  was  made  for  an  additional 
allotment  of  $3,500  from  the  funds  unallotted  from  the  consolidated 
appropriation  of  $Ji9,500  made  by  the  river  and  harbor  act  of  June 
13,  1902.  On  September  23,  1904,  this  allotment  was  made  by  the 
Secretary  of  War. 

The  contract  with  Peter  Lynam  for  the  construction  of  the  break- 
water having  been  annulled  on  account  of  the  failure  of  the  con- 
tractor to  prosecute  the  work,  informal  bids  wen*  asked  to  complete 
the  work  imder  the  specifications  of  September  5,  1902.  Two  oids 
were  received,  one  from  E.  S.  Belden  &  Sons,  at  $1.67  per  ton,  and  the 
other  from  Smith  &  Robinson,  at  $1.70  per  gross  ton.  A  contract 
was  entered  into  with  E.  S.  Belden  &  Sons  on  August  5,  1904.  Work 
commenced  August  30,  1904,  and  was  finished  November  3,  1904, 
5,920  tons  of  stone  being  placed  in  the  breakwater,  completing  610 
lineal  feet.  The  shore  end  extends  out  65  feet;  then  there  is  a  gap  of 
535  feet,  after  which  the  breakwater  extends  a  farther  distance  of 
775  feet,  making  the  total  length  of  completed  work  840  feet.  About 
19  per  cent  of  the  work  proposed  under  the  present  project  has  been 
completed. 

After  the  completion  of  this  contract  suit  was  entered  against 
Peter  Lynam  and  his  surety  for  the  extra  expense  incurred  by  the 
United  States  on  account  of  his  failure  to  do  the  work  contracted 
for,  and  the  amount  of  $2,296  was  received  and  placed  to  the  credit  of 
the  appropriation. 

An  allotment  of  $16,000  from  the  consolidated  appropriation  of 
$62,500  made  by  the  river  and  harbor  act  of  March  3,  1905,  has  been 
made  for  this  work. 

The  available  funds  and  the  additional  appropriation  recommended 
will  be  applied  to  continuing  the  construction  of  the  breakwater. 

Money  statement. 

July  1,  1904,  balance  unexpended ?7,  05&44 

Allotted  from  rtver  and  harbor  appropriation  of  June  13,  1902 3, 500. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  (allotment) 16,000.00 

Recovered  on  bond  of  Peter  Lynamy  falling  contractor 2,296. 00 

28,854.44 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   ^- 10, 558. 44 

July  1,  1905,  balance,  unexpended —    18.296.00 

Amount  (estimated)  required  for  completion  of  existing  project 41.500.00 

•  ^^^^^^^^^^ 

'Amount  that  can  be  profitably  expended  in_ fiscal  year  ending  June  30. 
1907,  for  works  of  improvement,  In  addition  to  the  bnlnnce  unex- 
pended .Tuly  1,  19(r) ^ 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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APPROPRIATIONS. 

June  13,  1902  (allotment) flO.OOO 

Junp  13,  1902  (allotment) 3,500 

Maivh  3,  1905  (allotment) 10,000 

Total 29,500 

Received  on  bond  of  Peter  Lyunm,  falilns  contrnrtor 12,296 


CONTBACT   IN   FORCE. 

Name  of  contractor :  E.  S.  Belden  &  Sons. 

Date  of  contract :  August  5,  1904. 

Date  of  approval :  August  24,  1904. 

Date  of  commencement :  September  20,  1904. 

Date  of  completion  :  December  1,  1904. 

To  furnish  and  place  in  breakwater  4,900  gross  tons  of  riprap  at  |1.67  per  ton. 


(      COMMERCIAL  STATISTICS. 

Freight  handled. 

Tons. 

General  merchandise 3, 020 

Grain,  flour,  and  feed 211 

Fruits  and  farm  products 217 

Total 3,454 

Estimated  value  of  1904  tonnage.  $187,015. 
Deepest  draft  reported,  10  feet. 


E  7. 
IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

Detailed  descriptions  of  the  locality,  projects,  and  work  done  were 
printed  in  the  Reports  of  the  Chief  of  Engineers  for  1868,  page  471 ; 
for  1874,  Part  2,  page  164,  and  for  1897,  page  1026.  • 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  has  been  done  during  the  year.  A  survey  to  determine 
the  present  condition  of  Middle  reef  has  been  commenced. 

The  public  property  stored  at  Mill  rock,  including  the  drill  soow 
Hudson,  was  cared  for.  Public  notices,  dated  December  15,  1904, 
were  issued,  inviting  proposals,  to  be  opened  December  27,  1904,  for 
the  sale  of  condemned  property.  As  a  result  of  the  sale,  $1,326  was 
realized,  which  sum  was  deposited  in  the  United  States  Treasury  to 
the  credit  of  the  appropriation 'for  this  work. 

A  project  for  the  expenditure  of  the  available  balance  and  the  new 
appropriation  made  by  the  river  and  harbor  act  of  March  3, 1905,  was 
approved  April  18,  1905.  Specifications  for  this  work  have  been 
prepared. 

About  84  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed. 
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The  following  are  the  least  depths  at  localities  where  improvement 
has  not  been  completed : 


Locality. 


Least  denpCli 

JuneSO.  IBa&. 


I 


Battery  reef 

Beef  off  South  Ferry  slips 

Shell  reef  off  Klnth  street 

Ferry  reef  off  Thirty-fourth  street 

Ulddle  reef,  including  Flood  Bock,  etc 

Heel  Tap 

Prying  Fan 

Pot  rock 


JPeet. 


19 
IS 
IS 

18LS 
aD.5 
18 
£8.3 


It  is  proposed  to  apply  the  available  balance  and  the  amount  esti- 
mated as  a  profitable  expenditure  for  the  fiscal  year  ending  June  30, 
1907,  to  completing  the  removal  of  Pot  rock  and  the  southern  portion 
of  Frying  ran,  to  remove  stone  already  broken  W  blasting  from 
Middle  reef,  and  to  reduce  the  outer  portions  of  Battery  reef  and 
Shell  reef. 

Money  statement. 

July  1,  1904,  balance  unexpended $8,8^4.  94 

iUnount  appropriated  by  river  and  barbor  act  approved  March  3, 1005.  200, 000. 00 
Kecelved  from  sale  of  condemned  property 1, 32&00 


210. 22a  80 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         3.927.90 


July  1,  1905,  balance  unexiiended 200,  292.  )M 

July  1,  1905,  outstanding  liabilities 257.r.8 


July  1,  1905,  balance  available „_  206,035.20 


Amount  (estimated)  required  for  completion  of  existing  project 706, 778.  55 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30. 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 300,000.00 

Submitted  lu  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

•  


APPBOPBIATIONS. 


By  Other  than  river  and 
harbor    acts    prior    to 

1852   

August  30,  1852 

July     26.     1868     (allot- 
ment)     

April    10,    1869     (allot- 
ment)     

July  11,  1870 

March  3,  1871 

June  10,  1872 

March  3,  1873 

June  23,  1874 

March  8,  1875 

August  14,  1870 

June  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

May  4,  1882 


113, 801. 59 
20.000.00 

85,000.00 

176, 841.  45 
250,000.00 
250, 000.  00 
225,000.00 
225. 000. 00 
214, 000. 00 
2.50, 000.  00 
250. 000.  00 

am.  000. 00 

2.50, 000. 00 

200,000.00 

200,000.00 

50,000.00 


August  2,  1882 $200. 

July  5,  1884 360, 

August  5,  1886 112. 

August  11,  1888 250, 

September  19.  1880 20O, 

July  13,  1892 150. 

August  18,  1894. 
June  3,  1896 


75, 
60, 


March  3,  1899 250, 

June  13,  1902- 


100, 

March  3,  1905 200, 


000.00 
000.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


Total 4.967,203.04 

.Tune  6,  1904  (received 
from  sale  of  con- 
demned property) 8.25 

December  27,  1904  (re- 
ceived from  sale  of 
condemned  property).  1,326.00 


Digitized  by 


Google 


APPENDIX  B — ^BEFOBT   OF   COLONEL  LIVBBMOBB.  978 


COMMEBCIAI.  STATISTICS. 


The  couunerce  of  the  East  River  is  so  intimately  connected  with  that  belonging 
to  New  York  proper  that  it  Is  impracticable  to  malce  a  separate  statement  of  it. 


£  8. 
IMPKOVEMBXT  OF  HARLEM  RIVER,  NEW  YORK. 

Detailed  description  of  the  river  and  projects  for  improvement  are 
printed  in  Report  of  the  Chief  of  Engineers  for  1897,  page  1019. 

The  improvement  has  progressed  so  that  there  is  now  a  continuous 
channel  from  the  Hudson  River  to  the  East  River,  with  a  width  of 
not  less  than  150  feet  and  a  depth  of  not  less  than  15  feet,  and  below 
Macombs  Dam  Bridge  the  width  varies  from  150  to  400  feet.  At  and 
near  the  Hudson  River  it  is  400  feet  wide. 

OPERATIONS  DURING   THE   PAST   FISCAL   YEAR. 

Six  automatic  self-re^stering  tide  gauges  placed  along  the  Harlem 
River  from  the  East  River  at  the  mouth  oi  the  Bronx  Kills  to  the 
Hudson  River,  were  in  operation  from  August,  1904,  to  June,  1905, 
except  for  a  short  period  when  the  ice  interfered  with  their  working. 

An  obstruction  having  been  reported  near  the  Fourth  Avenue 
Bridge,  an  examination  was  made  by  a  diver,  who  found  a  quantity 
of  loose  rock,  estimated  at  about  200  tons,  lying  in  the  channel  near 
'  the  center  pier  and  extending  to  within  10  reet  of  the  surface.  Pub- 
lic notices  were  issued  on  September  23,  1904,  requesting  bids  for  the 
removal  of  obstruction,  to  be  opened  October  3,  1904.  bix  bids  were 
received,  ranging  in  price  from  $489  to  $1,600.  An  agreement  was 
made  with  R.  G.  PacKard  &  Co.  to  remove  the  obstruction  for  $489. 
This  work  was  completed  in  December,  1904. 

A  project  for  the  expenditure  of  $75,000,  appropriated  by  the  river 
and  harbor  act  of  March  3, 1905,  was  approved  May  9, 1905. 

About  60  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed. 

It  is  proposed  to  expend  the  available  funds  and  the  additional 
appropriation  recommended  in  dredging  out  the  channel  for  increased 
width  at  points  where  it  is  most  needed  and  in  removing  the  ledge 
rock  under  Macombs  Dam  Bridge  that  was  uncovered  by  dredging 
operations  pursued  under  last  appropriation  for  this  waterway. 

Money  statement. 

July  1,  1904,  balance  uuexijended $1,717.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 75, 000. 00 


76, 717. 54 


June  30,  1905,  amount  expended  during  flscal  year,  for  works  of 

improvement 1, 717. 54 


July  1,  1905,  balance  unexpended 75,000.00 

July  1,  1905,  outstanding  liabilities 3.50 


July  1,  1905,  balance  available 74,996.50 

Amount  (estimated)  required  for  completion  of  existing  project..  1,  305,  000.  00 


Amount  that  can  be  profitably  expended  In  flscal  year  ending  June 
.10,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897, 
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APFBOPSIATIORB. 


June  23,  1874  (allotment)  — 

March  3.  1875 

June  18.  1878 

March  3.  1879 

August  11.  1888 

September  19,  1890 

July  13,  1892 


f  11. 000 
10,001) 
300.000 
100,000 
70.000 
250,000 
175,000 


August  18,  1894 1125,  000 

June  3.  1896 125.  OOO 

March  3,  1899 lOO.  OOO 

June  13,  1902 75.  OOO 

March  3,  1905 75.  OOO 


Total 1, 416,  OOO 


COMMiSCIAL  STATISTICS. 

VesselH  etiiployed  in  trade  in  1904. 


CUWB. 


Steamers 60-  SU 

SaiUiiK  Teasels S&-£,OaO 

Barges,  canal  boats,  lighters,  etc /    46-8,000 


Tonnage.  I  Dimf  t. 


«-U 
5-14 


Freight  handled. 


Tons. 
Fertillaer 14, 328 

General  merchandise 4,  2C4, 077 

Iron 25,035 

Coal  and  other  fuel 2, 576,  288 


Brick. 

Building  stone 

Cement,  lime,  and  sand.- 
Ice 

Lumber  and  timber 


880.908 
160,264 
193..556 
172. 4as 
127,  216 


Hay  and  straw 

Grain,  flour,  and  feed 

Fruits  and  farm  products— 


Tons. 
72,^8 
377,1-^ 
3.103 


Total 8.867.268 


Ashes  and  sweepings 186, 309 

Garbage 77,186 


Estimated  value  of  1904  tonnage,  $231,384,004. 
Number  of  passengers  carried,  107,046. 


E  9. 
IMPROVEMENT  OP  NEWTOWN  CREEK,  NEW  YORK. 

Details  concerning  this  improvement  appear  in  the  Reports  of  the 
Chief  of  Engineers  for  1896,  pages  760  and  761,  and  1900,  page  1141. 


OPERATIONS  DURING  THE  PAST  FISCAL  TEAR. 

No  work  has  been  done  during  the  year. 

A  project  for  the  expenditure  of  funds  was  approved  May  25, 1905. 
Specifications  for  dredging  have  been  prepared.  The  profect  at  this 
place  has  been  completed,  except  removal  of  works  near  the  mouth  of 
the  creek  and  widening  the  same. 

The  completed  channel,  125  feet  wide  and  18  fefet  deep  at  mean 
low  water  from  the  mouth  of  the  creek  to  the  head  of  navigation  at 
the  Metropolitan  Avenue  Bridge  has  deteriorated  somewhat. 

The  present  appropriation  is  to  be  applied  to  maintaining  the 
channel  by  dredging. 

The  appropriation  recommended  for  fiscal  year  ending  June  30, 
1907,  wiU  De  applied  to  maintaining  the  channel. 
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Money  statement. 

Amount  appropriated  by  river  and  barbor  act  approved  March  3, 1905.    $5, 000. 00 
July  1,  1905,  balance  unexpended 5,000.00 


Amount  (estimated)  reijuired  for  couiitletion  of  existing  project 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  ;J0, 
1007,  in  addition  to  the  balance  unexi)ended  July  1, 
1905: 

For  worke  of  improvement fl4. 792.  61 

For   maintenance 5,000.00 


Snbmitte<l  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807. 


14, 792. 61 


19, 792. 61 


APPBOPRIATfONS. 


June  14,  1880 *10,000 

August  2,  1882 l.'i.OOO 

July  5,  1884 20,000 

August  5.  1880 1 37,  .TOO 

August  11.  1888 2.'>,000 

September  10,  1890 .35,000 

July  13,  1892 .35,000 

August  18,  1894 20,000 


June  .3.  1806- 130.000 

June  4.  1897 183,000 

June   1.3.   1002    (allotment  of 

May  20.   1904) 400 

March  3.  1905 5,000 


Total 415,000 


COMMERCIAL   STATISTICS. 

Vetxels  employed  in  trade  in  ISOli. 
Claas. 


Tonnage. 


Steamers,  tugs  not  included 126-    aSO 

Sailing  vesselB I     84-6,000 


Barges,  canal  boats,  and  Ugbtere i     36-0,000 


Draft. 


Feet. 
8-lB 
6-19 
4-fl)i 


General  merdiandise 

Iron   .. 

Coal  and  other  fuel 1. 

Brick   

Building  stone 

Cement,  lime,  and  sand 

Chalk,  whiting,  etc 

Ice   


Freight  handled. 

Tons. 
138,914 

43,  (S26 
2,T0, 530 
186, 313 
14.3,998 
227,661 

12, 473 
115, 779 


Tons. 

Lumber  and  timber 358.610 

Ilay  and  straw .'),890 

Oil    800,7.55 

Grain,  flour,  and  feed 395 

Fertilizer    l(«.i>45 

Copi)er  ores  and  mattes 383, 2,37 


Total 3,771,726 


Estimated  value  of  1904  tonnage.  *10a513,377. 

Total  number  of  trli)s  reirarted  for  above  vessels.  22.404. 


E  lo. 

IMPROVEMENT  OF  BROWNS  CREEK.  SAYVILLE,  LONG  ISLAND,  NEW 

YORK. 

Detailed  descriptions  of  this  improvement  are  printed  in  the 
Reports  of  the  Chief  of  Engineers  for  1897,  pages  1111  to  1114,  and 
for  1900,  page  1417. 

OPERATIONS  DUBINO  THE  FAST  FISCAL  TEAR. 

No  work  has  been  done  during  the  year.  A  project  for  the  expend- 
iture of  funds  appropriated  by  the  river  and  harbor  act  of  March  3, 
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1905,  was  approved  May  26,  1905.  Specifications  for  dredging  have 
been  prepared.  About  54  per  cent  or  the  work  proposed  under  the 
present  project  has  been  completed. 

The  present  appropriation  is  to  be  applied  in  extending  and  in 
maintaining  the  cnannel  by  dredging. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  for  the  fiscal  year  ending  June  30,  1907,  to  maintaining 
the  channel. 

Money  atatementi 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.  S3.  OOO.  00 
July  1, 1005,  balance  unexi>ended 3,  OOa  OO 

Amount  (estimated)  required  for  completion  of  existing  project 15,  OOO.  00 

Amount  tbat  can  be  profitably  exiiended  in  fiscal  year  ending  June  30, 
19U7,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1.  1906 3.  000.  00 

Submitted  In  compliance  with  requirements  of  sundr}-  civil  net  of 
Jane  4, 1887,  and  of  section  7  of  tbe  river  and  harbor  act  of  1889. 


APPROPRIATIONS. 


September  19,  1890 |;12,000 

July  13.  1892 5.000 

August  18,  1894 4,000 

June  3,  1896 4.000 


March  3,  1899 $3,000 

March  3,  1905 3,000 


Total 31.000 


COMMESCI^L  STATISTICS. 

Vessels  employei  in  trade  in  ISOi. 


Claw. 

Namber 

of 
Teasels. 

1 
Tonnage^  DisfL 

40 

176 

16 

5-75 
8-100 
5-100 

Sail 

e? 

1-i 

Freight  handled. 


Tons. 

Oystens,  clams,  and  fish 21,000 

Coal  and  other  fuel 1.500 

Brick   800 

Building  stone .W 

Cement,  lime,  and  sand 150 


Lumber  and  timber . 

Hay  and  straw 

Fertilizers 


Tons. 
400 
50 
50 


Total 2-i,WM 


Estimated  value  of  1904  tonnage.  1807,075. 


E  II. 
IMPROVEMENT  OF  GREAT  SOUTH  BAT,  NEW  YORK. 

For  description  of  locality  and  projects  for  improvement  see 
Reports  of  the  Chief  of  Engineers  for  1901,  pages  1249  to  1261,  and 
for  1903,  page  134. 
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OPERATIONS   DURING  THE   PAST   FISCAL   TEAR. 

The  work  having  been  stopped  December  12, 1903,  by  an  injunction, 
it  was  recommended  that  Kiyk,  Driscoll  &  Co.'s  contract  be  termi- 
nated. This  was  done  by  a  supplemental  contract  dated  June  2, 
1904,  and  approved  July  19, 1904. 

About  87  per  cent  of  the  work  proposed  under  this  project  has 
been  completed. 

Complaints  having  l)een  made  regarding  the  obstruction  of  navi- 
gable channels  in  Great  South  Bay  by  fish  pounds,  a  survey  has  been 
made  of  the  portion  of  the  bay  obstructed. 

A  project  for  the  expenditure  of  funds  appropriated  by  the  river 
and  harbor  act  of  March  3,  1905,  was  approved  on  May  26,  1905,  and 
specifications  for  dredging  have  been  prepared. 

It  is  proposed  to  expend  the  funds  appropriated  by  the  river  and 
harbor  act  of  March  3,  1905,  in  maintaining  the  channel  by  dredging. 

The  available  balance  and  the  appropriation  recommended  for 
fiscal  year  ending  June  30,  1907,  will  Ibe  applied  to  maintaining  the 
channel. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

Money  statement. 

July  1,  1904,  balance  unexpended $16,783.19 

Amount  appropriated  by  river  and  harbor  act  approved  March .%  1905.      2, 000. 00 

18, 783. 19 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    —      8, 025. 06 

July  1,  1905,  balance  unexpended 10,758. 13 

July  1,  1905,  outstanding  liabilities 594.50 

July  1,  1905i  balance  available 10,163.63 


r  Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1905 2,000.00 

I  Submitted  in  compIia]w;e  with  requirements  of  sundry  civil  act  of 
l    June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPKIATIONS. 

For  first  project. 

September  19,  1890 $15,000 

July  13,  1892 8.000 

August  18,  1894 4.000 

Junes,  1896 13,000 

Total  40,000 

For  present  project. 

June  13,  1902 _-.  $66,000 

March  3,  1905 2,000 

Total   68,000 

Total  for  both  projects - „,  108,000 

ENG  1905  M 62 
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CONTBACT  IN   FOKCE. 

Naiue  of  contractor :   Kirk,  Driscoll  &  Co. 
Date  of  contract :   October  7,  1902. 
Date  of  npproval :  November  0,  1902. 
Date  of  couimencement :   November  28,  1902. 
Date  of  completion  :  Time  limit  waived. 

To  dredge  140,000  cubic  yards  In  Great  South  Bay,  at  23i  cents  per  cubic  yard, 
and  120,000  cubic  yards  in  Patcbogue  River,  at  23  cents  per  cubic  paid. 

This  contract  was  terminated  by  ii  supt)lemeutal  contract  dated  June  2  and 
approved  July  10,  1904. 


COMMEBCIAL  STATISTICS. 

Vessels  employed  in  trade  in  1904, 


Class. 


Tri 


Trips 
made. 


Steam 2,800 

SaU. 


I^.    |D«^t 


18-70 

4-aoo 


Barge8,ete 4,000       80-100 


8-S 

2-8 


Freight  handled. 

Tons. 

Fish  and  oysters 5, 162 

General  merchandise 37, 500 

C!oal  and  other  fuel 17.175 

Brick 380 

Lumber  and  timber 197,662 

Total 257,879 

Estimated  value  of  1904  tonnage,  $4,037,130. 


E  la. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progi-ess  under 
contract  with  the  Newburgh  Dredging  Company,  and  dike  construc- 
tion and  repairs  under  contracts  with  the  United  States  Fidelity  and 
Guaranty  Company  and  Kirk,  Driscoll  &  Co. 

Dredging  for  the  relief  of  navigation  under  contract  with  the  New- 
burgh Dredging  Company,  as  shown  by  the  following  table,  was  car- 
riea  on  until  July  12,  when,  the  contract  being  completed,  the  plant 
w»s  moved  elsewhere : 

Mulls  Cross-over: 

Cubic  yards 2,498 

Price $0. 25 

Amount - $623.25 

Dike  construction  and  repairs  under  contract  with  Kirk,  Driscoll  & 
Co.  was  continued  until  December  30, 1904,  when  it  was  suspended  on 
account  of  ice,  and  resumed  April  8,  1905.  The  contract  was  com- 
pleted June  20,  1905,  when  the  following  material  had  been  put  in 
place,  viz : 
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Material. 


Pine  piling linear  feet.. 

Sheet  pilinff feetB.M. 

Round  timber linear  feet.. 

Square  timber feetB.H.. 

Tie-rods  and  aorow  bolts pounds.. 

DrlftboltB  and  wnshers .* do 

Paving  stone cubic  yards.. 

liarKe  rabble do.... 

Ordinary  mbble do 

Qnarry  spalls do 

Dredged  material do.... 

Dredging do.... 


Am„unt.;P>J-f«' 


Value. 


Total. 


iN,M«.(» 


Dike  construction  and  repairs  under  contract  with  the  United 
States  Fidelity  and  Guaranty  C!ompany  was  continued  until  Novem- 
ber 16,  1904,  when,  owing  to  cold  weather,  the  plant  was  withdrawn 
until  May  6,  1905,  and  was  still  in  progress  at  the  end  of  the  fiscal 
year,  when  the  following  material  had  b^en  put  in  place,  viz : 


Material. 


Amount. 


Price 
per  unit. 


Value. 


Bound  piling linear  feet.. 

Sheetpiling feetB.  M.. 

Bound  timDer linear  feet.. 

Square  timber feetB.  M.. 

Tfe-rods  and  screw-bolts pounds.. 

Driftbolts  and  washers do 

Bnbblestone cubic  yards.. 

Quarry  spalls do 

Paving  sfone do 

Dredged  material do 


17,478 
177,  OM 
10,087  ' 

isr.aie 

00,208 
19,6W  I 
6,BS» 
8,8S» 

£,4.31 
1,973 


10.0075 
.082 
.086 
.082 
.0875 
.0075 
.80 
.80 
1.80 
.80 


|1,TO8.81 
6,086.08 

868.29 
6,080.60 
2,606.11 

784.77 
4,687.20 
2,711.20 

8,  lea  80 

804.00 


Total. 


27,634.76 


Under  agreement  with  W.  C.  Flannery  for  putting  in  place  a  con- 
crete footing  course  for  repairing  paved  dikes  the  following  quantity 
was  put  in  place,  completing  310  linear  feet  of  footing  course,  viz : 

Concrete : 

Amount cubic  yimls (JO.  54 

Price  per  unit 18.50 

Value ?.-91.00 

Dike  construction  and  repairs  are  still  in  progress.  The  following 
table  shows  the  character  of  the  work,  total  length  of  dike  constructed 
and  repaired  under  the  contracts  in  force,  whether  completed  or  in 
progress,  the  amount  expended  on  each  dike  during  the  past  fiscal 
year,  and  total  expenditure  under  the  contracts  and  agreements : 


Name  of  dike. 


Coxsackie  Island . . 
Lighthouse  Island. 

Bronks  Island 

West  Mew  Balti- 
more. 

Willow  Island 

Mulls  Island,  half. . 
Barren  Island 


Middle  Coeymans . 


^5J  |ch.n^rofwork.iP^,f^™- 


1888 

1888 

1896 

1875-76 

1899 
1808-68 
1871-72 

1871-72 


Piling  and  filling . .  I  Completed 

Bnbblestone do 

Stone  filling i do 

do do 

do do 

New  piling do 

New  front  and  fill-    do 

ing. 
New    piling    and   do 

filling.  I 


|,1 


reel. 
200 
200 
80O 

1,000 

lOU 

2,888 

414 

2,488 


t228.80 
104.00 


414.86 


net. 
1,523 
2,134 

5,842 
8,370 

1,2MI 
2,833 
1,428 

2,684 


$420.80 
562.00 
175.20 

228.80 

104.00 

4.818.76 

978.70 

8,508.56 
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Name  of  dike. 


Halls  Plaat: 

Sheet  pile 

Dike  extension. 
Schodack,  half 


8chodack(N.Y.8.) 
Halls  Timber 


Upper  Schodack 
bland,  half. 

Ninemile  Tree 

0>stleton(N.Y.8.) 
Outleton(U.8.)-- 
Cedar  Hill: 

Poplar  Island 

See.  in 

Cow  bland 


Campbell   bland, 

half. 
Campbell   bland, 

single  pile. 
Oioipbeil  bland.. 
Winnies , 


Papsoanee: 

Sec.  m,  exten- 
sion. 
Sec.  m 


Ovendaogh  No.  li. 
Abbey  Cut 


Beacon  Island,  half 
Beacon    Island, 

paved. 
Papscanee: 

Sec.  II,  exten- 
sion. 
Sec.  II 


Sec.  I,  exten- 
sion. 
Sec.  la 


Sec.  lb 

OTerslangh: 

No.  lb 

No.  Ic 

Bogart    Island, 

1^. 
Bogart  Island 


Small  Island. 


Doaws  Point  ex- 
tension. 
DoawB  Point 


Cnyler 

Patroons: 

Lower  bland, 

extension. 
Lower  Island, 
paved. 

Bath 

Bath  sheet  pile 

Patroons    bland, 
revetment. 

Base  Island 

Sgh 


HiUboQse   bland, 

revetment. 
Breaker  Island.re- 

vetment. 
Port  Schuyler 


Total 


^^"  I  Character  of  work. 


18U1-4 

1878 

18a6-«7 
1891-W 
1889-70 

1869 

1868-M 

1870 

1868-89 
1868 
1888 

1868 

1879 

18»4-« 
186B 

itoe-i 

1877 

i8sr-a» 

1863 

1866 
1887-89 

1807 

isn 

18»7 

isn 

1877 

1887 
18B7 
1866 

1866 

1874 

1878 


1866 

1908-4 

18M^ 

1870 
1878-77 

1888 

1894-96 
1867 


1X94 
1837 


All  new 

Stone  filling 

New  front  and  fill- 
ing. 

do 

Stone  filling 

New  front  and  fill- 

.!"So 

.....do 

.....do 


Present  con- 
dition. 


n. 


Completed . 
.V.'.'.Ao'.'.'.V.. 


do 

do 

do 


.do. 
.do. 
.do. 


do do 

Btonefllllng do 

New  front  and  fill-  i  In  progress 

ing. 
do I  Completed. 


Reboilt do 


.do. 
.do. 


Btonefllllng 

Mew  front  and  fill- 
ing. 

All  new 


.do. 


New  front  and  fill- 
ing. 

Babble  and  pav- 
ing stone. 

NewfrontandflU- 

..!"Ii 

Beballt 


Stone  filling 

New    piling    and 

flUing. 
Stone  tilling 


Now  front  and  fill- 

..!^i 


Footing  and  pav- 
ing. 

Revetment 

Baised  and  paved  . 

New  front  and  fill- 
ing. 

Sheet  piling  and 
flUing. 

New  front  and  fill- 
ing. 

New  piling  and 
filling. 

New  front  and  fill- 
ing. 

All  new 


Babble  and  pay- 
ing stone. 

Stone  filling 

Sheet  piling  and 
fiUing. 

Babble  and  pav- 
ing stone. 

Sheet  piUng  and 
filling. 

Rabble  and  pav- 
ing stone. 

Paving  stone 


Rabbleetone . 


do 

In  progress 

Completed. 

do 

In  progress 

Completed . 

...«.do 

....do 

do 

....do 

In  progress 
Completed. 

:;:::do":"! 


In  progress 
Completed . 

do 

do 


In  progress 
....do 


Completed. 
In  progress 

Completed. 


....do 

In  progress 

Completed. 

...do 

....do 


8,548 
ISO 
610 

1,081 

2,6» 

666 

647 

900 

1,100 

1,386 
3,.586 
1,806 

1,866 

1,810 

3,989 
988 

1,648 

2,664 

2,000 

40< 

X7D 
810 

1,487 

1,506 

809 


1,174 

668 

300 

614 

1,286 

4,806 

1,001 

1,615 

60 

166 

160 

2,000 
8,843 

80 

1,500 
8,027 

30 

10 

100 


^5x 


$484.00 


244.00 
60.00 

42.40 

288.40 

6L68 


4,781.66 


7, 222.80 

3,172.64 

870.60 


996.16 
1,278.02 


6,427.00 


103.40 

1,842.77 
744.90 


3,632.88 
985.09 

12,886.62 


416.  CO 
8,201.44 


57,482.86 


l_ 

Feet. 
2,613 

7B0 
610 

8,344 

2,529 

714 

647 
3,360 
1,580 

1,396 
3,685 
1,860 

1,886 

1,870 

«.284 
2,480 

1,643 

2,564 

4.180 

4IM 

880 
1,287 

1,437 

1,606 

809 


1,174 

562 

1.570 

614 

1.285 

4,806 

1,001 

1,615 

2,nB 

156 

6,027 

8,486 
8,843 

2,300 

5.oae 

8,027 
1,900 
1.900 

2,on 


"I 


112,984.91 

81.90 

1,214.60 

1,842.41 

484.00 

1,471.17 

1,172.26 
2,857.08 
2,256.21 

2,468.51 

547.20 

3,274.83 

2,100.86 

671.20 
1,687.62 

15,749.a» 
8.745.M 
1,388.40 

1,540.00 

1,064.16 
1,367.62 

200.80 

6.486.20 

61.00 

2,6U.07 

2,«61.98 

744.110 

219.60 

3,532.83 

1    1,976.56 

24,207.02 

2,006.48 

746.56 

118.40 

775.80 

422.70 

966.00 
14,062.81 

171.90 

1,181.80 
0,017.54 

138.00 

6.90 

78.40 


156,872.14 


About  75  per  cent  of  the  work  on  tbe  project  htu  been  completed. 


Digitized  by 


Google 


APPENDIX  E — ^REPORT  OP  COLONEL  LIYEBMORE. 


981 


Ice  closetl  navigation  December  4,  1904,  and  remained  firm  all 
winter,  except  in  front  of  Troy,  from  the  State  dam  to  Breaker 
Island,  where  it  broke  up,  but  remained  solid  above  the  State  dam. 
March  24  the  ice,  which  had  been  very  heavy,  moved  from  in  front  of 
Albany,  and  as  there  had  been  no  dams  formed  in  the  early  winter  by 
the  ice  starting  to  go  out  and  stopping  somewhere  near  the  Xew  Balti- 
more or  Stuyvesant,  it  did  not  stop  long  at  any  bar,  and  consequently 
formed  no  bad  shoals,  but  the  movement  downstream  of  shoals 
formed  by  former  ice  dams  outside  of  the  channel  limits,  which  had 
not  been  removed  by  dredging,  still  continues,  and  consequently  the 
depth  in  the  channel  at  several  points  has  decreased,  notably  at  Bath 
and  Mulls  cross-overs,  at  North  Coeymans,  and  at  Stonehouse  bar. 

The  following  table  shows  the  widths  and  depths  of  the  deepest 
navigable  channel,  through  bars  and  shoals  between  Coxsackie  and  the 
State  dam  at  Troy,  N.  ¥.,  as  developed  by  soundings  since  the  open- 
ing of  navigation,  and  for  the  previous  year,  for  comparison : 


Locality. 


Couaclde  abool 

Cozaackie  Ugbt  to  Stuyvesant  light . . . : 

Stonehouse  bar 

Willow  Island  shoal 

Coeymans  Croes-orer 

Boali  hook  to  North  Coeymans 

Halls  CrosB-over 

Ninemile  Tree  Croaaover 

Castietonhar 

Cedar  HiU  bar 

Winnies  bar 

Stonellght  shoal 

Beacon  Island  shoal 

Bogart  light  shoal 

Don  ws  Point  Croesorer 

Cnylerhar 

PasaenKer  bridge: 

East  draw 

West  draw 

Weet  fixed  span 

Freight  bridge: 

west  draw 

East  draw 

East  fixed  span 

Bath  Crossover 

Bath  shoal 

Kellogg  shoal 

FishhoDse  shoal 

Boand  shoal 

Covins  shoal 

Opposite  Breaker  Island 

VanBurenbar 

Washington  bar 

Front  of  Watervliet  Arsenal 

Arsenal  to  Congress  street,  Troy,  N.  Y 

Congress  street  bridge: 

East  draw 

East  fixed  span 

Congress  street  to  Broadway. 

Broadway  to  Delaware  and  Hudson  bridge 
Delaware  and  Hudson  bridge: 

Draw  span 

East  fixed  span 

To  Hoosic  street 

Hoosic  street  to  Rensselaer  street 

Benaeelaer  street  to  Middleburgh  street . .. 
Rensselaer  to  Sloop  lock 


1904. 

Width. 

Depth. 
Feet. 

Feet. 

160 

11. 0 

500 

60 

11.0 

460 

12.0 

860 

an 

lao 

160 

12.0 

»0 

11.0 

IfiO 

11.5 

100 

11.6 

«0 

U.0 

80 

11.5 

auo 

12.0 

60 

11.6 

200 

12.0 

an 

11.5 

26 

12.0 

100 

U.0 

140 

«.0 

100 

12.0 

100 

12.0 

100 

12.0 

50 

11.0 

»0 

12.0 

60 

U.6 

2S0 

12.0 

100 

11.  T) 

160 

12.0 

280 

12.0 

ISO 

12.  U 

zan 

12.0 

2W 

12.0 

iiSO 

12.0 

60 

12.0 

170 

12.0 

400 

11.6 

80 

12.0 

26 

10.0 

«0 

12.0 

60 

U.0 

60 

11.0 

100 

9.0 

20 

4.5 

1S06. 


Width.  Depth. 


Feet. 
120 
400 
190 
400 

aw 

160 

150 

160 

ISO 

60 

90 

160 

660 

60 

200 

160 

20 

»! 
140! 

100  i 
100  I 
100  . 
160 
260 

ao 
m) 

50 
80 
220 
200 
ISO 
260 
260 

70 
180 
260 
120 

20 
100 

70 
100 
100 

20 


11.6 
12.0 
10.5 
12.0 
12.0 
11.0 
11.6 
12.0 

n.6 

11.6 
12.0 
U.0 
12.0 
12.0 
12.0 
U.5 

12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
10.0 
12.0 
11.5 
12.0 
ll.S 
12.0 
12.0 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 

12.0 

12.0 
12.0 
11.0 
12.0 
9.0 
4.5 


The  above  depths  refer  to  the  plane  of  mean  low  water  established 
in  1876,  except  between  the  Delaware  and  Hudson  Company's  brj(lge 
and  State  dam  at  Troy,  N.  Y.,  where  the  plane  established  by  the 
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records  of  1899,  after  the  dredging  had  been  nearly  completed  as  far 
as  the  above  bridge,  is  used. 

A  comparison  of  the  above  table  of  widths  and  depths  with  that  for 
the  two  or  tliree  previous  yeara  shows  a  marked  deterioration  on  quite 
a  number  of  the  bars  and  shoals.  This  deterioration  can  be  accounted 
for  by  stating  that  very  little  dredging  was  done  in  the  past  season, 
the  contracts  for  that  class  of  work  having  been  completeu,  and  to  the 
fact  that  there  is  steady  movement  downstream  of  the  smaller  shoals 
and  that  frequently  shoals  formed  outside  of  the  channel  during  ice 
gorges  will  work  down  and  into  the  channel  if  they  are  not  removed. 

"Diis  improvement  has  been  under  the  supervision  of  Mr.  R.  H. 
Talcott,  assistant  engineer,  stationed  at  Albany. 

It  is  proposed  to  apply  tlie  available  balances  and  additional  appro- 
priation recommended  approximately  as  follows:  $10,000  to  dredging 
at  Tarrytown;  $110,000  to  maintenance  of  Hudson  River;  about 
$20,000  for  rock  removal  near  Troy,  and  of  the  balance  about  two- 
thirds  for  diking  and  one-third  for  dredging,  all  under' the  existing 
project. 

Money  statement. 

July  1,  1904,  bftlnnoe  unexpended f  101,455.00 

Amount  appropriated  by  river  and  barbor  net  approved  March  3, 

1905 , 203, 300. 00 


June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  improvement ?74, 576. 18 

For  maintenance  of  Improvement 9, 94S.5$> 


307,755.00 


84, 524. 77 


July  1,  1905,  balance  unexpended 22.3,230.29 

July  1,  1905,  outstanding  liabilities 14, 957.  .10 


July  1,  1905,  balance  available 208,272.90 

July  1, 100.5,  amount  covered  by  uncompleted  contracts 6,470.24 

Amount  (estimated)  requlretl  for  completion  of  existing  project 1,067,406.08 


.Vmonnt  that  can  l>c  profitably  expended  In  fiscal  year  ending  June 
no,  15)07,  In  addition  to  the  balance  nnex|iended  July  1,  11105 : 

For  works  of  Improvement ?400,000.(K) 

For  maintenance  of  Improvement 70,000.00 


Submitted  In  conipllancv  with  re<iuirement«  of  sundry  civil  act  of 
June  4. 1897,  and  of  section  7  of  the  river  nnd  harbor  act  of  1899. 


470, 000. 00 


AFFBOPBIATIONS. 


July  30,  1834 $70,000.00 

July  2,  IS.'W 100,000.00 

March  3.  1837 .   -  100,000.00 

July  7.  1838 100.000.00 

August  30,  1&52 50,000.00 

June  26,  1864  (allotment) .     3.'},  000. 00 

June  2.3,  1866 50,000.00 

March  3,  1867 .105,188.00 

,TuIy  25,  1868  (allotment).  8!>,000.00 
Aprli  10. 1869  (allotment) .  98, 100. 00 
July  11,  1870 40,000.00 


March  3,   1871 $40,000.00 

June  10,  1872  — 40,000.00 

March  3,  1873 40,000.00 

June  23,  1874 40,000.00 

March  3,  1875 40, 000. 00 

August  14,  1876 50.000.00 

.Tune  18,  1878 70.000.00 

March  3,  1879 30,000.00 

.Tune  14,  1880 20.000.00 

March  3.  1881 15,000.00 

August  2,  1882— 10,000.00 
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July  5,  1884 $.30, 000. 00 

August  5,  1886 26, 250. 00 

August  11,  1888 75,000.00 

September  19,  1890 119, 400.  00 

September  19,  1890  (bal- 
ance)  _—  30,600.00 

July  13,  1892 187,500.00 

March  3.  1893 500, 000.  00 

August  18,  1894 145,000.00 

March  3,  1895 500,000.00 

June  11,  1896 480,000.00 

June  4,   1897 475,000.00 


July  1,  1898 $160,406.56 

March  3,  1899 100,000.00 

June  6,  1900 400,000.00 

March  3,  1901 100,000.00 

June  13,  1902 225, 000.  00 

March  3,  1905 203,  300. 00 

Total 5. 174,  744.  56 

January  11,  1901  (re- 
payment  to  appropria- 
tion)  , 5.40 


C0NTBACT8   IN   FOBCE. 

Name  of  contractor :  The  United  States  Fidelity  and  Guaranty  Company. 

Date  of  contract :  October  11,  1901. 

Date  of  approval :  November  9,  1901. 

Date  of  co-nmencement :  On  or  before  November  10,  1901. 

Date  of  completion:  October  31,  1902.     (Time  limit  waived.) 

For  construction  and  repair  of  dikes,  material  to  be  paid  tor  at  following 
rates:  Piles,  9J  cents  per  linear  foot;  sheet  piling  and  square  timber,  $32  per 
1,000  feet  B.  M. ;  round  timber,  8i  cents  per  linear  foot ;  iron,  3i  cents  per  pound ; 
rubblestone  and  spalls,  80  cents  per  cubic  yard;  paving  stone,  $1.30  per  cubic 
yard  and  dred^ng  at  20  cents  per  cubic  yard. 


.fiff 


Name  of  contractor :  Kirk,  Drlscoll  &  Co. 

Date  of  contract :  September  30,  1902. 

Date  of  approval :  October  30,  1902. 
,     Date  of  commencement:  October  1,  1902. 

Date  of  completion :  November  30,  1903. 

For  constructing  and  repairing  dikes,  at  rates  of  12  cents  per  linear  foot  for 
round  piling,  10  cents  per  linear  foot  for  round  timber,  $50  per  1,000  feet,  B.  M., 
for  sheet  piling  and  square  timber,  $1.50  per  cubic  yard  for  large  rubblestone, 
and  $1  per  cubic  yard  for  ordinary  rubblestone. 

Name  of  contractor :  The  Newburgb  Dredging  Company. 

Date  of  contract :  July  2, 1903. 

Date  of  approval :  July  16,  1903. 

Date  of  commencement :  August  20,  1903. 

Date  of  completion:  December  31,  1903.     (Time  limit  waived.) 

For  dredging  120,000  cubic  yards,  at  25  cents. 


COlIUEBCIAt,  STATISTICS. 

Commerce  within  the  limits  of  the  improvement  during  the  season  of  1904- 


Articlee. 

Qnantity. 

Value. 

Articles. 

Quantity. 

Value. 

Brick 

■  Ton*. 
96,072 
614,118 

7,787 

208,804 

41,807 

66,»r4 

682,206 

(450,482.00 
17,502,881.50 

80,808.75 
10,896,868.16 

61,980.50 
15,067,006.00 

101,152,800.00 

Ice 

Tom. 
718,016 
389,529 
018,382 
45,686 
2,824 

11,782,  &4a  00 

Lumber  and  timber. 
Pulp  woodand  wood 
pulp 

Stone,  cement,  etc. . 
Fuel          

886,882.60 
2,288,996.00 

Ore 

227,680.00 

Vesetobiefood 

Sundries  ...... 

871,840.00 

Total 

3,518,546 

160  888  080. 41 

Gtoneral  merchan- 
dise  

Number  of  passengers  carried  In  1904, 1,117,785. 
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E  13. 
IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

t>etailed  descriptions  of  the  harbor  and  of  the  Moject  for  improve- 
ment are  printed  in  the  Reports  of  the  Chief  of  Engineers  for  1895, 
page  190,  and  1900,  pa^es  1518  to  1520.  A  sketch  of  the  harbor  is 
printed  in  the  Report  01  the  Chief  of  Engineers  for  1904,  page  1046. 

Operations  during  the  fiscal  year  ending  June  30,  1905,  consisted 
in  the  removal  of  a  portion  of  a  shoal  which  had  formed  along  the 
dock  front  on  the  north  side  of  the  harbor,  which  was  apparently 
largely  the  result  of  the  change  in  the  regimen  of  the  creek,  caused 
hy  the  removal  of  the  portion  of  the  reef  of  rock  extending  north  of 
Barclays  Point.  Eleven  thousand  cubic  yards  were  removed  under 
an  extended  contract  with  the  Newburgh  Dredging  Company,  of 
Newburg,  N.  Y.,  at  22^  cents  per  cubic  yard,  or  a  total  cost  of 
$2,475.01.    This  work  was  completed  August  1,  1904. 

The  results  of  the  dredging  were  to  restore  to  a  depth  of  6  feet  at 
mean  low  water  the  water  front  along  about  1,000  linear  feet  of  dock, 
and  enable  barges  to  load  bluestone  without  shifting  to  other  docks. 

Soundings  made  June  5-8,  1905,  do  not  show  any  material  change 
in  the  condition  of  the  channel  since  April,  1904,  when  previous 
survey  was  made. 

About  10  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  the  completion  of  the  project. 

Money  statement. 

July  1,  1904,  balance  unexpended $4,421.81 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000.  00 


9,421.81 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 4,638. 13 


July  1,  1905,  balance  unexpended 4,783.08 

July  1,  1905,  outstanding  liabilities ia43 


July  1,  1905,  balance  available 4,765.^ 


Amount  (estimated)  required  for  completion  of  existing  project 19,685.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jufhe  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905  : 

For  works  of  improvement $19,685.00 

For  maintenance  of  improvement 5,000.00 

24,685.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  18S0. 
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AFPBOPBI ATIO  N  8. 

For  first  project. 

July  6,  1885 ^,000 

August  5,  1886 15,000 

August  11,  1888 12,000 

September  19,  1890 , 10,000 

July  13,  1892 5,000 

August  18,  1884 5,000 

June  3,  1896 -' 2,500 

March  3, 1899 2, 500 

57,000 
For  present  project. 

June  13,  1902 20,000 

June  13,  1902,  allotment  (emergency) 3,000 

March  3,  1903 — 5,000 

Total  28,000 

Total  for  both  projects 85,000 


CONTRACT  IN   FOSCS. 

Name  of  contractor :  The  Newburgh  Dredging  Company. 

Date  of  contract :  June  28,  1904. 

Date  of  approval :  July  12,  1904. 

Date  of  commencement :  July  13,  1904. 

Date  of  completion :  September  30,  1904. 

For  dredging  11,000  cubic  yards,  at  22i  cents  per  cubic  yard. 


OOMMEaiCIAL  STATISTICS. 


Articles. 

Quanti- 
ty. 

Valae. 

1 

Articles. 

Quanti- 
ty. 

Value. 

Lumber  and  timber 

Tons. 

2,!i00 
600 

1,200 
35,000 

3,600 

18,570 

18,000 

17,500,000 

860,000 

Stone,  cement,  sand,  etc  . 

Totu. 
u.aoo 

12,500 
»,000 

$1,187,500 
46,87fi 

H»y                    . . 

Sundries 

480,000 

Total 

1U,200 

18,88gi,l»5 

E  14. 

IMPROVEMENT  OF  HARBORS  AT  RONDODT  AND  PEEKSKILL,  NEW 

YORK. 

(a)    RONDOUT  HABBOR. 

Detailed  descrij)tions  of  the  harbor  and  of  projects  for  its  improve- 
ment are  printed  in  the  Reports  of  the  Chief  01  Engineers  for  1880, 
pages  494  and  495,  and  for  1895,  pa^  913  and  914.  A  sketch  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  884. 

During  the  fiscal  year  ending  June  30,  1905,  under  modification 
of  the  contract  with  Messrs  P.  W,  Myers  &  Son,  of  Albany,  N.  Y., 
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entered  into  July  15, 1904,  dredging  was  resumed  August  18  and  com- 
pleted September  30,  and  the  following  quantity  removed  from  the 
shoal  off  th»  east  end  of  the  south  dike  and  between  the  north  dike 
and  the  south  dike,  viz,  23,718  cubic  yards,  at  15^  cents  per  cubic 
yard,  $3,676.29. 

The  result  of  this  dredging  was  to  deepen  to  14  feet  and  over  the 
area  dredged  to  12  feet  under  the  original  contract  with  Messrs.  P.  W. 
Myers  &  bon,  and  to  widen  the  14-foot  channel  at  the  entrance  to  the 
dikes. 

The  project  at  this  place  has  been  completed. 

It  is  proposed  to  apply  the  available  balances  and  additional  appro- 
priations recommended  to  restoring  the  lost  depth,  and  also  to  reform 
the  outer  end  of  the  south  dike. 

Money  statement. 

July  1,  1004,  balance  unexpended $4.252.5.') 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 1905.     15, 000.  00 

19. 252. 65 
.Tune  30.  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 4,252.55 


July  1,  1905,  balance  unexpended 15,000.00 

July  1,  1905,  outstanding  liabilities 39.61 


July  1,  1905,  balance  available 14,900.39 


'Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement.  In  addition  to  the  balance 
unexpended  .Tuly  1,  1905 3,000.03 

Submitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  sectiou  7  of  the  river  and  harbor  act  of  18M. 


APPBOPBIATIONS. 


June  10,  1872 $10,000 

March  3,  187,S 20,000 

June  8,  1875  (allotment) 1.0(K> 

August  14,  1S7« .30,(KI0 

June  15,  1878 .W.OOO 

August  2.  1882 2,(KX) 

July  .'i,  1884 1,000 

August  5,  188<; 2,500 

August  11,  1888 5,000 


September  19,  1890 $5,000 

July  13.  1892 i>.000 

August  18.  1894 5.000 

.Tune  3,  189« 2,  ."WK) 

June  13.  1902  (allotnieiit) 2.  .TOO 

June  13.  1902  (allotment) 3,800 

March  3,  1905  (allotment) 15,000 

Total 140,300 


CONTRACT  IN    FOBCE. 

Name  of  contractor :  P.  W.  Myers  &  Son. 

Date  of  contract :  July  15,  1904. 

Date  of  approval :  July  29,  1904. 

Date  of  rammencement :  July  29,  1904. 

Date  of  completion :  October  1,  1904. 

Work  to  be  done :  Dredging  2.S..500  cubic  yards  at  15J  cents  per  cubic  yard. 

Amount  to  be  expended ;  $3,042.50. 
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Articles. 

Qnantity. 

Valae. 

Qeneral  merchAndlBo 

TVmu. 

UO,O0O 

E00,000 

100,000 

4fiO,0UO 

200,000 

00,000,000 

g,  wo,  000 

Ioe...l- 

100,000 

1,U6,000 

Co«l 

1,040,000 

Total 

1,400,000 

41,06l>,fl00 

(b)  peekskiu.  harbor. 

Detailed  descriptions  of  the  harbor  and  of  project  for  its  improve- 
ment are  printed  in  the  Reports  of  the  Chief  of  Engineers  for  1895, 
pages  999  to  1002,  and  for  1897,  pages  1016  and  1017.  A  sketch  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  885. 

During  the  fiscal  year  ending  June  30,  1905,  nothing  was  done  on 
the  improvement,  there  being  no  available  funds. 

The  project  at  this  place  has  been  completed. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommended  for  the  fiscal  year  1907  to  dredging 
where  shoaling  has  occurred. 


Money  statement. 

July  1,  1904,  balance  unexpended $352.  (» 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1905.      2, 500. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 


2, 852.  68 
352.08 


July  1,  1905,  balance  unexpended 2,500.00 

July  1,  1905,  outstanding  liabilities 75.08 


July  1, 1905,  balance  available J 2, 424.  32 


Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  .30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  l>ulance 
nuexi>ended  July  1,  liK)5 3,(KK).0() 

Submitted  in  c*ompliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 


APPBOPBIATIONS. 

June  3.  1896 $10,000 

.March  3,  1899 10,000 

June  13,  1902  (allotment) 3,000 

March  3,  1905  (allotment) 2,500 

Total  25, 500 
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COMMEBCIAL  STATISTICS  FOB   1904. 


Articles. 


Brick 

Lnmberand  timber 

Vegetable  food 

Hay 

Hannfactnres 

Gteneral  merchandise . . 


Value. 


16,100.00 
U,6«;.fiO 
176,448.86 
8,»S.OO 
424,000.00 
2,426,400.00 


Articles. 

Quan- 
tity. 

Value. 

Stone,  cement,  etc 

Fuel 

Totu. 

9,651 

4fi.467 

430 

S,1S2 

tM,12T.S0 
170  601.25 

Ore 

2.2saoo 

Bundrieff 

604, 82a  OU 

Total.  .  .. 

81,  M6 

3,161,986.61 

E  15. 
IMPROVEMENT  OF  WAPPINGBR  CREEK.  NEW  YORK. 

Detailed  descriptions  of  the  stream  and  of  the  project  for  improve- 
ment are  printed  in  the  Report  of  the  Chief  of  Engineers  for  1893, 
pages  1024  and  1025.  A  sketch  is  printed  in  Report  of  the  Chief  of 
Engineers  for  1904,  page  1051. 

During  the  fiscal  year  ending  June  30,  1905,  dredging  was  done 
under  a  contract  with  P.  W.  Myers  &  Son  from  July  30  to  August  15, 
1904,  when  the  contract  was  completed,  the  following  quantity  having 
been  removed  from  the  channel:  6,463  cubic  yards,  at  21^  cents  per 
cubic  yard,  $1,174.55. 

The  result  of  this  dredging  was  to  relieve  navigation  in  the  upper 
part  of  the  creek  by  widening  the  channel  to  about  30  feet  and  restor- 
ing the  depth  to  8  feet,  but  owing  to  the  heavy  freshet  which  had 
occurred  in  October,  1903,  and  the  large  quantity  of  silt,  sand,  and 
gravel  brought  down  and  dropped  in  the  channel  the  contract  was 
completed  before  the  proposed  depth  of  8  feet  and  width  of  40  feet 
through  the  whole  navigable  section  could  be  obtained. 

The  project  has  been  completed. 

It  is  proposed  to  apply  the  available  balances  and  the  additional 
appropriations  recommended  to  maintenance  of  the  improvement  by 
dredging. 

Money  statement. 

July  1.  1904.  balance  unexpended $1,342.07 

Anionnt  appropriated  by  river  and  Imrlwr  act  approve<l  March  3. 1905-      3, 000. 00 


4. 342. 07 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement  1,342.07 


July  1,  1905,  balance  unexpended 3,000.00 

.Tuly  1,  1905,  outstanding  liabllittes 57.90 

July  1,  19a5,  balance  available 2,942.10 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


5,000.00 
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AFPBOFIUA.TIONS. 

September  19,  1880. f13,000 

June   13,  1902. 1,500 

Marcb  3,  1905 3,000 

Total  17, 500 


CONTRACT   IN    t'OBCC 

ICame  of  contractor :  P.  W.  Myew  &  Son. 

Date  of  contract :  January  10,  1904. 

Date  of  approval :  February  18,  1904. 

Date  of  commencement :  May  24,  1904. 

Date  of  completion :  Four  months  after  date  of  comnieuciug  work. 

For  dredging  5,465  cubic  yards,  at  2H  cents  per  cubic  yard. 


COMMEBCIAL   STATISTICS  FOB  1904. 


Articles. 


Barick 

Lumber  knd  timber. . 

Btay 

Mannfactores 

General  mercfaandliie 
%ae 


tlty. 

Valae. 

Tons. 

ao 

1180 

2,000 

67,000 

100 

1,800 

18,  fits 

6,191.600 

2,004 

820,040 

2B0 

625 

Articles. 


Qnan- 
tity. 


— . . ___ 1 

I  Tont. 
Stone,  cement,  sand.  etc. . ;       5, 770 

Fuel 20,084 

Snndrles I       4.084 


Total. 


I- 


£6,827 


Value. 


214,425 
109,065 
656,040 


7,86e,ST5 


E  i6. 

KEMOVINCi  SUNKEN  VESSELS  OU  CRArr  OBSTRUCTING  OK  ENDAN- 
GERING NAVIGATION. 

Wreek  of  coal  barge  Percie  and  Bertha  in  Hudson  River  at  New 
York,  N.  Y. — This  iJoat,  loaded  witli  coal,  wa.s  sunk  in  the  Hudson 
River  off  the  end  of  West  Fifty-ninth  street  pier  some  time  during  the 
month  of  January,  1904.  Under  date  of  July  25,  1904,  the  depart- 
ment of  docks  and  ferries  of  New  York  City  reported  the  wreck  as 
a  menace  to  navigation  and  requested  its  removal.  After  due 
investigation  and  inquiry  it  was  learned  that  John  Quinn  was  the 
reputed  owner  of  the  boat,  and  an  order  was  sent  to  him  to  remove 
the  boat  and  cargo  without  delay.  After  the  lapse  of  thirty  days, 
nothing  having  been  heard  from  Quinn,  public  notices,  dated  August 
1,  1904,  were  issued  inviting  bids  for  the  removal  of  the  wreck,  to  be 
opened  August  10.  Two  oids  were  received,  for  $543  and  $625, 
respectively.  Both  were  rejected  as  being  excessive,  and  new  notices 
were  issued,  dated  August  18,  inviting  bids,  to  be  opened  August  29. 
The  lowest  bid  received  was  from  John  F.  Baxter,  who  agreed  to 
dispose  of  the  wreck  for  $530.  This  received  the  approval  of  the 
Department  September  1,  1904,  an  allotment  of  the  amount  being 
made.  The  removal  of  the  wreck  was  completed  October  6,  1904, 
at  a  total  cost  of  $530:    Final  report  was  submitted  October  11,  1904. 

Wrecks  of  two  unknown  boats  in  Harlem  Iiiver,New  York, — One  of 
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these  was  a  canal  boat  sunk  in  the  Harlem  River  near  the  foot  of 
One  hundred  and  forty-seventh  street  about  three  years  ago  and 
abandoned  by  its  owners.  The  other  was  an  old  schooner  sunk  in  the 
Harlem  River  just  above  Washington  Bridge,  opposite  to  West  One 
hundred  and  eighty-fifth  street,  six  or  seven  years  ago  and  abandoned 
by  its  owners.  The  first  wreck  was  reported  by  the  department  of 
docks  and  ferries  of  New  York  City  under  date  of  August  30,  1904, 
and  a  request  made  for  its  removal.  The  other  was  found  on  Septem- 
ber 6.  Public  notices,  dated  September  16, 1904,  were  issued  inviting 
proposals  for  their  removal,  to  oe  opened  September  26.  Three  bicfe 
were  received,  the  lowest  being  that  of  John  F.  Baxter,  to  remove 
and  dispose  of  the  wrecks  for  $778.  This  received  the  approval  of 
the  Department  October  3,  1904,  an  allotment  of  the  amount  being . 
made.  The  removal  of  the  wrecks  was  completed  at  a  total  cost  of 
$778,  and  a  final  report  was  submitted  November  5,  1904. 

Wreck  of  unknown  schooner  in  Great  South  Bay,  New  York. — ^Tbis 
wreck  was  sunk  in  the  channel  in  Great  South  Bay  opposite  to 
Browns  Point.  Under  date  of  Apjril  28,  1905,  it  was  reported  to  the 
Department  as  a  menace  to  navigation  by  the  Lewis  Blue  Point 
Oyster  Cultivation  Company  and  a  request  made  for  its  removaL 
An  examination  of  the  wreck  was  made  on  May  10,  1905,  and  a 
recommendation  submitted  asking  that  an  allotment  of  $100  be  made 
for  its  removal,  which  would  be  done  under  the  provisions  of  section 
19  of  the  river  and  harbor  act  of  March  3,  1899.  The  allotment  was 
made  May  13,  1905.  A  circular  letter  dated  May  25,  1905,  was  sent 
to  various  parties,  asking  bids  for  its  removal. 

One  bid  was  received  from  the  Merritt  &  Chapman  Derrick  and 
Wrecking  Company  to  remove  the  wreck  for  $750,  which  was  con- 
sidered excessive  and  was  rejected.  The  wreck  was  broken  up  with 
dynamite  by  the  use  of  steamer  Sentinel  and  employees  of  this  office, 
so  as  to  be  no  longer  a  menace  to  navigation,  on  June  24,  1905,  at  a 
cost  of  $100. 


E  17. 

PRELIMINARY   EXAMINATION   AND  SURVEY  OF  FLUSHING  BAY, 

NEW  YORK. 

[Printed  In  II.  Doc.  No.  98,  58th  Cong.,  3d  sera.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  10, 190^. 
Sir  :  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, reports  dated  January  31,  1903,  by  Col.  S.  M.  Mansfield,  Corps 
of  Engineers,  and  June  21,  1904,  by  Col.  Amos  Stickney,  Corps  of 
Engineers,  upon  preliminary  examination  and  survey,  respectively, 
authorized  by  the  river  and  harbor  act  approved  June  13,  1902,  of 
Flushing  Bay,  New  York,  "  with  a  view  to  repairing,  completing,  or 
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removing  the  dike  in  said  bay  and  extending  the  channel  to  Ireland 
[Irland]  Mills." 

These  reports  have  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  required  by  law,  and  attention 
is  respectfully  invited  to  the  Board's  report  of  the  1st  instant  in  tenth 
indorsement  herewith,  which  concludes  as  follows: 

After  careful  conBideration  the  Board  has  arrived  at  the  following  conclusions: 

The  extension  of  the  existing  improvement  to  Irland  Mills  does  not  aeem  to  be 
warranted  either  by  present  or  prospective  demands  of  commerce.  The  Boanl,  how- 
ever, is  of  the  opinion  that  the  projected  6-foot  channel  can  advanta^onsly  be 
extended  from  the  Broadway  Bridge  to  the  Main  Street  Bridge,  though  with  a  width 
of  100  feet  instead  of  200  feet  between  the  bridges. 

As  to  the  dike,  a  study  of  the  soundings  and  ex{)erience  at  other  places  tend  to 
show  that,  except  possibly  at  its  inner  (shore)  end,  it  is  not  an  essential  part  of  the 
improvement  It  does  not  appear,  however,  that  at  the  present  time  the  dike  is  a 
senons  menace  to  navigation,  and  the  Board  therefore  recommends  that  it  be  left  as 
it  is  until  it  can  be  seen  from  further  developments  whether  that  part  of  the  chan- 
nel along  the  dike  is  maintained  any  better  than  that  portion  of  the  channel  beyond 
the  dike;  and  that  then  it  be  removed  or  repaired  and  extended,  as  developments 
may  indicate  beet.  . 

In  view  of  what  precedes,  the  Board  recommends  as  desirable  the  farther 
improvement  of  Flusning  Bay,  New  York,  by  the  United  States,  in  accordance 
with  a  modified  project  which  shall  provide  for  a  channel  200  feet  wide  and  6  feet 
deep  at  low  water,  from  Long  Island  Sound  to  the  Broadway  Bridge,  and  for  a 
channel  of  the  same  depth  and  100  feet  wide  from  the  Broadway  Bridge  to  the  ^ 
Main  Street  Bridge,  by  means  of  dredging,  at  an  estimated  cost  of  $23,857.90,  and 
that  no  work  toward  repairing,  completing,  or  removing  the  dike  be  undertaken  at 
present 

I  concur  in  the  views  and  recommendations  of  the  Board. 
Very  respectfully, 

A.  Mackenzie, 
Brig,  Qen.,  Chief  of  EngineerSy  U.  S.  Army. 
Hon.  Wm.  H.  Tapt, 

/Secretary  of  War. 


frelimnabt  examination  op  flushing  bat,  new  tore. 

United  States  Engineer  Office, 

jX'ew  York  Oity,  JaavMvry  SI,  190S. 

General:  Pursuant  to  instructions  contained  in  Department  letter 
of  June  23,  1902,  I  have  the  honor  to  submit  herewith  the  following 
report  on  a  preliminary  examination  of  "  Flushing  Bay,  with  a  view 
to  repairing,  completing,  or  removing  the  dike  in  said  bay  and  extend- 
ing the  channel  to  Ireland  Mills." 

Flushing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery,  New  York  City.  It  is  about  1  mile  wide 
and  2  miles  long.  The  bottom  is  of  soft  mud,  nearly  level,  the  depth 
in  the  or^nal  channel  being  not  much  greater  than  elsewhere.  The 
town  of  Flushing  is  on  the  east  bank  of  Flushing  Creek,  just  above 
the  head  of  the  bay.  In  1861  a  depth  of  5  feet  at  low  water  was 
reported  in  the  channel  leading  up  to  Flushing.  A  map  of  Flushing 
Bay  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1889,  page 
732.     • 

Flashing  Creek  is  a  small  tidal  stream  extending  southwardly  fi-om 
Flushing  Bay,  and  navigable  at  high  tide  for  about  2  miles  from  the 
head  of  the  bay.    Irland  Mills  is  situated  on  this  creek  about  6,000 
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feet  from  its  month.  Four  bridges  cross  this  oreek — first^  the  Flash- 
in?  Brid^,  near  the  bay;  second  and  third,  bridges  ot  tiie  Long 
Island  Railroad,  and,  fourth,  Strong's  Causeway  Bridge,  situated  about 
2  miles  above  the  lower  bridge.  All  the  bndges  are  provided  with 
draws,  with  a  least  clear  opening  of  30  feet,  and  navigation  at  high 
tide  extends  to  a  point  just  above  Strong's  Causeway  Bridge.  Tne 
first  three  bridges  are  between  the  mouth  of  the  creek  and  Irland 
Mills. 

The  original  project  for  improving  Flushing  Bay,  adopted  in  1879, 
provided  for  the  building  of  16,700  feetof  diking  to  create  a  tidal  basin 
intended  to  fill  and  discharge  through  the  main  channel,  thus  maintain- 
ing a  least  channel  depth  oi6  feet,  mean  low  water,  after  once  dredging. 
Eistimated  cost,  $173,500.  The  project  was  modified  in  1888,  omitting 
part  of  the  diking,  and  again  in  1891,  limiting  the  same  to  one  dike 
on  the  west  side  of  the  channel  4,663  feet  long,  besides  dredging  and 
maintaining  a  channel  6  feet  deep,  mean  low  water,  up  to  uie  Tower 
bridge  at  i  lushing.  The  mean  rise  of  the  tide  is  7.1  feet,  thus  mining 
a  navigable  channel  at  high  water  of  about  13  feet. 

Work  under  this  project  began  in  1879,  and  covered  the  constraction 
of  3,057  linear  feet  of  dike  at  the  head  of  the  bay.  As  much  opposi- 
tion to  the  project  was  manifested,  particularly  by  the  residents  and 
property  owners  on  the  west  side  of  tne  bay,  further  work  on  the  dike 
was  suspended  until  1889,  when  it  was  repaired  and  extended  1,606 
linear  feet,  making  its  total  lengtii  4,663  feet.  Appropriations  made 
in  the  mean  time  were  expended  in  making  and  mamtaining  a  channel 
of  the  required  dimensions  by  means  of  dredging. 

In  1890  petitions  were  sent  to  the  Secretary  of  War  protesting 
against  f  urtoer  work  on  the  dike  and  against  the  dumping  of  dredged 
material  in  the  bay  west  of  the  same,  in  consequence  of  which,  and 
upon  the  recommendation  of  Col.  D.  C.  Houston,  Corps  of  Engineei"s, 
June  8,  1891,  the  project  was  modified,  and  all  subsequent  appropria- 
tions were  expended  toward  maintaining  the  channel  by  dredging. 
See  Report  of  the  Chief  of  Engineers  for  1892,  page  723. 

On  June  30,  1901,  the  dike,  which  had  cost  aboat  $33,000  to  con- 
struct, was  in  poor  condition,  and  since  then  the  outer  part,  1,606  feet 
long,  left  partly  completed  in  1891,  has  been  nearly  destroyed  by  storm 
anaice.  A  small  lignt  at  the  outer  (north)  end  of  the  dike,  maintained 
b^  the  Light-House  Department,  prevents  the  dike  in  its  present  con- 
dition from  being  a  serious  menace  to  local  ni^vigation.  The  dredged 
channel,  carried  to  a  depth  of  9  feet  in  order  to  secure  6  feet,  was  in 
good  condition  and  had  an  available  depth  at  that  time  of  over  6  feet, 
but  it  was  less  than  the  projected  width.  The  total  amount  expended 
in  dredging  is  about  $90,000. 

Colonel  Houston,  in  report  dated  September  5, 1888,  says: 

Independent  of  the  local  opposition,  I  am  doubtfnl  of  the  effect  of  the  proposed 
tidal  badn;  it  is  not  certain  that  the  ebb  corrent  will  follow  the  line  oi  the  dedred 
channel. 

He  was  of  the  opinion  at  that  time  that  the  removal  of  the  dike  was 
unnecessary. 

On  August  18, 1900,  Maj.  E.  H.  Ruffner,  Corps  of  Ei^neers,  sub- 
mitted a  report"  on  the  utility  of  this  improvement,  to  which  atten- 
tion is  invited. 

Since  the  improvement  of  Flushing  Bay  was  commenced,  the  limits 

•  Not  printed. 
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of  New  York  City  have  been  extended  so  as  to  include  the  bay,  and  a 
park  is  projected  on  its  west  shore.  It  would  seem  that  the  riparian 
owners  on  that  shore  should  have  the  same  use  of  the  improved  chan- 
nel as  those  on  the  east  shore  and  have  a  free  and  unobstructed  passage 
to  any  part  on  the  west  shore.  This  would  be  impossible  with  a  dike 
extending  through  the  bay  having  a  channel  onl^  on  one  side  of  it. 
The  maintenance  of  a  light  is  an  expense  which  will  be  done  away  with 
on  the  removal  of  the  dike  and  navigation  will  be  benefited  by  having 
the  bay  open  and  unobstructed. 

It  is  estimated  that  the  cost  of  removing  the  present  dike  will  be 
somewhere  between  $10,000  and  $12,000.  Tne  unappropriated  balance 
of  the  original  estimated  cost  of  the  improvement  is  150,500,  which 
would  prowibly  be  suflScient  to  remove  the  dike  and  maintain  a  channel 
6  feet  in  depth  and  of  sufficient  width  for  the  next  twenty  years. 

Experience  from  the  attempts  to  improve  the  channels  in  Huntington 
Harbor  and  in  Canarsie  channel,  Jamaica  Bay,  favors  the  improvement 
of  broad,  open,  tidal  bays  or  harbors  by  making  and  maintaining  chan- 
nels therein  by  dredging,  and  that  dikes  are  of  questionable  utility. 

From  the  above  consideration  it  is  recommended  that  the  incomplete, 
dilapidated,  and  virtually  abandoned  dike  in  Flushing  Bay  be  removed 
so  as  to  leave  the  bay  free  and  unobstructed,  the  part  to  be  removed 
first  being  the  outer  or  north  portion,  1,606  feet  long,  which  was  left 
partly  completed  in  1891,  and  which  has  since  been  nearly  destroyed  by 
storms  and  ice. 

The  question  as  to  extending  the  improvement  up  Flushing  Creek 
to  Irland  Mills  has  not  before  been  considered,  ana  all  work  Hereto- 
fore done  has  been  confined  to  the  channel  through  the  bay  up  to  the 
first  bridge  across  the  creek.  Inquiries  recently  made  by  this  office 
have  developed  the  fact  that  considerable  commerce  passes  up  the 
creek,  amounting  to  about  69,250  tons  yearly,  carried  in  vessels  which 
draw  when  loaded  14  feet.  These  vessels 'can  only  navigate  at  extreme 
high  tide.  Docks  have  been  erected  along  the  creek  between  the  lower 
bridge  and  Irland  Mills  by  dealers  in  coal,  lumber,  feed,  and  grain. 
Four  of  these  docks  are  now  in  use  above  the  bridge. 

The  river  and  harbor  act  of  June  13,  1902,  contained  an  appropria- 
tion of  $39,500  for  "improving  harbors  at  Port  Jefferson,  Hunting- 
ton, Glencove,  Flushing  Bay,  Canarsie  Bay,  and  Sag  Harbor,  New 
York,"  of  which  $2,000  was  allotted  to  Flushing  Bay.  A  project  for 
the  expenditure  of  this  amount  was  submitted  by  this  office  July  14, 
1902,  and  approved  by  the  Chief  of  Engineers  August  6, 1902.  It  pro- 
posed to  expend  the  amount  in  redredging  the  channel  for  maintenance 
whenever  it  becomes  necessary. 

The  total  commerce  of  Flushing  Bay  and  Creek  since  1895  is  reported 
as  follows: 

Tom.  Tom. 

1895 150,376 

1896 80,820 

1897 163,395 

1899 158,756 

The  principal  articles  transpoi'ted  are  coal<  building  materials,  dye- 
woods,  logwood  extracts,  and  farm  produce,  amounting  in  value  to 
about  $1,818,600.    The  vessels  are  steamers,  tugs,  sailing  vessels,  and 
barges,  drawing  from  6  to  14  feet  when  fully  loadbd.    The  total  nxun- 
ENO  1905  M 63 


1900 177,575 

1901 200,473 

1902 186,000 
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ber  of  trips  made  last  year  was  1,418.    About  45  per  cent  of  the  ton- 
nage for  1902  passed  up  the  creek  above  the  bridge. 

In  my  opinion  Flusning  Creek  is  worthy  of  improvement  by  the 
General  Government,  and  I  therefore  report  in  favor  of  extending  the 
channel  to  Irland  Mills.  If  this  view  is  concuiTed  in  by  the  Depart- 
ment, I  would  suggest  that  a  survey  be  made,  and  that  the  sum  of  $4(»0 
be  allotted  for  the  purpose.  This  survey  will  enable  rac  to  make  an 
estimate  for  removing  the  dike,  dredging  the  channel  where  necessary 
through  the  bay,  and  extending  the  cliannel  to  Irland  Mills. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Colonel,  Corps  of  Eng'uieera. 
Brig.  Gen.  G.  L.  Gtixespie, 

Chief  of  Engineers,  U.  S.  A, 

[First  indorsement.]  • 

Office  Ch^jif  of  Enoinerrs,  U.  S.  Army, 

Fd>rmry  IJ^  1903. 
Respectfully  referred  to  the  Board  of  F'ngineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  .Tune  13,  1902. 

Keport  of  August  13,  1900,  by  Maj.  E.  H.  Kuffner,  Corps  of  Engi- 
neers, is  herewith. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

fSecond  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C. ,  March  11, 1903. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  due  con- 
sideration to  the  within  report  of  the  district  officer. 

In  the  opinion  of  the  Board  the  present  and  reasonably  prospective 
commerce  involved  is  such  as  to  render  this  locality  worthy  of  a  mod- 
erate improvement,  provided  such  improvement  can  be  made  at  reason- 
able cost. 

The  Board  therefore  recommends  that  there  be  made  an  allotment  of 
^00  for  a  survey  and  estimate  of  cost,  as  recommended  by  the  district 
oflScer. 
For  the  Board: 

H.  F.  Hodges, 
Major,  Corps  of  Engineers, 

Senior  Member  I^esent. 

(Third  Indorsement.] 

Office  Chief  of  Enoineers,  U.  S.  Armt, 

March  1^  1903. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Flushing  Bay,  Hew 
York,  authorized  by  the  river  and  harbor  act  of  June  13,  1902. 
Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
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and  Harbors  in  the  preceding  indorsement,  I  recommend  that  a  sarvej 
of  the  locality,  as  proposed,  be  authorized. 

A.  Mackenzie, 
Acting  Chief  of  Migineert. 

[Fonnh  Indorsement] 

Wab  Depaktment, 

March  2S.  1903. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cart  Sanger, 
Assistant  Searelary  of  War. 

(Tenth  indonement.] 

Board  of  Engineers  for  Bivers  and  Harbors, 

Washington,  D.  C,  December  1, 190^ 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  consider- 
ation to  the  further  reports  of  the  district  officer  contained  in  eighth 
indorsement"  hereon,  and  in  an  additional  report,  dated  June  21, 1904, 
accompanying. 

The  existing  project  for  the  improvement  of  Flashing  Bay,  adopted 
March  8,  1879,  and  modified  September  19,  1888,  provides  for  making 
and  maintaining  a  channel  6  feet  deep  and  200  feet  wide  at  mean  low 
water  up  to  the  lower  bridge  at  Flushing,  and  for  building  a  dike 
4,663  feet  long  on  the  west  side  of  the  channel  in  Flushing  Bay  to  pro- 
tect it  from  filling.  The  estimated  cost  of  the  work  was  $173,500. 
There  bad  been  expended  up  to  June  80,  1903,  $122,540.53. 

It  was  originally  intended  that  the  dike  should  create  a  tidal  basin 
in  the  bay,  and  it  was  expected  that  by  means  of  the  flow  and  ebb  of 
the  tides  a  channel  would  be  formed  and  maintained. 

The  original  project  was  never  fully  carried  out.  Work  was  sus- 
pended on  the  dike  in  1891  before  its  completion  because  of  opposition 
by  adjacent  property  owners.  A  gap  of  about  1,000  feet  wide  was 
left  at  the  shore  or  upper  end,  and  the  outer  1,600  feet  was  only  par- 
tially built.  As  a  result  of  the  incomplete  work  the  object  of  provid- 
ing a  tidal  basin  was  never  fully  effected.  An  examination  of  the 
map  discloses  an  irregular  channel  of  the  projected  depth,  but  of  much 
less  than  the  projected  width. 

The  questions  presented  in  the  act  of  June  13,  1902,  and  now  under 
consideration,  ares- 
First  Shall  the  dike  be  repaired,  completed,  or  removed? 

Second.  Shall  the  channel  oe  extended  to  Irland  Mills? 

In  second  indorsement  hereon  the  Board  expressed  the  opinion  that 
the  commerce  involved  is  such  as  to  render  this  locality  worthy  of  a 
moderate  improvement,  provided  such  improvement  can  be  made  at 
reasonable  cost.    The  amount  of  commerce  is  reported  as  follows: 

Tons.  Tons. 

1899 168,755  1901 200,473 

1900 177,676  1902 186,000 

amounting  in  value  to  about  (1,800,000  in  1902.    Of  this  amount  about 
68,000  tons  passes  above  the  Broadway  Bridge  (the  upper  end  of  the 

S resent  project)  and  about  84,000  tons  passes  above  the  Main  Street 
liidge.     It  appears,  therefore,  that  the  total  traffic  affected  by  the 


•Not  printed. 


Digitized  by 


Google 


996  BBPORT   OP  THE   CHIEF  OF   BNGINEEES,  U.  S.   ARMT. 

improvement  i8  considerable,  but  that  only  about  20  per  cent  of  it 
ajpplies  to  that  portion  of  the  river  above  the  Main  Street  Bridge  in 
the  vidriity  of  Irland  Mills,  while  about  40  per  cent  of  it  utilizes  the 
Btretch  betweenthe  Broadway  and  Main  Street  bridges. 

The  district  officer  expresses  the  opinion  that  on  account  of  the 
small  amount  of  commerce  passing  above  the  Main  Street  Bridg-e  and 
the  slight  desire  evinced  for  an  improved  channel,  ha  does  not  consider 
the  improvement  above  that  bridge  desirable  at  this  time. 

With  reference  to  the  dike  he  expresses  the  opinion  that  it  should 
be  retained  and  modified,  and  that  tne  channel  should  be  extended  to 
the  Main  Street  Bridge  with  a  width  of  100  feet  between  the  bridges. 
The  estimated  cost  of  this  work,  with  the  projected  channel  depth  of 
6  feet,  is  given  at  Ji69,512.90. 

After  careful  consideration  the  Board  has  arrived  at  the  following 
conclusion:^: 

The  extension  of  the  existing  improvement  to  Irland  Mills  does  not 
seem  to  be  warranted  either  by  present  or  prospective  demands  of 
commerce.  The  Board,  however,  is  of  the  opinion  that  the  projected 
6-foot  channel  can  advantageously  be  extended  from  the  Broadway 
Bridge  to  the  Main  Street  Bridge,  though  with  a  width  of  100  feet 
instead  of  200  feet  between  the  bridges. 

As  to  the  dike,  a  study  of  the  soundings  and  experience  at  other 
places  tend  to  show  that,  except  possibly  at  its  inner  (shore)  end,  it  is 
not  an  essential  part  of  the  improvement.  It  does  not  appear,  how- 
ever, that  at  the  present  time  the  dike  is  a  serious  menace  to  naviga- 
tion, and  the  Board  therefore  recommends  that  it  be  left  as  it  is  until 
it  can  be  seen  from  further  developments  whether  that  part  of  the 
channel  along  the  dike  is  maintained  any  better  than  that  portion  of 
the  channel  l>eyond  the  dike,  and  that  then  it  be  removed  or  repaired 
and  extended,  as  developments  may  indicate  best. 

In  view  of  what  precedes,  the  Board  recommends  a.s  desirable  the 
further  improvement  of  Flushing  Bay,  New  York,  by  the  United  States, 
in  accordance  with  a  modified  project  which  shall  provide  for  a  channel 
200  feet  wide  and  6  feet  deep  at  low  water,  from  Long  Island  Sound 
to  the  Broadway  Bridge,  ana  for  a  channel  of  the  same  depth  and  100 
feet  wide  from  the  Broadway  Bridge  to  the  Main  Street  Bridge,  by 
means  of  dredging,  at  an  estimated  cost  of  $23,857.90,  and  that  no  work 
toward  repainng,  completing,  or  removing  the  dike  be  undertaken  at 
present. 

For  the  Board: 

D.  W.  LOCKWOOD, 

Lieut.  CoL.  Corps  of  Knaimerg, 

Senior  Member  of  the  Board. 


survey  of  flit8hing  bat,  new  tork. 

United  States  Engineer  Office, 

Neio  Yorl\  N.  Y.,  June  21,  190!^. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 

survey  of  Flushing  Bay  and  Creek.     A  preliminary  report  upon  this 

locality  was  made  by  m^  predecessor.  Col.  S.  M.  Mansfield,  Corps  of 

Engineers  (now  brigadier-general,  retired),  in  accordance  with  the 
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provisions  in  the  river  and  harbor  act  of  June  13, 1902,  requiring  a 
preliminary  exauiination  of  Flushinjf  Bay,  with  a  view  to  repairing, 
completing,  or  removing  the  dike  in  said  bay  and  extending  the  channel 
to  Irland  Mills. 

The  preliminary  report  of  Colonel  Mansfield  was  referred  by  the 
Chief  of  Engineers  to  the  Board  of  Engineers  for  Rivers  and  Harbors, 
which,  in  an  indorsement  of  March  11,  1903,  stated: 

In  the  opinion  of  the  Board  the  present  and  reasonably  prospective  commerce 
involved  is  such  as  to  render  this  locality  worthy  of  a  moderate  improvement,  pro- 
vided such  improvement  can  be  made  at  reasonable  cost. 

The  Board  therefore  recommends  that  there  be  made  an  allotment  of  $400  for  a 
survey  and  estimate  of  cost,  as  recommended  by  the  district  officer. 

The  action  taken  upon  the  above  was  the  assignment  to  me  of  the 
duty  of  making  a  survey  and  estimate  of  cost  of  improvement,  and 
allotting  therefor  the  sum  of  $400.  In  the  letter"  of  the  Chief  of  Engi- 
neers, dated  March  26,  1903,  assigning  the  duty  to  me,  it  was  stat^, 
after  quoting  the  above  opinion  of  the  Board: 

It  is  desired  that  your  report  be  submitted  in  duplicate  as  required,  and  that  it  con- 
tain an  expression  (if  opinion,  based  upon  the  results  of  the  survey,  as  to  the  extent 
of  improvement  at  this  locality  justified  by  the  commercial  interests,  present  and 
prospective,  involved. 

The  survey  was  placed  under  the  supervision  of  First  Lieut.  J.  R. 
Slattery,  Corps  of  Engineers.  Field  work  was  carried  on  between  the 
dates  of  May  23  and  June  27,  1903,  but  owing  to  press  of  work  and 
small  force  m  this  office,  the  plotting  was  delayed  until  late  in  the 
year. 

The  questions  presented  in  the  act  of  June  13,  1902,  are:  First,  as 
to  what  should  be  done  with  the  dike,  and,  second,  should  the  channel 
(presumably  the  existing  channel)  be  extended  to  Irland  Mills?  In  the 
preliminary  report  of  Colonel  Mansfield,  submitted  before  the  survey 
was  made,  it  was  recommended  that  the  dike  be  removed  and  the 
channel  extended  to  Irland  Mills.  From  the  investigations  and  survey, 
I  think  it  advisable  that  the  dike  should  be  retained,  and  modified;  and, 
from  the  statement  of  Lieutenant  Slattery  of  the  small  amount,  of 
commerce  passing  above  the  Main  Street  Bridge,  and  the  slight  desire 
evinced  for  an  improved  channel,  I  consider  the  question  of  improve- 
ment above  that  bridge  as  one  that  is  not  urgent  at  this  time,  and  that 
might  be  left  until  a  later  date. 

The  map''  of  the  survey  is  transmitted  herewith,  and  shows  a  channel 
having  considerable  variation  in  depths.  Along  the  Flushing  front 
the  depths  vary  from  8.5  to  20  feet,  and  from  the  mouth  of  the  creek 
to  the  end  of  the  dike  a  narrow  channel,  with  a  central  depth  of  8  to 
9  feet,  is  found,  and  this  depth  is  decreased  by  a  foot  or  two  from  the 
end  of  the  dike  to  East  River. 

The  estimate  of  cost  of  items  referred  to  in  paragraph  18  of  Colonel 
Mansfield's  report  is  as  follows: 

For  removing  dike ". $12,000.00 

Dred^ng  6-foot  channel,  200  feet  wide,  through  the  bay  from  East  River 

to  Broadway  Bridge  on  the  creek,  76,162  cubic  yards,  at  28  cents 21, 325. 36 

Contingencies,  10  per  cent 2,132.54 

2;^,  457. 90 
Annual  cost  of  maintenance 2,500.00 

"  Not  printed. 

^Not  reprinted;  printed  in  House  Document  No.  98,  Fifty -eighth  Congress,  thinl 
session.  r  -  ■ 
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Dredeing  6-foot  channel,  100  feet  wide,  lower  bridge  to  Main  Street 

Bndge,  1,212  cubic  yards,  at  30  cents $363.60 

Condi^encies,  10  per  cent 36.40 

400.00 
Annual  coat  of  maintenance 100.00 

Dredging  6-foot  channel,  100  feet  wide.  Main  Street  Bridge  to  Irland 

Mills,  10,981  cubic  yards,  at  30  («nts '. 3,294.30 

Contingencies,  10  percent 329.43 

3,623.73 
Annual  cost  of  maintenance 600. 00 

Total  cost 39,481.63 

Annual  cost  of  muntenance 3, 200. 00 

As  heretofore  stated,  I  do  not  recommend  the  removal  of  the  dike 
nor  the  present  extension  of  the  channel  improvement  above  Main 
Street  Bridge. 

The  history  of  the  improvement  at  this  locality  shows  that  the  origi- 
nal plan  of  forming  a  tidal  basin  in  the  bay  to  produce  a  current 
through  the  bay  channel  was  abandoned;  and  while  the  dike  along  a 
considerable  part  of  the  channel  through  the  bay  was  constructed,  it 
served  as  scarcely  more  than  a  guide  for  navigation,  as  the  upper  end 
was  left  at  a  distance  of  about  1,000  feet  from  the  shore,  thus  permit- 
ting the  flow  of  the  tide  coming  out  of  the  creek  upon  the  ebb  to  be 
divided,  much  of  it  passing  around  the  head  of  the  dike,  and  thus 
greatly  reducing  the  velocity  along  the  channel  side  of  the  dike.  Not- 
withstanding this,  the  dike  has  had  some  effect  in  keeping  the  water 
deep  enough  to  make  a  well-defined  channel. 

An  examination  of  the  map  shows  that  the  tidal  flow  in  the  creek 
where  the  water  is  confined  maintains  a  channel  of  considerably  greater 
navigable  capacity  than  that  through  the  bay.  There  has  been  con- 
siderable opposition  manifested  heretofore  to  the  presence  of  the  dike 
by  those  not  particularly  interested  in  maintaining  a  channel  into 
Flushing  Creek.  In  order  that  1  might  learn  just  how  much  weight 
shquld  be  attached  to  this  opposition,  interviews  were  held  with  the 
owners  found  upon  their  property,  ana  circular  letters  were  addressed 
to  all  other  owners  of  property  on  the  bay  shore  whose  addresses 
could  be  found  (copies  inclosed).  But  few  replies  have  been  received, 
and  those  that  are  unfavorable  to  the  maintenance  and  extension  of 
the  dike  are  based  on  trivial  grounds.  The  following  synopsis  shows 
the  opinions  expressed: 


Name  and  locality. 


Opinion. 


A.  M.  Ryon,  Flushing  Creek 

Buidneai  Men's  Association 
of  Flushing. 


Q.  J.  Tallenr,  Corona 

Harway  Dyewood  and  Ex- 
tract Manufacturing  Co., 
Flushing. 

C.W.  Copp,  Flushing 

New  Yore  and  Queens  Elec- 
tric Light  and  Power  Co., 
Ix)iig  Niand  City. 

E.  Plait  Stiatton,  CoU«ge 
Folmt. 


Removal  of  dike  would  be  a  mistake,  as  velocity  In  channel  Is  increased 
by  dike. 

Passed  resolution  "  The  retention  of  the  dike  Is  the  only  meansof  keep- 
ing the  channel  from  fllllng up."  Wm.  H.  Kent^captaiu  of  steamer 
L.  Boyer,  the  only  boat  making  regular  trips  to  Flushing,  concurred 
In  above  resolution. 

T  do  not  think  the  removal  of  the  dike  would  be  worth  the  money  spent 

Dike  should  be  thoroughly  repaired  and  lengthened  at  both  enda. 

Should  be  cither  repaired  or  removed:  no  opinion  as  to  which. 
Dike  should  be  extended  and  repaired  or  completed. 

Intereat  of  all  concerned  will  be  best  served  by  removal  of  dike,  pai^ 
tlcnlarly  the  southern  end,  In  order  that  a  proper  approach  eould  b« 
made  to  a  proposed  (not  recently)  bridge.  Understood  that  the  pur- 
poae  of  the  dike  had  been  abandoned. 
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Kame  and  loesUty. 


Opinion, 


Dr.  R.  C.  F.  Cknnbes,  Corona. 
£.L.Ba7Uei,  Corona 

Wm.  A.  Bands,  Corona 

F.J.Man,Flaahing; 

Thomas  Skeose,  Flushing  . . 

LoDli  Flaber,  Oofona 

Fred  Waniel,  Corona 


A.  W.Pertacb,  Corona 

Beawanhaka     Boat     Club, 

Corona. 
C.L.Slcardi 


Remove  the  dike  as  unsightly  and  of  no  account 

Propuaed  extension  wonld  tend  to  increase  the  deposit  ot  mnd  In  the 
bay  and  Interfere  with  bathing  and  boating. 

Remove  the  dike  as  an  Injury  to  the  bay,  it  having  caused  the  bay  to 
flllnp. 
Do. 

Retain  the  dike  to  keep  the  mud  now  west  otthe  dike  out  ot  the  chan- 
nel. 

Oppoaes  the  extension;  keeping  the  tide  out  of  the  bay  would  tend  to 
increase  the  deposit  of  mad  and  Interfere  with  his  buslneas  of  boat- 
building and  keeping. 

Remove  the  dike,  let  the  mud  from  the  bay  flow  Into  the  cliannel, 
dredge  the  channel,  and  so  continue  until  the  entire  bay  has  been 
carried  out  by  the  dredging. 

No  objection  to  extension  of  dike  southeastward. 

No  objection  to  extension  of  dike  unless  It  wonld  cause  the  western  side 
of  the  bay  to  shallow. 

(Represenung  the  ownen  of  S,000  feet  of  water  front  on  the  west  side 
of  bay.)  Withdraws  all  objection  and  favors  the  proposed  Improve- 
ment. 


In  my  opinion,  a  dike  through  the  bay  is  necessary  for  the  mainte- 
nance of  the  channel,  unless  considerable  dredging  is  to  be  repeated  at 
short  intervals,  especially  if  this  channel  is  to  be  made  and  maintained 
of  sufficient  depth  to  materially  improve  the  commercial  facilities  of 
the  region  about  the  bay  and  creek.  I  therefore  consider  it  advisable 
to  thoroughly  repair  the  dike,  building  it  up  to  1  foot  above  high 
water,  and  to  extend  it  from  the  upper  end  to  connect  with  the  shore. 
This,  with  the  dredging  up  to  Main  Street  Bridge,  would  provide  a  chan- 
nel 6  feet  deep,  200  feet  wide,  through  the  bay,  and  100  feet  wide  from 
lower  bridge  to  Main  Street  Bridge,  and  I  believe  it  would  be  fairly 
permanent,  costing  very  little  for  maintenance. 

The  range  of  ti(te  is  about  7  feet,  and  it  is  believed  that  the  velocity  of 
flow,  due  to  this  variation  of  water  level  in  filling  and  emptying  twice 
each  day  the  tidal  basin  of  Flushing  Creek,  would  maintain  consider- 
able depth  in  a  confined  channel  through  the  bay. 

The  estimate  of  cost  is: 

Repairing  and  nusing  existing  dike |S1, 655.00 

Extending  dike  to  the  shore,  1,000  feet,  at  $14  per  Hnear  foot 14, 000. 00 

Dredging 23,857.90 

Total 69,512.90 

This  work  would  perhaps  accomplish  all  that  would  be  properly 
included  under  the  inquiry  of  Congress,  but  I  am  of  the  opinion  that 
a  deeper  channel  should  be  provided  to  meet  the  demands  of  the  present 
and  prospective  commerce. 

The  instructions  of  the  Chief  of  Engineers  required  an  expression 
of  opinion,  based  upon  the  results  of  the  survey,  as  to  the  extent  of 
improvement  at  this  locality  justified  by  the  commercial  interests, 

5 resent  and  prospective,  involved.  The  great  growth  of  the  city  of 
ew  York,  wnich  now  includes  the  shores  of  Flushing  Bay  and  Creek, 
produces  a  constantly  increasing  demand  for  more  facilities  for  han- 
dling water-borne  commerce.  The  great  value  of  water  front  along 
the  older  portions  of  the  city  makes  it  desirable  for  new  enterprises 
to  locate  wnere  it  can  be  done  at  less  expense.  A' channel  with  only 
6  feet  of  depth  does  not  present  facilities  for  handling  commerce  in 
vessels  of  any  considerable  size. 

In  Lieutenant  Slattern's  report,  two  estimates  are  presented  for 
improvement  up  to  Mam  Street  Bridge,  one  for  a  channel  100  feet 
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wide  and  12  feet  deep  at  mean  low  water  from  East  River  up  to  the 
Broadway  Bridge,  with  a  diminished  channel  of  100  feet  wiath  and  8 
feet  deijth  from  Broadway  Bridge  to  Main  Street  Bridge.  The  cost 
was  estimated  at  $87,204.87,  and  for  maintenance  $6,000  per  year. 
The  second  estimate  was  for  a  channel  of  same  dimensions  as  above, 
except  that  the  depth  from  East  River  to  Broadway  Bridge  was 
reduced  to  10  feet,  the  estimate  of  cost  being  $41,653.83,  and  for 
maintenance  $4,000  per  year.  Including  the  repairing  and  extension 
of  the  dike  the  estimates  would  be:      , 

For  channel  100  feet  wide,  12  feet  deep  at  mean  low  water,  to  Broadway 
Brid(?e,  and  8  feet  deep  from  Broadway  Bridge  to  Main  Street  Bridge: 

Dike  work 145,655.00 

Dredging 87,204.87 

Total '- 132,859.87 

For  channel  100  feet  wide,  10  feet  deep  at  mean  low  water,  to  Broadway 
Bridge,  and  8  feet  deep  from  Broadway  Bridge  to  Main  Street  Bridge: 

Dike  work 46,665.00 

Dredging 41,653.83 

Total 87,308.83 

With  the  dike  modiBed  as  proposed,  the  maintenance  of  either  chan- 
nel to  the  end  of  the  dike  woula  be  a  matter  of  small  annual  cost,  as 
the  confined  tidal  flow  would  probably  keep  it  pretty  well  scoured  out. 
Some  dredging  would  probably  be  required  in  the  open  bay  from  the 
end  of  the  dike  to  East  River,  which  1  would  estimate  at  about  $3,000 
per  annum.  This  could  be  largely  reduced  by  extending  the  dike 
about  4,000  feet.  The  extension  of  the  dike  4,000  feet  at  the  lower 
end  it  is  estimated  would  cost  $56,000,  which,  added  to  the  above 
estimates,  would  require  for  a  complete  improvement  for  a  12-foot 
channel,  $188,859.87;  for  a  10-foot  channel,  $143,308.83. 

The  establishment  of  a  harbor  line  parallel  to  the  dike,  at  a  distance 
of  400  or  500  feet  from  it,  would  afford  ample  opportunity  for  numer- 
ous docks  from  College  Point  to  Flushing. 

Under  present  conditions  it  is  m/  opinion  that  the  extent  of  improve- 
ment at  this  locality,  justified  by  the  commercial  interests  involved, 
would  be  to  make  the  10-foot  channel  to  Broadway  Bridge,  thence  to 
Main  Street  Bridge  an  8-foot  channel,  with  modifications  of  dike,  at  the 
estimated  cost  or  $87,308.83,  with  a  view  to  a  future  extension  of 
the  dike  about  4,000  feet  and  deepening  of  channel  to  12  feet  up  to  the 
Broadway  Bridge. 

The  report  of  Lieutenant  Slattery  is  transmitted  herewith. 
Very  respectfully,  your  obedient  servant, 

Amos  Stigknet, 
Colond^  Carps  of  Migineera. 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


report  or  lieut.  j.  b.  slattery,  corps  of  engtnrrr8. 

United  St.^tes  Enoimkbr  Ojttcr, 
Xew  York,  N.  Y.,  January?,  1904- 
Colonel:  I  have  the  honor  to  report  as  follows  on  the  survey  of  Flushing  Bay 
and  Creek: 
2.  The  field  work  was  limited  to  a  survey  of  the  creek  and  improved  channel 
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through  the  bay.    The  map  accompanying  this  report  was  compiled  from  the  field 
notes  of  recent  survey  and  mape  on  file  in  this  office. 

3.  Flushing  Bay  is  a  shallow  bay  about  1  mile  wide  and  2  miles  long,  lying  on  the 
north  side  of  Long  Island,  about  14  miles  from  the  Battery,  New  York  City.  The 
bottom  of  the  bay  and  creek  is  soft  mud.    The  mean  rise  of  the  tide  ia  7.1  feet. 

4.  The  first  project  for  this  improvement  was  adopted  March  3, 1879,  and  an  appro- 
priation for  the  work  was  made.  The  project  contemplated  diking  to  form  a  large 
tidal  basin  and  dredging  a  channel  from  the  Broadway  Bridge  in  Flushing  to  the 
6-foot  curve  in  the  bay.  This  channel  it  was  thought  would  be  maintained  by  the 
flow  of  water  from  the  tidal  basin.  The  estimated  cost  was  1173,500.  This  project 
was  subsequently  modified  in  1888,  to  omit  a  part  of  the  diking,  and  again  in  1891, 
when  4,6<S3  feet  of  diking  bad  been  built,  to  omit  all  further  diking  and  to  count  on 
maintaining  the  channel  Dy  dredging  alone.  Achannel8  feetdeepand  100  feet  wide 
was  dredged  with  the  view  of  obtaining  a  6-foot  channel.  The  6-foot  channel  now 
varies  in  width  from  50  to  over  100  feet  Throughout  its  length  there  is  a  narrow 
channel  with  deeper  water.  A  study  of  the  soundings  seems  to  indicate  that  the  dike 
does  not  have  any  effect  in  maintaining  the  channel.  The  channel  beyond  the  dike 
has  maintained  itself  about  as  well  as  that  part  of  channel  along  the  dike.  The  creek 
consists  of  a  series  of  pools  separated  by  bare. 

6.  A  channel  12  feet  deep  at  mean  low  water  and  100  feet  wide,  from  the  12-foot 
curve  in  the  Sound  to  the  Broadway  Bridge,  and  thence  8  feet  deep  and  100  feet  wide 
to  Irland  Mills,  would  meet  the  present  needs  of  nearly  all  business  interests  now  using 
the  tey  and  creek.  The  commerce,  as  reported  in  the  annual  reports  of  the  Chief 
of  Engineers,  amounted  to  158,755  tons  in  1899,  177,675  tons  in  1900,  200,473  tons  in 
1901,  and  186,000  tons  in  1902.  From  inquiries  made  of  all  interested  parties  whom 
I  could  find,  I  should  estimate  the  commerce  in  the  creek  above  the  Broadway 
Bridge  at  about  68,Q00  tons.  Only  about  half  of  this  amount  passes  up  beyond  the 
Main  Street  Bridge.  I  do  not  consider  that  the  small  amount  of  commerce  passing 
above  the  Main  Street  Bridge  warrants  the  improvement  being  carried  above  that 
point.  The  desire  for  the  improvement  beyond  this  point  is  slight,  and  what  desire 
there  is  is  based  more  on  the  hope  of  causing  factories  to  locate  there  than  on  .any 
present  actual  needs.  As  there  still  remains  plenty  of  room  for  factories  below  this 
point,  I  believe  that  the  improvement  between  Main  Street  Bridge  and  Irland  Mills 
should  not  be  undertaken  at  the  present  time. 

6.  The  following  estimate  is  for  a  channel  12  feet  deep  and  100  feet  wide,  at  mean 
low  water,  from  the  1 2-foot  curve  in  the  Sound  to  the  Broadway  Bridge,  and  a  channel 
8  feet  deep  and  100  feet  wide,  at  mean  low  water,  thence  to  the  Main  Street  Bridge. 

For  the  removal  of  276,192  cubic  yards  of  mud  between  the  12-foot  curve 
in  Sound  and  the  Broadway  Bridge,  at  28  cents $77,333.78 

For  the  removal  of  6,478  cubic  yards  of  mud  between  the  Broadway  and 
Main  Street  bridges,  at  30  cents 1,943.40 

Contingencies,  10  percent 7,927.71 

Total 87,204.87 

For  maintenance,  $6,000  per  year. 

7.  This  seems  to  be  quite  the  maximum  limit  to  which  the  locality  is  now  worthy 
of  improvement  by  the  United  States. 

8.  To  continue  the  8-foot  channel  to  Irland  Mills  would  necessitate  the  removal  of 
27,159  cubic  yards  of  mud  in  addition  to  the  amounts  above  estimated.  The  cost  of 
removing  this  is  estimated  at  $8,962.47.  The  total  estimate  for  carrying  the  improve- 
ment to  this  point  is,  therefore,  $96,167.34. 

9.  The  coat  of  the  removal  of  the  dike  is  estimated  at  $12,000. 

10.  While  a  study  of  the  channel  seems  to  indicate  that  the  dike  does  not  serve  in 
the  least  to  maintain  the  channel,  I  would  recommend  that  for  the  present  it  be  left  as 
it  is  (being  lighted  and  buoyed  so  as  not  to  endanger  navigation)  until  it  can  be  seen 
from  further  developments  whether  that  part  of  the  channel  along  the  dike  is  main- 
tained any  better  than  that  portion  of  the  channel  beyond  the  dike,  and  that  then  it 
be  removed  or  repaired  and  extended  as  developments  may  indicate  best. 

11.  A  channel  10  feet  deep  and  100  feet  wide  up  to  the  Broadway  Bridge,  and  thence 
8  feet  deep  and  100  feet  wide  up  to  the  Main  Street  Bridge,  would  meet  the  present 
needs  of  most  of  the  interested  concerns.  It,  however,  would  fail  to  meet  the  needs 
of  the  Harway  Byewood  and  Extract  Company,  which  appeareto  be  one  of  the  con- 
cerns that  make  the  greatest  use  of  the  improvement. 
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12.  The  following  is  the  eetimated  cost  of  the  channel  described  in  paragraph  11: 

For  removing  128,290  calnc  yards  of  mnd  between  the  10-foot  carve  in 

Sound  and  the  Broadway  Bridge,  at  28  cents $36,923.72 

For  removing  6,478  cubic  yards  of  mud  between  Broadway  and  Main 

Street  bridges,  at  30  cents 1,943.40 

37, 867. 12 
Contingencies,  10  percent 3,786.71 

Total 41,653.83 

Maintenance,  $4,000  per  year. 

13.  If  continuing  contracts  should  be  authorized  for  entire  work,  the  above  esti- 
mates could  be  reduced  10  per  cent. 

Very  respectfully,  your  obedient  servaot, 

J.    R.    Sl-ATTrRY, 

First  Lieut.,  Corps  of  Jingineen. 
Col.  Amos  Sticknby, 

Curps  of  Engineen,  U.  S.  Army. 


CIBCDLAK  LETTKBS  ADDJBB8SED  TO  CERTAIN   BIPARIAN  OWltSBB   ALONQ  THB  LINE  OF  TBB 

PBOPOSED   IMPBOVSHKNT. 

(A.) 

(JkITED  StATSS  ENOlftKBB  OvFICB, 

New  York  City,  Augtut  gt,  190S. 
Sib:  The  qneetion  as  to  the  further  improvement  of  Flushing  Bay  and  the  contin- 
uation of  the  improvement  up  to  Irland  Mills,  and  the  repair  or  removal  of  the 
breakwater,  is  about  to  be  taken  up  in  this  office.  Will  you  please  favor  me  with 
your  opinion  as  to  what  further  improvement,  if  any,  is  needed,  what  depth  and 
width  of  channel  is  needed,  to  what  point  the  improvement  should  be  earned,  and 
what  amount  of  commerce  would  be  benefited  thereby. 
An  early  reply  is  requested. 

Very  respectfully,  J.  B.  Slattkby, 

^a  Lieut.,  Corps  of  Engineen. 


(B.) 

United  States  Enoineeb  Ofpick, 

New  York  City,  May  6,  1904- 
Sir:  A  project  is  under  consideration  by  this  office  for  the  extension  of  the  dike  in 
Flushing  Bay  southeastward  to  join  the  snore. 

The  object  of  this  is  to  confine  the  tidal  flow  into  and  out  of  Flushing  Creek  to  the 
navigable  channel  through  the  bay  to  assist  in  maintuning  the  depth,  which  under 
present  conditions  constantly  deteriorates. 

Please  inform  me  if  you  know  of  any  valid  objection  to  such  extension  of  the  dike 
which  ought  to  weigh  against  the  maintenance  of  the  channel. 
Very  respectnilly, 

Amos  Stioknsv, 
Colonel,  Corps  of  Engineen. 
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E  i8. 

MODIFICATION  OF  HARBOR  LINES  AT  GRBENPORT   HARBOR,   NEW 

YORK.       . 

New  York,  February  10, 190^. 
Deab  Sm:  Inclosed  you  will  please  find  a  petition  of  Mr.  Edwin 
D.  Tuthill  and  Mr.  Shepherd  J.  Higbee,  relative  to  the  modification 
of  the  harbor  line  of  Greenport  Harbor.    Please  refer  this  matter  to 
the  proper  officer  and  notify  me  what  disposition  is  made  of  it. 
Very  truly,  yours, 

Herbert  L.  Fordham. 
The  Secretary  OF  War. 

[Second  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  U.  S.  Ajimy, 

Washington,  February  13,  190^. 
Respectfully  referred  to  Col.  Amos  Stickney,  Corps  of  Engineers, 
for  report.  ' 
To  be  returned. 
By  command  of  Brig.  Gen.  Mackenzie : 

H.  F.  HoDOES, 
,  Major,  Corps  of  Engineers. 

[Tbird  Indorsement.] 

U.  S.  Engineer  Office, 
New  York,  June  21,  1904. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  inviting  attention  to  my  report  of  this  date. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 

[Eighth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

Washington,  February  4, 1906. 

Respectfully  returned  to  the  Secretary  of  War. 

This  is  a  request  for  modification  of  the  existing  harbor  lines  at 
Greenport  Harbor,  N.  Y.,  approved  by  the  War  Department  in  1894. 

The  matter  has  been  referred  to  the  local  engineer  officer,  by  whom 
it  has  been  given  thorough  investigation,  including  the  making  of  a 
survey,  holding  a  public  nearing,  etc. 

While  the  desired  changes  are  proposed  by  certain  individuals, 
they  appear  to  be  unobjectionable  to  the  general  navigation  interests 
of  the  locality,  and  are  recommended  by  the  local  officer. 

The  proposed  modifications  are  shown  on  the  accompanying  trac- 
ing," as  are  also  the  lines  as  originally  adopted. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that 
these  modifications  be  approved;  and  also,  for  convenience  in  office 

»Not  printed. 
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use,  that  the  whole  system  of  lines  shown  on  this  tracing  be  approved 
to  supersede  the  haroor-line  chart,  as  approved  January  5,  1894. 
The  chart  has  been  jirepared  for  signature  by  the  Secretary  of  War. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  V.  S.  Army. 

[Ninth  Indorsement.] 

War  Department,  Feiruary  8,  1906. 
Approved  as  recoinmended  by  the  Chief  of  Engineers. 
Chart  approved  and  returned  herewith. 

Robert  Shaw  Oliver, 
Assistant  Secretary  of  War. 


PETITION   OF   MESSRS.   EDWIN    R.    TUTHILL  AND   SHEPHERD  J.    RIOBEE. 

Your  petitioners,  Edwin  D.  Tutliill  and  Sbepberd  J.  nigbee,  doing  bastnefls 
under  the  flrni  name  of  Tuthlll  &  Iligbee.  In  the  village  of  Greeniiort,  county  of 
Suffolk,  iind  State  of  Now  Yortc,  heivby  rcsijet-tfiilly  call  the  attention  of  tlie 
liDnorable  the  Se<Tetnry  of  War  to  the  fact  that  your  petitioners  are  tlje  owners 
of  valuable  upland  adjacent  to  a  portion  of  the  waters  of  Greenport  Harbor, 
and  that  the  present  harlwr  line  of.  said  harlior,  as  establislied  by  the  War 
Department,  affects  the  ssiid  property  of  your  iietitioners  very  injuriously ; 
that  your  petitioners  have  bad  conversations  with  the  various  residents  oC  the 
village  of  Greenport,  and  have  found  a  general  sentiment  in  favor  of  modifying 
the  said  harbor  line,  not  only  in  that  iK>rtlon  above  described,  but  also  in  certain 
other  portions  thereof.  * 

Your  petitioners  therefore  resiiectfully  re<iuest  the  honorable  the'  Secretary 
of  War  to  refer  this  matter  to  the  proi>er  offlcer  to  the  end  that  necessary  pro- 
ceedings may  t)e  had  to  modify  the  snid  harbor  line  so  as  to  make  it  acceptable 
to  the  residents  of  the  vilbige  of  Greenport,  and  to  the  i)erson8  engaged  lu 
commerce  who  use  Greeniiort  Harbor. 

Dated,  Ureeniwrt.  N.  Y.,  February  8,  1004. 

Edwin  D.  Tuthill, 
Shepherd  .T.  IIiobee, 

Petitioner*. 

The  Secretary  o^  War. 


report  of  col.  amos  8t1ckney,  corps  of  engineers. 

United  States  Engineer  Office, 

New  York  City,  June  21, 190i. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
petition  of  Edwin  D.  Tuthill  and  Shepherd  J.  Higbee,  transmitted 
by  letter  of  IIerl)ert  L.  Fordhani,  dated  February  10,  1904,  for  a 
modification  of  the  harbor  lines  at  Greenport  Harbor,  New  York, 
referred  to  me  for  report  by  indorsement  of  your  office,  dated  Feb- 
ruary 13,  1901. 

A  public  hearing  was  held  at  Greenport  by  my  assistant.  First 
Lieut.  E.  I.  Brown,  Corps  of  Engineers,  on  March  28, 1904,  to  give  an 
opportunity  for  those  interested  to  express  their  views  upon  the  sub- 
ject. Lieutenant  Brown's  report,"  dated  April  6, 1904,  is  transmitted 
herewith.  The  changes  in  the  harbor  lines  requested  are  shown  on 
the  blueprint"  transmitted  with  Lieutenant  Brown's  report.  The 
(;hanges  requested  appear  to  me  to  be  objectionable  in  the  following 
particulars: 

«  Not  printed. 
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The  advancement  of  the  bulkhead  line  on  the  east  side  of  the  har- 
bor near  the  breakwater,  as  proposed,  would  permit  the  building  of 
solid  structures  in  a  manner  to  injuriously  affect  the  ebb  and  flow  of 
the  tide  in  the  harbor  and  cause  eddies  and  deposits.  The  proposed 
advancement  of  the  bulkhead  and  pierhead  lines  on  the  west  side  of 
the  harbor  would  contract  more  than  is  necessary  the  entrance  info 
the  inner  basin,  which  is  none  too  wide.  The  object  of  the  advance- 
ment there  is  to  cover  the  boatways,  which  have  been  established  for 
many  years. 

Alter  correspondence  and  interviews  with  parties  interested,  I  have 
to  recommend  such  changes  as  will,  I  believe,  be  acceptable.  These 
chan^  are  shown  on  the  tracing"  transmitted  herewith,  and  the 
description  of  the  lines  as  they  would  be  with  the  proposed  changes 
is  appended. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


DE8CRIFTION    OF   THE    HABBOR    LINES   FOR   OBEENPOBT    HARBOR.    NEW    YORK.    INCLUD- 
ING A  PORTION  OF  THE  APPROVED  LINES  AND  PROPOSED  NEW  LINES. 

[Bearings  are  magnetic  and  are  referred  to  the  center  Une  of  the  Josbuas  Point  break- 
water, which  bears  N.  29°  06'  W.,  and  S.  29»  06'  E.] 


No.  of 
course. 


la 

16 
Ic 


8a 
86 
9a 

10 
11 


lii 


13 


U 


Pierhead  lines. 


Bulkhead  lines. 


Begrlnnlng  at  a  point  in  the  center  Une  of  the  breakwater 
at  high-water  mark  at  its  onter  end,  and  running  thence—  . 

N.  47°  04'  W.  a  distance  of  1,011  feet;  thence— 

I  N.  84°  64'  W.  a  distance  of  248  feet;  thence— 

N.  8T°  21'  W.  a  distance  of  900  feet  to  a  point  on  old  approved 
coarse  No.  1,  at  a  distance  of  1,400  feet  from  the  center 
line  of  the  breakwater;  thence— 

N.  56°  95'  W.  for  the  remaining  500  feet  of  the  course; 
thence—  I 

N.  7*3°  55'  W.  a  distance  of  225  feet  to  the  entrance  to  Ster- 
ling Basin;  thence — 

N.  41°  11'  W.,  crossing  the  sand  spit  on  the  east  side  of  the  ' 
entrance  to  Sterling  Basin,  a  distance  of  IDS  feet;  thence— 

N.  48°  49'  E.  a  distance  of  400  feet;  thence— 

N.  41°  11'  W.  a  distance  of  1,200  feet;  thence  - 

S.  48°  49'  W.  a  distance  of  600  feet;  thence— 

S.  41°  11'  E.,  passing  along  the  west  side  of  the  entrance  to  | 
Sterling  Basin  and  running  a  total  distance  of  1,456  feet;  I 
thence-  ! 

S.  70°  20'  E.  a  distance  of  320  feet;  thence— 

S.  88°  85'  E.  a  distance  of  143  feet;  thence— 

S.  1°  SS*  E.  to  the  southeasterly  comer  of  Fordham's  dock, 
a  distance  of  298  feet;  thence — 

8.  27°  18'  W.  a  distance  of  310  feet;  thence— 

S.  18°  30'  E.onallne  straightaway  from  the  ontercomer  of 
the  jog  in  the  sontherly  side  of  Fordham's  dock,  a  dis- 
tance of  815  feet;  thence— 

3.  85°  55'  W.  and  in  line  with  a  point  on  the  breakwater  at 
a  distance  of  750  feet  from  its  onter  end,  the  same  being 
the  beginning  of  old  course  No.  1,  a  distance  of  865  feet; 
:      thence- 
Still  S.  65°  55'  W.,  passing  the  steamboat  dock  15  feet  away  j 
and  running  to  a  point  near  the  12-foot  carve,  60  feet  oat 
I     from  the  easterly  face  of  the  railroad  dock,  a  distance  of 
1     1,185  feet;  thence- 

I  S.  H'  32'  W,  passing  the  railroad  dock  about  parallel  to  its 
'     outer  face  and  following  approximately  the  12-foot  carve 
for  a  distance  of  1,000  feet. 


Coincident  with  pierhead 

lines. 
In  lieu  of  16  and  Ir:  N.  47° 
04'  W.  a  distance  of  1,083 
feet  to  same  point  on  old 
course  No.  1. 


Coincident  with  pierhead 
>     lines. 


In  lieu  of  11  and  12:  8. 27° 
18'  W.  being  a  continaa- 
tion  of  conrae  10,  1,290 
feet. 


Coincident  with  pierhead 
lines. 


•Not  printed. 
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E   19. 

MODIFICATION  OF  HARBOR  LINES  ON  BAST  RIVBJR,  NEW  YORK,  BE- 
TWEEN    BAST     THIRTY-SECOND     AND     EAST     THIRTY-SEVENTH 
STREETS,  NEW  YORK  CITY. 
# 

The  Lono  Island  Railroad  Company, 

Office  of  the  Chief  Engineer, 
Jamaica^  N.  T.,  November  5, 190 J^, 
Dear  Sir  :  The  Long  Island  Railroad  Company  has  under  contem- 
plation the  improvement  of  its  ferry  facilities  at  East  Thirty-fourth 
street,  borough  of  Manhattan,  city  of  New  York,  at  which  point  about 
17,000,000  people  are  handled  annually. 

With  the  pierhead  line  as  at  present  established,  udopted  in  Octo- 
ber, 1903,  by  the  Secretary  of  War,  it  will  be  practically  impossible 
for  us  to  provide  and  construct  racks  of  sufficient  length  to  protect  our 
ferry  boats;  also,  to  enable  us  to  lengthen  out  our  bridges  from  45 
feet  to  70  feet. 

On  behalf  of  the  Long  Island  Railroad  Company,  therefore,  I 
respectfully  petition  that  the  present  pierhead  line  as  adopted  Octo- 
ber, 1903,  be  modified  from  the  north  line  of  East  Thirty-second 
street  to  the  south  line  of  East  Thirty-seventh  street,  as  shown  on 
tracing  forwarded  herewith. 

On  this  same  plan  I  have  had  indicated  in  red  the  outline  of  our 
proposed  improvements,  the  existing  structures  being  shown  in  black. 
If  any  further  information  is  desired,  will  you  kindly  advise, 
Yours,  respectfully, 

The  Long  Island  Railroad  Company, 
By  J.  R.  Savage,  Chief  Engineer. 

The  Secretary  of  War. 

[Second  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  U.  S.  Amiy, 

^Vashington^  Navemher  8, 1904. 
Respectfully  referred  to  Col.  Chas.  R.  Suter,  Corps  of  Engineers, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 

Frederic  V.  Abbot, 
Acting  Chief  of  Engineers. 

[Third  IndoraemeDt.] 

New  York  Harbor  Line  Board, 

Army  Building, 
New  York  City,  November  18, 190^. 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  York  Harbor  Line  Board  in  this  matter, 
dated  the  17th  instant. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers, 

Senior  Member  PresenU. 
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[Fourth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers,  Ti'.  S.  Army, 

Washington,  November  23,  lOOJ^. 

Respectfully  returned  to  the  Secretary  of  War. 

Request  is  made  on  behalf  of  the  Long  Island  Railroad  Company 
for  a  modification  of  the  existing  pierhead  line  on  the  west  shore  of 
East  River,  between  East  Thirty-second  and  East  Thirty-seventh 
streets,  borough  of  Manhattan,  city  of  New  York,  to  admit  of  certain 
contemplated  improvements  of  the  ferry  facilities  of  said  company. 

The  matter  has  been  referred  to  the  New  York  Harbor  Line  Board, 
from  whose  report  of  the  17th  instant,  herewith,  it  ajipears  that  in 
the  opinion  of  the  Board  the  proposed  change  will  not  injuriously 
affect  the  navigation  interests  of  the  harbor  of  New  York. 

Concurring  m  the  views  of  the  Board,  I  recommend  that  the  request 
be  granted  and  that  the  modified  pierhead  line  described  in  the 
Board's  report  and  delineated  on  the  accompanying  tracing"  be 
approved. 

Should  this  action  meet  with  the  concurrence  of  the  Secretary  of 
War,  I  further  recommend  that  the  Secretary  indicate  his  approval 
on  the  report  and  tracing,  both  of  which  have  been  prepared  for  his 
signature. 

A.  Mackenzie, 

Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 


report  or  the  new  york  harbor  line  board. 

Harbor  Line  Board, 

New  York  City,  November  17,  190^. 

General:  The  New  York  Harbor  Line  Board  has  considered  the 
application  of  the  Long  Island  Railroad  Company  for  modification 
of  the  pierhead  line  on  East  River,  New  York  City,  between  Thirty- 
second  and  Thirty-seventh  streets,  referred  to  it  by  your  indorsement 
of  the  8th  instant,  and  has  the  honor  to  recommend  that  the  applica- 
tion be  granted,  as,  in  the  opinion  of  the  Board,  the  proposed  change 
will  not  injuriously  affect  the  navigation  interests  of  the  harbor. 

Accompanying  this  report  is  a  tracing,"  on  which  the  line  as  modi- 
fied is  indicated  and  which  is  described  as  follows : 

Beginning  at  a  point  In  the  plerliead  line,  approved  by  the  Secretary  of  War 
April  25,  1890,  said  point  l>elug  235  feet  from  the  bulkliead  line,  measured  along 
the  prolongation  of  tlie  sontJierly  side  of  East  Thirty-second  street,  thence 
northerly  in  a  straight  line  to  a  point  in  the  prolongation  of  the  northerly  side 
of  East  Thirty-second  street,  632.4G  feet  from  the  easterly  side  of  First  avenue ; 
thence  northerly  in  a  straight  line  to  a  point  in  the  pierhead  line  approved  by 
the  Secretary  of  War  October  21,  1903,  said  point  being  in  the  prolongation  of 
the  southerly  side  of  East  Thirty-seventh  street,  579.54  feet  from  the  easterly 

o  Not  printed. 
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de  of  First  avenue;  thence  n 
jproved  by  the  Secretary  of  V 

Respectfully  submitted. 


Bide  of  First  avenue;  thence  northerly  with  the  pierhead  line,  as  modified  and 
approved  by  the  Secretary  of  War  October  21,  1903. 


Chas.  R.  Scter, 
Colonel,  Corps  of  Engineers. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 

W.  L.  Mahshall,, 
Lieut.  Col.,  Corps  of  Engineers. 


Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


[First  iodonement.] 


War  Department, 
November  23, 190 J^. 
Approved. 

Robert  Shaw  Oliver, 
Acting  Secretary  of  War. 
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IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK, 
AND  BUTTERMILK  CHANNELS,  NEW  YORK;  ENLARGEMENT  OF 
GOVERNORS  ISLAND,  NEW  YORK. 


REPORT  OF  LIEVT.  COL.  W.  L.  MARSHALL,  CORPS  OF  BJfaiNBBRS, 
OFFICER  IN  CBAROE,  FOR  THE  FISCAL  YEAR  ENDINO  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEUKNTB. 


1.  New  York  Harbor,  New  York.       * 

2.  Bay  Ridge  and  Red  Hook  ehaimels, 

New  York  Harbor. 

3.  Buttermilk  Channel,  New  York. 

4.  Enlargement  of  Governors   Island, 

New  York  Harbor. 


Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


HABBOB  UNES. 

Q.  Ellis  Island,  New  York  Harbor,  New  York. 


Unh-ed  States  Engineer  Office, 

New  York  City,  July  20, 1906. 
General  :  I  have  the  honor  to  submit  herewith  annual  report  upon 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  3C,  1905. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


F  I. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

The  title  "  Improvement  of  New  York  Harbor  "  has  been  applied 
to  the  improvement  of  the  channels  of  the  main  entrance  from  the  sea. 

A  general  description  of  the  harbor,  of  the  different  channels  of 
the  main  entrance,  and  of  the  projects  for  improvement  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  1285- 
Eua  1905  u 64  1009 
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1287.    A  map  of  the  harbor  is  printed  in  the  Annual  Report  for  1903, 
page  914. 

OPERATIONS   DURING   THE    FISCAL    YEAR    ENDING    JUNE    30,    1905. 

Maintenance. — At  the  beginning  of  the  year  the  United  States  dredg- 
ing steamer  Gedmy  was  at  work  at  the  west  end  of  Gedhey  channel 
removing  small  shoals  which  had  formed  at  either  side  of  the  channel. 
August  8  she  was  temporarily  transferred  to  Bayside  channel  to 
deepen  certain  small  shoals  on  the  north  side  of  the  channel  near 
buoy  B  2.  September  17  she  returned  to  Gedney  channel  to  remove 
shoals  along  the  edge  of  channel  between  buoys  3  and  5.  October  18 
she  was  moved  to  Main  Ship  channel  to  excavate  the  mud  bank 
washed  into  the  west  edge  of  the  channel  between  buoys  3  and  5, 
where  she  worked  until  January  21,  when  she  was  laid  up  on  account 
of  the  severity  of  the  weather.  Repairs  were  made  and  work  was 
resumed  April  13,  and  up  to  June  30,  1905,  the  dredge  was  at  work 
m  the  north  half  of  Bayside  channel  from  buoy  2  to  about  2,000  feet 
west  of  the  Swash  channel  range.  Ip  this  vicinity  the  shoals,  so  far 
as  determined  by  surveys,  are  very  small  and  slight,  but  more  vessels 
n'j>ort  touching  bottom  here  than  in  any  other  part  of  the  channel. 
It  is  probable  that,  with  a  straight  course  of  nearly  4  miles,  much  of 
which  is  40  feet  deep  or  more,  they  run  at  higher  speed  and  conse- 
ijuently  settle  down  to  greater  draft. 

The  total  amount  dredged  by  the  Gedney  during  the  fiscal  year  was : 

Cubic  yards. 

Prom  the  west  side  of  Gedney  channel 07,010 

From  the  north  side  of  Bayside  channel,  near  buoy  B  2 61,474 

From  the  south  side  of  Gedney  channel,  between  buoys  G  3-G  5 39,093 

From  the  west  side  of  Main  Ship  channel,  between  buoys  C  3-C  5 39,203 

From  the  north  half  of  Bayside  channel,  west  of  buoy  2 107, 42» 

Total  — 315, 418 

The  working  time  and  lost  time  during  the  year  were  as  follows : 

Days. 

Actual  working,  parts  of  192  days,  equivalent  to 147 

Work  prevented  by  weather  (fog,  storm,  etc.) 5.3i 

Laid  up  on  account  of  severity  of  winter 21 

Occupied  in  general  repairs  during  winter  and  early  spring 47 

Occupied  In  minor  repairs 14 

Lost,  other  causes,  accident,  coaling,  etc 23} 

Sundays  and  holidays 59 

Total  305 

Ambrose  channel. — ^Under  contract:  The  contractor's  two  suction 
dredges,  Thomas  and  Mills,  were  at  work  during  the  entire  year  until 
June  27,  and  excepting  about  one  month  in  the  winter  occupied  in 
installing  new  pumps,  their  work  has  been  upon  the  bar  at  the  outer 
end  of  the  channel  and  has  been  almost  wholly  limited  to  the  south 
half  of  the  channel  in  a  section  extending  from  6,000  to  11,000  feet 
northwestward  from  the  original  40-foot  curve. 

The  amount  of  material  dredged  during  the  fiscal  year  is  2,914,440 
cubic  yards,  making  a  total  amount  since  the  beginning  of  work  of 
14,868,671  cubic  yards.    The  contractor's  dredges  make  very  cou- 
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siderable  overdeptlis,  the  latest  examination  (made  in  Ma}',  1905) 
showing  several  noles  more  than  50  feet  deep.  Under  the  terms  of 
the  contract  material  taken  from  below  40  feet  depth  is  not  to  be  paid 
for,  and  a  preliminary  computation,  based  on  the  plat  of  the  recent 
examination,  shows  that  the  total  amount  of  such  overdepth  dredging 
in  May  was,  approximately,  1,950,000  cubic  yards  scow  measurement. 

The  channel  of  40  feet  depth  has  been  made  1,750. feet  wide  or  more 
for  the  first  4,000  feet  from  the  outer  end ;  thence  for  2,000  feet  far- 
ther it  has  been  made  1,350  feet  or  more  in  width,  the  width  gradually 
decreasing  to  750  feet  at  8,000  feet  from  the  outer  end.  There  is  yet 
no  continuous  depth  of  40  feet  more  than  8,400  feet  up  the  channel. 
The  deep  water  has  been  carried  through  the  crest  of  the  bar,  which 
was  at  4,000  to  5,000  feet  inside  the  original  40-foot  curve  and  was 
15  to  16  feet  deep,  and  the  depths  in  advance  of  the  cut  are  generally 
22  feet  or  more. 

The  contract  for  this  improvement  was  entered  into  with  Mr. 
Andrew  Onderdonk,  who  associated  with  himself  other  men  and 
formed  the  Metropolitan  Dredging  Company  for  the  purpose  of 
building  a  plant  and  operating  it  under  the  contract.  It  is  under- 
stood that  Mr.  Onderdonk  had  a  minor  interest  in  the  company. 
Various  rumors  have  been  current  of  lack  of  harmony  in  the  manage- 
ment of  the  company,  and  immediately  upon  his  death,  June  21,  uie 
President  of  the  company  informed  me  that  he  would  withdraw  the 
dredges  from  the  work.  He  did  this  June  27,  since  which  date 
the  plant  has  been  idle  and  the  crew  discharged.  Representatives  of 
the  contractor's  estate  say  that  they  expect  shortly  to  be  able  to 
arrange  for  continuing  work  under  the  contract. 

United  States  dredges:  In  order  to  open  the  improved  channel  to 
navigation  at  an  earlier  date  than  would  be  possible  with  the  con- 
tractor's dredges  only,  it  was  decided,  in  1903,  that  the  United  States 
should  build  and  operate  two  suction  dredges.  These  dredges,  the 
Manhattan  and  Atlantic,  were  built  under  direction  of  Maj.  J..  C. 
Sanford,  Corps  of  Engineers,  by  the  Maryland  Steel  Company,  at 
Sparrows  Point,  Md.  The  Manhattan  was  sent  to  New  York  Harbor 
October  31,  1904,  and  was  operated  under  Major  Sanford's  direction 
until  February  7,  1905,  when  she  was  turned  over  to  me.  The 
Atlantic  reached  this  harbor  April  1,  1905,  and  was  transferred  to 
me  June  9, 1905. 

These  dredges  have  operated  on  the  north  side  of  the  channel, 
mainly  in  a  section  from  9,000  to  16,000  feet  from  the  outer  end  of 
the  channel.  Up  to  the  close  of  the  fiscal  year  they  removed  499,375 
cubic  yards  of  sand,  mud,  and  stones. 

Considerable  delays  have  been  met  with  in  adjusting  parts  of  the 
dredges  to  the  particular  work  they  have  to  perform ;  principallv  as 
to  length  and  character  of  steel  suction  pipes,  character  of  rubber 
suctions,  opening  in  drag,  alteration  and  repair  of  pumps,  etc.  As  a 
result  the  dredges  are  only  now  getting  in  condition  to  show  what 
they  are  capable  of. 

The  plan  under  which  the  improvement  is  being  carried  on  is  to 
open  first,  and  as  soon  as  possible,  a  channel  1,000  feet  wide  and 
at  least  35  feet  deep,  so  that  ships  which  can  use  the  present  channel 
via  Sandy  Hook  only  by  waiting  for  high  water  or  with  danger  of 
grounding  may  have  a  limited  channel  of  greater  depth  than  now. 
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With  this  in  view,  work  has  been  done  mainly  in  the  south  half  of 
the  channel  across  the  outer  bar  and  on  the  north  half  inside  the  bar, 
with  a  cross-over  cut  making  an  easy  bend,  because  such  a  channel  can 
be  made  more  quickly  than  a  continuous  cut  through  one  side  only. 
And  for  the  same  reason  the  immediate  removal  of  shoals  which  have 
over  35  feet  depth  is  not  insisted  upon. 

The  total  amounts  dredged  from  Ambrose  channel  up  to  June  30, 
1905,  are  as  follows: 

Cubic  yards. 

By  the  contractor's  dredges,  Thomas  and  Mills ^^ 14,858,571 

By  the  United  States  dredges  Manhattan  and  Atlantic 499, 375 

By  the  United  States  dredge  Oedney,  In  190.3 188,  963 

Total   15,546,909 

The  amount  of  work  so  far  completed  is  estimated  as  about  33  per 
cent  of  the  amount  required  to  complete  the  project. 

The  examination  made  in  May,  1905,  shows  a  probable  slow  filling 
of  the  deep  areas  of  45  feet  or  over  which  were  dredged  two  years  or 
more  ago.  The  very  deep  holes  of  over  59  feet,  made  in  the  spring  of 
1902,  filled  to  from  45  to  48  feet  within  a  few  months  and  have  not 
appeared  on  recent  surveys.  The  deep  areas  dredged  within  a  year 
show  no  noticeable  changes,  and  the  snoal  spots  of  35  feet  depth  or 
over  only  such  slight  change  as  may  be  within  limits  of  accuracy  of 
soundings.  There  is  a  possible  channel  of  24  feet  depth  across  the 
bar  now,  and  a  channel  of  22  feet  depth  entirely  across  with  800  feet 
minimum  width. 

The  river  and  harbor  act  of  1905  contained  a  provision  that — 

the  Secretary  of  War  may  cause  to  be  removed  the  rock  or  obstraction  in  North 
River,  New  York  Harbor,  near  pier  numbered  one,  to  a  depth  of  forty  feet  at 
mean  low  tide;  and  for  such  removal  he  is  authorized  to  divert  a  sum  not 
exceeding  twenty  thousand  dollars  from  the  amounts  heretofore  appropriated 
or  authorized  for  the  improvement  of  Ambrose  channel  in  said  harlior,  in  addi- 
tion to  the  amounts  heretofore  diverted  or  appropriated  for  such  removal. 

This,  with  the  balance  remaining  from  the  provision  of  the  joint 
resolution  of  July  1,  1902,  made  a  total  of  $6,450.25  available  for 
this  work.  After  duly  inviting  and  receiving  proposals,  a  contract 
for  removal  of  the  rock  to  40  feet  depth  was  entered  into  with  Mr. 
J.  D.  Miller,  under  date  of  June  5,  1905.  The  contractor  is  making 
preparations  to  begin  the  work  at  once. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

The  improved  channels  to  the  sea  by  way  of  Sandy  Hook  have  a 
full  depth  of  30  feet  at  mean  low  water,  with  width  of  1,000  feet  or 
more,  except  at  places  where  shoaling  has  occurred  along  the  channel 
banks,  reducing  the  width  to  between  800  and  1,000  feet,  the  shoals 
being  from  26  to  30  feet  deep  and  generally  of  soft  mud.  These 
shoals  are  removed  from  time  to  time  by  the  United  States  dredge 
Gedney  before  they  become  large  enough  to  affect  navigation 
seriously. 

The  condition  of  Ambrose  channel  is  as  described  above.  This 
channel  has  been  cut  through  the  shoalest  part  of  the  outer  bar,  and 
has  now  a  depth  of  over  21  feet  for  varying  widths. 
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PROPOSED   OPERATIONS. 

It  is  proposed  to  apply  the  funds  available  for  maintenance  to 
removing  shoals  in  the  improved  channels,  restoring  and  maintaining 
the  projected  depth  and  width ;  and  to  applv  the  funds  for  Ambrose 
channel  to  extending  the  channel,  with  wiatn  of  about  1,000  feet  and 
depth  of  at  least  35  feet,  until  a  navigable  channel  of  that  depth  and 
width  is  completed,'  and  to  apply  the  funds  provided  for  removal 
of  rock  near  pier  1,  or  pier  A,  to  making  a  clear  depth  of  40  feet  over 
the  obstruction. 

In  the  present  unsettled  condition  as  to  future  operations  under  the 
contract  for  dredging  Ambrose  channel,  it  is  impracticable  to  make 
an  estimate  with  any  accuracy  of  the  funds  required  for  continuing 
the  improvement  up  to  June  30,  1907. 

If  work  is  resumed  under  the  contract,  it  is  anticipated  that  about 
7,000,000  cubic  yards  of  material  may  be  removed  from  Jime  30, 
1905,  to  June  30,  1907,  at  a  cost  of  9  cents  per  cubic  yard ;  the  United 
States  dredges  Manhattan  and  Atlantic  will  work  for  twenty-four 
months  each  at  probable  average  cost,  including  repairs  and  altera- 
tions, of  about  $7,000  each  per  month;  the  United  States  dredge 
Gedney  may  possibly  be  spared  from  other  work  for  an  aggregate 
of  twelve  months. 

For  contract  work $680, 000 

For  United  States  dredges  Manhattan  and  Atlantic 336,000 

For  United  States  dredge  Qedney 35,000 

B'or  contingencies  of  ojieratlon  and  supervision .._  85,000 

Total 1,086,000 

The  available  funds  June  30,  1905,  are  $821,102.61,  exclusive  of 
outstanding  indebtedness;  therefore  the  additional  appropriation 
which  would  be  required  for  the  fiscal  year  ending  June  30,  1907, 
would  be  $264,897.39. 

This  estimate  should  be  subject  to  revision  after  it  can  be  ascer- 
tained whether  the  dredges  heretofore  employed  by  the  contractor 
are  to  resume  work  under  the  contract  or  not.  Should  different  plans 
be  adopted  for  continuing  the  work  a  complete  change  of  the  esti- 
mates may  be  necessary. 

Money  statements. 

OENEBAL  IMPBOVEMENT. 

July  1,  1904,  balance  unexpended |22, 412.  70 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  ___-- 75. 000.  00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 15, 000. 00 

112, 412. 70 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement   31,094.93 

July  1,  1905,  balance  unexpended 81,317.77 

July  1,  1905,  outstanding  liabilities 1, 480. 86 

July  1, 1905,  balance  available- - 79, 836. 81 
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Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 $2&,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

AMBBOSE  CHANNEL. 

July  1,  1904,  balance  unexpended $815,775.48 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  3, 1905..  715, 510. 00 
Amount  received  on  account  of  damage  by  New  York,  New  Haven 

and  Hartford  Railroad  car  float 540.96 


1,531.835.43 
June  30,  1905,  amount  expended  during  fiscal  year : 
For  w^orks  of  improvement — 

By  Colonel   Marshall 1284,300.70 

By  construction  of  dredges  by  Major  Sanford..  400, 407. 04 
Allotted  to  removal  of  obstruction  in  North  Biver.    20, 000. 00 


704,  707. 74 


July  1,  1905,  balance  unexpended : 

Colonel  Marshall  821,102.61 

Major  Sanford 6,025.08 


July  1,  1905,  outstanding  liabilities : 

Colonel  Marshall 148,424.90 

Major  Sanford  999.50 


827,127.09 
149,424.40 


July  1,  1905,  balance  available 677, 703. 29 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2, 678, 767. 38 


Amount  (estimated)  required  for  completion  of  existing  project— .  1, 221, 400. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  Improvement.  In  addition  to  the  balance 
unexpended  July  1,  190o 205,000.00 

Submitted  In  compliance  with  requir^nents  of  sundry  civil  act  of 
June  4,  1897. 

OBSTBUCnON   IN   NOBTH   BIVIX. 

July  1,  1904,  balance  unexpended . $24, 450. 25 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  •% 
1905 20,000.00 


44,450.25 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  43.20 


July  1,  1905,  balance  unexpended 44,407.05 


July  1,  1905,  amount  covered  by  uncompleted  contracts 40,000.00 

CONET  ISLAND  CHANNEL. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 18,000.00 

June  30,  1905,  amount  exitended  during  fiscal  year,  for  works  of 
Improvement 15.20 


July  1,  1905,  balance  unexpended 7,984.80 


July  1,  1905,  amount  cohered  by  uncompleted  contracts 7,200.00 
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Appropriations  for  improving  New  York  Harbor  have  been  made 
as  follows : 


Ai)pUcation. 


Beceived  from  other  sonroee. 
Total 


For  East  (Ambrose)  channel,  dredging. 

Do , 

Do 

Do 

Do 

Do 


Total. 


Date. 


Aug.  11,1888 
^pt.I8, 
Jolr  13,18lie 


1,1880 


For  Oednev  channel,  dredging,  Tia  Bandy  Hook Joly  5,1884 

For  New  York  Harhor Aug.  6,1888 

Do ~ 

Do 

Do 

Do 

Do 

Do 

Do 

Do , 

Do Apr.  a,190* 

Do do 

Do Mar.  3,1906 


Ang.  18,18M 
Jnne  8,1806 

uar.  s,isae 
Jnne  6,1800 
Janel8,190e 


Amount  diverted  for  removal  of  rock  In  North  BUver,  by  joint  reso- 
lution of  July  1,  ISIS,  and  by  river  and  harbor  act  of  Hurch  8, 1906. 


Becelved  from  otlier  sources. 
Aggregate 


Hot.  8,1890 
Mar.  3,1901 
June»,180e 
Uar.  8,1906 
Apr.  28,1901 
Uar.   8,1906 


Amount. 


tan,  COO.  00 

750,000.00 

880,000.00 

160,000.00 

170,000.00 

76,000.00 

60,000.00 

100,000.00 

1,600.00 

60,000.00 

16,000.00 

16,000.00 

76,000.00 


2,051,600.00 
88.0M.62 


e,079,6tt.6Ji 


1,000,000.00 
180,000.00 
160,000.00 
733,000.00 
50,00.00 
715,610.00 


8,778,510.00 
46,000.00 


8,783,510.00 
1,888.86 


8,786,888.96 


CONTRACTS  IN  FOBCE  DUBINO  THE  FISCAL  YEAB  BNDINO  JUNE  30,  1U05. 

With  Andrew  Onderdonfc,  of  New  York,  N.  T.,  for  excavating  In  East 
(Ambrose)  channel.  New  Tork  Harbor,  and  removing  about  42,500,000  cubic 
yards  of  material,  at  a  rate  of  9  cents  per  cubic  yard ;  date  of  contract,  May  12, 
1899 ;  approved  by  the  Chief  of  Engineers  May  24,  1899 ;  supplemental  articles 
of  agreement  dated  July  18,  1901,  July  14,  1902,  Februaiy  24,  1904,  and  May  25, 
1905 ;  approved  by  the  Secretary  of  War  August  5,  1901,  August  8,  1902,  March 
5j  1904,  and  June  14,  1905,  providing  for  beginning  work  July  1,  1901,  Instead  of 
May  24,  1900;  for  making  payments  when  the  rate  of  excavation  Is  4,000,000 
yards  per  year,  Instead  of  9,000,000  yards ;  that  as  a  condition  precedent  to  pay- 
ments no  excavation  Is  required  for  the  period  from  August  1,  1903,  to  Decemljer 
1,  1903;  the  United  States  to  have  the  right  to  further  the  rate  of  progress  at 
any  time  and  with  any  plant  which  can  be  obtained ;  and  as  a  condition  prece- 
dent to  payments,  that  instead  of  a  specific  amount  it  Is  required  that  the 
dredges  shall  be  kept  at  work ;  date  of  expiration  of  contract  Indefinite,  depend- 
ing upon  appropriations  of  Congress. 

With  John  D.  Miller,  of  New  York,  N.  Y.,  for  removal  or  rock  off  Pier  A, 
North  River,  New  York  Harbor ;  date  of  contract,  June  5,  1905 ;  approved  by 
the  Chief  of  Eluglneers  June  17,  1905 ;  time  of  completion  March  1,  1906 ;  con- 
tract price  140,000. 

With  the  W.  H.  Beard  Dredging  Company,  New  York,  N.  Y.,  for  dredging 
Coney  Island  channel ;  date  of  contract,  April  27,  1905 ;  approved  by  the  Chief 
of  Engineers  May  13,  1905;  time  of  completion  September  16,  1905;  approxi- 
mate quantity  20,000  cubic  yards,  at  36  cents  per  cubic  yard. 


COMUEBCIAI,  STATISTICS. 


The  following  statements  concerning  foreign  commerce  of  the  port  of  New 
York  is  compiled  from  the  annual  report  of  the  Chamber  of  Commerce  of  New 
York  for  the  year  1904-5.  It  comprises  only  Imports  from  and  exports  to 
foreign  countries  for  the  year  ending  June  30,  1904,  and  does  not  include 
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domestic,  coastwise,  and  local  traffic.  Vessels  trading  with  domestic  ports  are 
not  required  to  take  out  clearance  papers,  and  no  statistics  of  their  carrying 
trade  are  accessible. 

The  leading  articles  of  Import  Into  the  United  States  at  the  port  of  New  York 
for  the  year  ending  June  30,  1904,  were  sugar,  tea,  coftee,  cloths  and  dress 
goods,  leather  and  leather  goods,  tin,  rubber,  and  tobacco,  which,  with  other 
miscellaneous  imports,  aggregated  about  4,216,000  tons,  valued  at  $600,171,033. 
The  value  of  such  imports  for  all  other  ports  of  the  United  States,  taken 
together,  was  $380,916,338. 

The  leading  articles  of  export  were  cotton,  breadstuffs  and  other  provisions, 
oils,  tobacco,  metals,  and  manufactures,  which,  with  miscellaneous  Items,  aggre- 
gated about  5,476,000  tons,  valued  at  $602,103,775.  The  value  of  such  exports 
for  all  other  ports  of  the  United  States  together  for  the  same  year  was 
$950,258,093. 

gtatemetit  of  the  number  ana  gross  tonrtage  of  aU  vessels  helonging  to  the  port 
of  New  York,  June  30,  190S. 


Tonnage. 


Sailing  vessels 
Steam  vessels . 
Canal  boats  ... 
Barges 

Total .... 


HH.oei 
se,m 


\.tto,tn 


From  the  records  of  the  New  York  and  New  Jersey  pilot  commissioners  the 
following  data  concerning  deep-draft  vessels  crossing  Sandy  Hook  bar  have 
been  compiled  for  the  calendar  year  1904 : 


Outward. 

Inward. 

Draft. 

Number 
of  ves- 
sels. 

Nnmber 
of  tripe. 

Number 
of  ves- 
sels. 

Number 
oftrlpa. 

2 
6 
17 
41 
4T 
79 

2 
18 

148 

ISB 

S8  feet  and  under  80  feet 

1 

iS 

t 

» 

87  feet  and  under  28  feet. 

H 

Total 

611 

38 

The  total  number  of  vessels  of  27  feet  draft  or  over  is  114.  ^ 

The  maximum  draft  of  ships  leaving  the  harbor  in  1904  was  32  feet  6  inclies ; 

the  maximum  draft  of  ships  entering  was  29  feet  6  Inches.     Ships  are  of  greater 

draft  when  outward  bound  than  when  coming  In,  having  a  full  supply  of  coal 

and  generally  carrying  heavier  freights. 

Before  the  improvement  of  Gedney  channel  vessels  drawing  27  feet  or  over 

could  cross  the  bar  at  extreme  high  tide  only. 


F  a. 

IMPROVEMENT  OF  BAT  RIDGE  AND  BED  HOOK  CHANNELS,  NEW 

YORK  HARBOR. 

.  These  channels  on  the  east  side  of  New  York  Harbor  are  designed, 
under  the  existing  project  for  making  them  40  feet  deep  at  mean  low 
water  and  1,200  feet  wide,  to  afford  a  deep-water  approach  to  the 
wharves  along  the  South  Brooklyn  shore. 
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OPEHATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1905. 

Under  the  continuing  contract  for  making  the  channels  1,200  feet 
wide  and  40  feet  deep,  dredging  was  in  progress  during  the  year, 
except  in  January  and  February  and  parts  of  December  and  March. 
The  total  amount  dredged  during  the  year  was  2,038,227  cubic  yards, 
of  which  1,370,567  cubic  yards  were  dredged  from  Red  Hook  channel, 
and  667,660  cubic  yards  from  Bay  Ridge  channel. 

Red  Hook  channel,  under  a  previous  contract  made  400  feet  wide 
and  26  feet  deep,  was  made  700  feet  wide  up  to  within  1,000  feet  of 
its  junction  with  Buttermilk  channel,  the  added  width  being  made 
from  30  to  40  feet  deep,  and  shoals  at  the  lower  end  of  the  old  chan- 
nel were  taken  out. 

Bay  Ridge  channel  was  widened  to  800  feet  width,  with  full  depth 
of  30  feet  and  over,  and  with  a  channel  depth  of  35  feet  in  tha  clear, 
except  at  the  lower  end,  now  being  dredged,  where  the  natural  depth 
is  from  32  to  40  feet. 

The  total  amount  dredged  under  the  contract  is  8,917,643  cubic 
yards.  Of  this  amount  it  was  estimated  in  October,  1904,  that 
624,920  cubic  yards  were  dredged  from  below  40  feet  depth,  and 
therefore  not  to  be  paid  for.  Since  October  very  little  overdepth 
dredging  has  been  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Bay  Ridge  channel  has  now  a  depth  of  30  feet  or  more,  with  width 
of  800  to  1,100  feet,  with  a  channel  from  35.to  40  feet  deep  and  about 
600  feet  wide,  except  over  the  bar  at  the  lower  end  of  the  channel, 
where  the  natural  depth  is  about  33  feet,  and  the  channel  of  over  36 
feet  depth  is  but  about  100  feet  wide. 

Red  Hook  channel  had  an  available  depth  of  26  feet  for  400  feet 
wide  made  under  a  previous  contract.  Below  Erie  Basin  this  chan- 
nel has  been  widened  about  200  feet  and  partly  deepened  to  over  30 
feet,  but  the  available  depth  for  navigation  is  yet  very  little  over  26 
feet. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  continue  widening  and  deepening  Bay  Ridge  and 
Red  Hook  channels  under  the  continuing  contract  tor  completion  of 
theproject. 

The  estimated  amount  which  will  be  required  to  meet  obligations 
under  the  contract  for  the  fiscal  year  ending  June  30, 1907,  is  $250,000. 
It  is  estimated  that  the  total  amount  excavated  up  to  that  date  may 
be  about  15,000,000  cubic  yards,  which  at  the  contract  price  would 
cost  $1,500,000.  Appropriations  already  made  for  this  pro|Bct 
amount  to  $1,249,000,  and  the  difference  is  believed  to  be  sufficient 
to  pay  all  obligations  which  will  become  due  by  June  30,  1907. 

These  channels  are  in  the  collection  district  of  New  York,  of  which 
New  York  City  is  the  port  of  entry.  The  nearest  light-house  is  the 
Statue  of  Liber^  Enlightening  the  World,  on  Bedloe  Island,  about 
1^  miles  west.  The  nearest  work  of  defense  is  Fort  Columbus,  Grov- 
emors  Island,  New  York  Harbor. 
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Money  statement. 

July  1.  i904.  balance  unexpended $435,091.60 

Amount  appropriated  by  sundry  civil  act  approved  March  .3, 1905__      200, 000. 00 


635,091.60 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 207, 187.  79 


July  1,  1006,  balance  unexpended 427,903.81 

July  1,  1905,  outstanding  liabilities 94,450.40 


July  1, 1905,  balance  available 333, 453. 41 


July  1,  1905,  amount  covered  by  uncompleted  contracts 1, 370, 628. 70 


Amount  (estimated)  required  for  completion  of  existing  project 1, 251, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1007,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 250,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

Appropriations  for  improving  Bay  Bidge  and  Red  Hook  channels, 
New  Vooc  Harbor,  have  oeen  made  as  follows: 

For  previous  projects. 


Application. 


Date. 


Amount. 


DredgJng. 
Do.... 
Do.... 
Do.... 

Do 

Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 


Mar.  4,1881 
An«.  2,1882 
July  6,1881 
Aug.  5,1888 
Aug.  U,  1888 
8e^  19, 1880 
Jaly  18,1802 
Aqk.  18,18M 
June  8,1896 
June  4,1897 
Jnly    1,1808 


•0,000 
20,000 
5,000 
7,S00 
80,000 
180,000 
108,000 
180,000 

|>680,000 


Total. 


» 1,171, 100 


•  These  tbree  appropriations,  aegregating  $680,000,  were  applied  under  continuing  con- 
tract to  dredging  Bay  Ridge.  Red  Hook,  and  Buttermilk  channels.  It  Is  estimated  that 
about  8530,000  were  applied  to  Bay  Uldge  and  Red  Hook  channels. 

>  This  total  Includes  small  sums  applied  to  dredging  in  Oowanus  Canal,  the  amounts  of 
which  are  not  definitely  known. 

For  present  project  of  1899, 


Application. 

Data. 

Dredffinff ... 

Uar.  8,1990 
Jnne  6,1000 
Har.   8,1001 
Jnne  28,1002 
Mar.    8,1006 
Apr.  28,10M 
Mar.   8,1006 

tlOO,000 

Do                                            -     -  -    

^;ooo 

Do 

140,000 

^o                            

100,000 

lK       :::;::::::;:::::::::::::::;:::::::::;::::::.:::;;::::::":::::: 

272,000 

Do                           

175,000 

Do 

200,000 

Total. 


1,249,000 


CONTRACT  IN   FOKCE. 


For  excavating  Bay  Ridge  and  Red  Hook  cbannela  1,200  feet  wide  and  40 
feet  deep  at  mean  low  water,  removing  22,000,000  cubic  yards,  more  or  less,  at 
10  cents  per  cubic  yard,  measured  In  scows. 
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Name  of  contractors :  Hngbes  Bros.  &  Bangs,  of  Syracuse,  N.  Y. 

Date  of  contract:  July  31,  1899;  supplemental  contract,  dated  May  7,  1902, 
provides  for  beginning  work  November  1,  1901,  instead  of  May  14,  1900;  also, 
supplemental  contract,  dated  July  28,  1903,  requiring  rate  of  200,000  yards  per 
montb  from  April  1  to  December  31,  1903;  also  supplemental  contract,  dated 
March  3,  1904,  requiring  the  full  employment  of  the  plant,  instead  of  a  stated 
amount  of  excavation,  as  a  condition  of  payment  All  the  supplemental  con- 
tracts provide  for  charging  costs  of  administration  against  the  contractor  for 
any  excess  of  time  over  that  contemplated  in  the  original  agreement 


OOMUKBCIAL  BTATIBTICS   FOB  THE  CALENOAB  TBAB   1904. 


Approzd- 

mato 
amonnt. 


Betimated 
value. 


Bay  Bldoe  ohaimel,  Ninety^eoond  to  Twenty-eighth  streets; 

Beoeipts 

Shipments 

Total 


Tom. 
998,480 
IS06,£M 


ttf, 487,146 
26,4W,5ei 


1,601, 061 


71,907,708 


Red  Hook  channel  has  no  commercial  docks  except  those  In  Erie  Basin,  and  it 
bas  been  impracticable  to  get  data  as  to  amounts  of  freight.  The  number  of 
vessels  entering  and  leaving  for  the  purpose  of  discharging  or  carrying  cargoes 
Is  reported  as  318.  , 

The  above  includes  only  freight  received  and  shipped  at  docks.  In  addition 
about  3,000,000  tons  of  freight  pass  through  these  channels  to  and  from  Qowanus 
Creek  'and  Canal.  Other  freights  pass  through  to  various  destinations,  the 
amount  of  which  there  is  no  means  of  estimating. 

It  is  impracticable  to  secure  accurate  data  of  the  amounts  of  freight  handled 
in  the  various  parts  of  New  York  Harbor,  records  being  not  generally  kept  The 
statement  as  to  Bay  Ridge  channel  was  compiled  with  care  and  Is  believed  to  be 
more  accurate  tban  that  of  previous  years,  which  gave  larger  figures. 


F3. 
IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR. 

The  improvement  of  this  channel  was  begun  in  1880.  In  1896  it 
was  consolidated  with  the  improvement  of  Bay  Ridge  and  Red  Hook 
channels  under  a  project  for  making  them  36  feet  deep,  completed  in 
1899.    Since  then  it  has  been  considered  separately. 

OFBRATIONS  DUKING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

At  the  beginning  of  the  year  a  contract  for  dredging  was  in  prog- 
ress, under  a  project  which  provided  for  making  this  channel  30  feet 
deep  at  mean  low  water  along  its  eastern  side  for  a  width  as  great 
as  tne  appropriation  of  $90,000,  made  in  1902,  would  permit. 

Dredgmg  was  continued  until  April  4, 1905,  when  the  contract  and 
the  project  were  completed.  During  the  fiscal  year  192,412  cubic 
yards  of  material  were  removed,  making  the  total  of  excavation  under 
the  contract  310,000  cubic  yards. 

The  eastern  part  of  the  channel  was  made  30  feet  deep  at  mean  low 
water  for  a  width  of  800  feet,  extending  from  deep  water  just  below 
Wall  street  ferry  to  deep  water  southwest  of  Red  Hook,  a  total  length 
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of  li  miles,  in  which,  however,  there  were  several  area»  where  the 
natural  depth  was  30  feet  or  over.  Below  Hamilton  avenue  ferry  the 
excavated  material  was  very  hard,  mostly  gravel  and  clay;  above 
Hamilton  avenue  it  was  mainly  coarse  sand,  easy  to  excavate ;  on  the 
west  side  of  the  channel,  above  Hamilton  avenue  and  opposite  pier 
No.  20,  a  pocket  of  rather  stiff  black  mud  was  found,  extending  about 
700  feet  north  and  south  in  the  channel. 

PRESkNT  CONDITION  OF  IMPBOVEMBNT. 

Buttermilk  channel  has  been  dredged  30  feet  deep  for  a  width  of 
800  feet  throughout  its  entire  length ;  an  additional  width  of  200  feet 
on  the  west  side  was  made  26  feet  deep  under  a  contract  completed 
in  1899;  the  latter  depth  has  shoaled  at  the  north  end  to  depths  of 
about  24  feet.  The  navigable  depth  of  the  channel  is  30  feet  at  mean 
low  water. 

PROPOSED  OPERATIONS. 

The  project  for  improvement  is  completed  and  no  further  work  is 
contemplated.  Small  amounts  of  dredging  may  be  required  from 
time  to  time  for  maintenance,  but  it  is  too  early  yet  to  estimate  the 
amount  and  cost. 

The  New  York  Tunnel  Company  is  engaged  in  constructing  a 
tunnel  under  the  East  River,  the  eastern  end  of  which  crosses 
Buttermilk  channel,  entering  the  Brooklyn  shore  between  piers  17 
and  18.  This  tunnel  is  laid  out  with  insufficient  natural  roof  cover- 
ing, so  that  the  air,  under  pressure,  has  blown  up  through  the  roof, 
and  under  a  permit  from  the  Secretary  of  War  the  company  proposes 
to  deposit  stiff  clay  at  certain  points  along  the  course  of  the  tunneL 
It  is  proposed  to  require  the  company  to  maintain  a  gas  buoy  or  vessel 
carrying  lights  over  such  deposits  as  reduce  the  navigable  channel 
depths  and  to  restore  the  full  depth  upon  completion  oi  the  tunnel. 

Money  statement. 

July  1,  1904,  balance  unexpended $63,723.99 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement  -■ 62, 500. 00 

July  1,  1905,  balance  unexpended 1.223.99 

Appropriations  for  improving  Buttermilk  channel,  New  York 
Harbor,  have  been  made  as  follows : 

For  previous  proiects. 


Application. 

Date. 

AmonnL 

Dredging . 

Jmieli,U80 
Mar.  4,1m 

Jv^'  6,1884 
Aog.  6^1886 
Aog.  U,188B 
JnJr  U,188e 
Aag.l8,18H 
June  8,1886 
Jane  4,1887 
July    1,1886 

.  wcooo 

Do..~ 

n,(m 

Do :..:::::::.::.::. :::...::::: .  .:..: 

(0,008 

Do ..  .. 

lOioao 

Do ;.. " 

Do 

s6,ao 

100,000 

Do....  ...  : 

100,000 

Do.::; ::;::::     :;■■:;■ ; : 

l!D,00O 

Do 

«l(iO,(W) 

m 

Do...:.:::::::  :::::"• : :: 

^  Do :: 

received  from  other  soorces 

Total 

8ii,m 

phl^l*  °*  '•"■**  appropriations  for  ImproTlng  Bay  Ridge,   Red  Hook,  and   Buttermilk 
Bime^Jii.'^^^^'^M''^  8^,000,  of  which  It  is  estimated  atont  f  160,000  waa  applied  to 


B"ttemV^ir^gSei; 


Digitized  by 


Google 


APPEKOIX  F — ^BEPOBT  OF  LIEUT.  COL.  MABSHATiT..  1021 

For  profect  of  1902. 


Application.  '        Date. 


Amount. 


Dredgliig j  jTyielS,19(lB 


190,000 


COMMEBCIAL  STATISTICS. 

Statistics  for  the  calendar  year  1904  have  not  been  collected  in  detail. 

In  1899  tbe  amount  of  freights  received  and  shipped  was  16,587,000  tons, 
valued  at  $668,384,823.  It  was  carried  In  45,840  vessels,  of  various  drafts  up 
TO  29  feet  and  tonnage  up  to  6,800  tons.  Details  are  printed  In  the  Annual 
lieport  of  the  Chief  of  Engineers  for  1900,  page  1468. 

Tbe  present  commerce  of  Buttermilk  channel  is  abont  the  same  In  amount  as 
tbe  commerce  of  1899. 


F4- 
ENLARGEMENT  OF  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

This  project  was  adopted  under  authority  of  the  sundry  civil  act 
of  Mami  3,  1901,  and  consists  in  enlarging'the  island  by  reclaiming 
land  under  water  on  the  shoal  southwest  of  the  island,  inclosing  the 
enlargement  by  a  sea  wall,  building  a  dock  on  the  north  shore  of  the 
island,  and  deepening  the  approach  to  the  dock,  and  constructing 
buildings  for  military  uses. 

The  parts  of  this  work  assigned  to  the  Engineer  Department  were 
the  enlargement  proper,  with  sea  wall,  estimated  to  cost  $885,000,  the 
new  dock  and  refitting  an  old  dock,  estimated  at  $115,000,  and  dredg- 
ingto  the  dock,  estimated  at  $100,000 ;  total  estimated  cost,  $1,100,000. 

T'he  original  plan  for  reclaiming  82  acres  of  land  under  water  was 
extended  to  101  acres  by  approval  of  the  Secretary  of  War.  No 
increase  in  the  estimated  cost  appears  necessary  as  yet. 

OPERATIONS  DtJRINO  THE  FISCAL  YEAH  ENDING  JUNE  30,   1905. 

1.  Riprap  bulkhead. — This  is  a  substructure,  built  to  about  2  feet 
above  low-water  level,  with  top  width  of  12  to  15  feet,  designed  to 
support  a  magonry  wall  inclosing  the  extension  of  the  island.  At 
the  Deginning  of  the  year  6,166  linear  feet  of  this  bulkhead  had  been 
built,  and  a  contract  was  in  force  for  its  extension.  During  the  year 
45,9^  tons  of  riprap  were  placed  in  the  bulkhead,  building  629  linear 
feet  of  that  work.  A  gap  about  352  feet  wide  was  left  at  the  south 
end  of  the  inclosure  to  admit  scows  bringing  material  for  the  em- 
bankment, and  the  floor  of  this  gap  was  covered  with  about  4  feet  of 
stone  (up  to  16  feet  depth,  mean  low  tide)  to  prevent  its  scouring  out 
by  the  currents.    The  contract  was  completed  November  5,  1904. 

The  total  length  of  completed  bulkhead  is  6,795  feet.  The  total 
length,  including  the  gap  left  open,  is  about  7,147  feet. 

A  small  schooner  has  been  hired  and  anchored  near  the  lower  end 
of  the  North  River  bulkhead,  which  carries  warning  lights  by  night 
and  upon  which  a  fog  bell  is  rung  in  thick  weather. 

2.  Embankment  behind  bulkhead. — During  the  vear  work  has  been 
continued  under  contract,  and  105,792  cubic  yarcTs  of  material  have 
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been  brought  into  the  inclosure,  of  which  105,394  yards  were  of  sand 
or  other  hard  filling  (class  1)  and  398  yards  were  of  similar  materials 
containing  not  to  exceed  50  per  cent  of  mud.  The  contractors  have 
had  a  dipper  dredge  and  a  pump  at  work  most  of  the  year,  endeavor- 
ing to  build  up  the  embanlunent,  but  progress  has  been  slow  and  far 
from  satisfactory.  The  dredge  has  not  lift  enough  to  place  material 
above  high-water  level,  and  the  pump  throws  such  a  large  proportion 
of  water  that  she  washes  down  much  of  her  own  bank.  In  August 
further  deliveries  of  the  softer  material  of  class  2  were  refused,  and 
the  area  for  work  was  limited  to  800  feet  distance  from  the  old  sea 
wall.  Since  the  masonry  sea  wall  on  the  east  side  of  the  extension  has 
been  finished,  the  pump  has  been  depositing  sand  over  against  tjiis 
wall,  and  the  progress  is  slightly  improved.  The  amount  of  material 
now  in  the  emoankment  above  low  water  is  estimated  at  185,082  cubic 
yards,  an  increase  over  the  amount  at  the  beginning  of  the  fiscal  year 
of  85,312  cubic  yards,  which  does  not  include  the  n^^terial  that  has 
subsequently  washed  back  below  water.  During  part  of  January 
and  all  of  February  work  was  suspended  on  account  of  ice,  and  in 
February  the  inclosure  froze  over  solidly. 

3.  Masonry  sea  wall. — At  the  beginning  of  the  year  a  contract  was 
in  force  for  building  about  4,500  linear  feet  of  masonry  sea  wall  upon 
the  bulkhead,  the  wall  to  consist  of  a  bed  of  rubble  masonry  or  con- 
crete 7  feet  wide  extending  from  0.2  foot  to  1.7  feet  above  mean  low 
water,  with  a  granite  wall  of  uncoursed  ashlar,  5  feet  wide  at  bottom 
and  3  feet  wide  at  the  top,  which  was  to  be  10.4  feet  above  mean  low 
water.  Work  was  begun  on  the  Buttermilk  channel  side  of  the  in- 
closure in  August,  and  at  the  close  of  the  fiscal  year  that  side  had  been 
completed  as  far  as  contemplated  under  the  contract  and  the  North 
River  side  had  been  begun.  The  Buttermilk  channel  wall  began  at  a 
point  7.7  feet  back  from  the  angle  of  the  old  sea  wall  (it  being  neces- 
sary to  relay  so  much  of  the  old  wall),  and  extended  a  total  length  of 
2,188  feet  at  the  coping,  the  foundation  being  27  feet  farther.  Work 
has  been  begun  on  the  North  River  side  at  the  Castle  Williams  wall, 
and  243  linear  feet  of  sea  wall  have  been  built,  excepting  the  coping. 
The  total  length  of  wall  built  under  the  contract  is  2,195  feet  at  the 
coping  course  and  2,681  feet  at  the  foundation,  the  equivalent  com- 
pleted length  as  estimated  for  purpose  of  payment  being  2,565  feet 
Careful  levelings  show  no  evidence  of  any  settlement  in  the  wall  as 
far  as  built,  although  for  more  than  half  its  length  the  riprap  was 
placed  on  a  rather  soft  bottom. 

The  existing  contract  provides  for  building  about  4,500  linear  feet 
of  sea  wall,  which  was  practically  the  length  of  completed  ripraj) 
bulkhead  when  the  contract  was  entered  into.  After  the  bulkhead 
was  extended,  proposals  were  invited  for  an  extension  of  the  masonry 
wall  about  2,050  reet. 

PRB8BNT  CONDITION   OF  WORK. 

Following  is  the  condition  of  the  several  items  included  in  the 
project  and  assigned  to  the  Engineer  Department : 

1.  Building  new  dock  and  refitting  old  dock  ;  completed,  August,  1902. 

2.  Dredging  nt  new  dock;  completed,  July,  1902.  During  the  dredging  a 
nnnll  ledge  rock  was  uncovered  which  wa«  removed  in  July,  1903.- 

3.  Riprap  bulkhead  around  enlargement  of  the  Island ;  to  be  about  7.147  feet 
long;  6.795  feet  completed,  a  gap  about  362  feet  wide  being  left  for  bringing 
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material  for  the  embaukineut ;  the  bulkhead  may  be  reckoned  as  about  93  per 
cent  completed. 

4.  Masonry  sea  wall  on  bulkhead. — Projected  length  about  7,180  feet.  Includ- 
ing parts  of  old  wall  removed  and  gap  to  be  left  open  for  embankment;  com- 
pleted, 2,565  feet,  or  about  35  per  cent. 

5.  Emhankment  ioithin  sea  wall. — Estimated  amount  of  material  required, 
about  4,500,000  cubic  yards  In  place,  of  which  2,000,000  yards  would  be  above 
mean  low  water.  Up  to  June  30,  1905,  1,688,338  cubic  yards  (scow  measure) 
have  been  delivered,  of  which  only  185,082  cubic  yards  in  place  and  above  low- 
water  level.  This  work  is  far  behind  every  other  part  of  the  project,  being 
estimated  as  about  one-tenth  completed. 

PROPOSED   OPERATIONS. 

The  available  funds  will  be  sufficient  to  complete  the  sea  wall, 
excepting  the  gap,  and  to  complete  the  present  contract  for  embank- 
ment. EflForts  are  being  made  to  devise  some  method  for  additional 
work  on  the  embankment,  which  shall  not  interfere  with  the  exist- 
ing contract.  Unless  some  satisfactory  method  can  be  developed 
no  further  appropriation  will  be  needed  for  the  fiscal  year  ending 
June  30, 1907. 

Money  statement. 

July  1,  1004,  balance  unexpended $482,060.50 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1905 100,000.00 

582,060.60 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      97,676.74 

July  1,  1905,  balance  unexpended 484, 484.  76 

July  1,  1905,  outstanding  liabilities 89, 639.  48 

July  1,  1905,  balance  available 394,745.28 

July  1,  1905,  amount  covered  by  uncompleted  contracts 71,739.48 

Amount  (estimated)  required  for  completion  of  existing  project 175,000.  00 

The  appropriations  made  for  this  work,  as  far  as  relates  to  the 
Engineer  Department,  are  as  follows : 

Sundry  civil  act  March  .%  1901   ($260,000),  allotted  to  Engineer  De- 
partment   $200,000 

General  deficiency  act  of  July    1,  1902 200,000 

Sundry  civil  act  of  March  3,  1903 150,  OOO 

Sundry  civil  act  of  April  28,  1904 200, 000 

Sundry  civil  act  of  March  3, 1905 100, 000 

Total 850,000 


CONTRACTS    IN    FOBCE. 

Building  embankment : 

Name  of  contractor :  New  York  Filling  Company,  Naw  York  City. 

Date  of  contract :  December  24.  1902. 

Date  of  approval :  January  12,  1903. 

Date  of  completion :  Indefinite. 
Building  stone  sea  wall : 

Name  of  contractor :  Humphrey  Toomey,  Guilford,  C!onn. 

Date  of  contract :  June  22,  1904. 

Date  of  approval :  July  14,  1904. 

Date  of  beginning :  August  1,  1904. 

Date  of  completion :  November  1, 1906. 
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F5. 

REMOVING  SUNKEN  VESSELS  OR  CRABT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Canal  boat  in  Hudson  River,  off  Pier  3. — ^Late  in  the  afternoon  of 
August  18,  1904,  a  canal  boat  was  reported  adrift  in  the  Hudson 
River,  and  invastigation  showed  that  it  was  a  worthless  hulk,  aban- 
doned, and  floating  about  500  feet  off  pier  3,  a  crowded  part  of  the 
harbor  where  the  derelict  was  a  dangerous  obstruction  to  naviga- 
tion, the  more  so  as  twilight  was  coming  on.  A  tug  was  employed 
to  remove  it  from  the  channel  without  delay,  as  an  emergency  action 
which  was  subsequently  approved  by  the  Chief  of  Engineers  and 
allotment  for  removal  was  made.  The  wreck  was  removed  and 
deposited  at  Rikers  Island,  where  it  was  examined  September  9, 
1904. 

There  were  no  marks  remaining  by  which  it  could  be  identified; 
the  name  had  been  carefully  scraped  off  before  the  boat  was  first 
found. 

The  total  cost  of  removal  and  disposal  of  the  wreck  was  $124. 

Schooner  Ilattie  V.  Kehey. — This  three-masted  schooner,  with 
cargo  of  soft  coal,  came  into  collision  with  another  vessel  on  the  night 
of  September  14,  1904,  and  was  damaged  so  that  she  sank  in  22  feet 
depth  of  water  on  the  edge  of  South  channel.  A  letter  from  her 
owner  stated  that  the  schooner  was  abandoned,  and  a  lighted  buoy  was 
placed  near  her  by  the  Light-House  Department. 

An  allotment  of  $5,200  was  made  for  her  removal,  after  prices  had 
been  invited  and  received,  and  a  written  contract  for  the  work  was 
entered  into  with  the  Merritt  &  Chapman  Derrick  and  Wrecking 
Company,  providing  for  lifting  the  wreck  bodily  and  taking  it  away 
at  a  cost  of  $6,174,  and  for  purchase  of  the  hull  and  cargo  for  $1,200, 
to  be  deducted  from  the  price  for  removal. 

The  location  is  very  exposed,  and  the  contractors  were  delayed  by 
high  seas  and  storms.  Finally  when  they  succeeded  in  getting 
cables  under  the  vessel,  the  hull  broke  in  parts.  One  large  section, 
heavy  and  waterlogged,  was  sunk  at  sea.  The  rest  of  the  parts  were 
deposited  at  the  contractor's  dock  at  Staten  Island.  Practically  all 
of  the  wreck  was  accounted  for  by  the  parts  taken  up,  but  they  were 
so  many  that  a  final  examination  by  dragging  was  made  December  12, 
1904.    No  other  parts  could  be  found. 

Fishing  schooner.  Era  R. — This  small  vessel  filled  and  sunk  dur- 
ing a  squall  May  4,  1905,  and  during  a  subsequent  storm  dragged 
for  a  quarter  of  a  mile  and  sunk  in  Ambrose  channel  in  about  26 
feet  or  water.  The  wreck  was  a  source  of  danger  to  the  dredges 
employed  in  Ambrose  channel. 

Allotment  of  $225  was  made  for  removal.  The  wreck  was  lifted 
May  9, 1905,  and  disposed  of  by  grounding  at  high  water  in  the  con- 
tractor's private  bertn  at  Stapleton. 

Nothing  of  value  was  foimd  upon  the  wreck. 

Raft  of  timherH  in  Buttermilk  channel. — This  was  an  abandoned 
raft  of  worthle.ss  timbers  found  adrift  in  Buttermilk  channel  Sep- 
tember 9,  1904.    It  was  of  little  value  and  was  dangerous  to  navi- 
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gation.    It  was  taken  in  charge  by  the  United  States  steamer  Mani- 
aces,  towed  to  Stapleton,  Staten  Island,  and  beached  at  high  water. 
It  was  subsequently  broken  up  and  carried  away  for  firewood. 
Removal  involved  no  cost  to  the  United  States. 


P  6. 

MODIFICATION    OF    HARBOR    LINKS    AROUND    ELLIS    ISLAND,    NEW 
YORK   HARBOR.   NEW   YORK. 

Department  of  Commerce  and  Labor, 

Office  of  the  Secretary, 
Washingtan,  September  IS,  1904. 
Sir  :  I  have  the  honor  to  return  herewith  War.  Department  map  in 
relation  to  Ellis  Island,  New  York  Harbor,  recently  transmitted  to 
this  Department,  having  indicated  thereon  in  purple  lines  the  addi- 
tional space  required  in  order  to  carry  out  the  existing  plans  for  the 
construction  of  a  new  island. 

I  also  inclose  a  copy  of  a  communication  addressed  by  Alfred 
Brooks  Fry,  chief  engineer  and  superintendent  of  United  States  pub- 
lic buildings.  New  York,  to  the  commissioner  of  immigration  at  that 
port,  which  sets  forth  in  detail  the  necessity  for  the  additional  space 
mentioned.  It  is  requested  that  both  the  harbor  lines  board  and  the 
riparian  commission  be  advised  by  telegraph  of  the  approval  by  you 
of  the  extension  shown  on  said  map,  as  the  riparian  commission  meets 
on  the  14th  instant,  and  it  is  earnestly  desired  that  said  commission 
may  then  pass  upon  the  subject. 

This  Department  will  also  appreciate  the  courtesy  of  a  compliance 
by  your  Department  with  the  request  of  Chief  Engineer  Fry  for  two 
duplicates  of  the  map. 

Respectfully,  Lawrence  O.  Murray, 

Acting  Secretary. 

The  Secretary  of  War. 

[Second  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  September  12,  1904. 
Respectfully  returned  to  the  Secretary  of  War. 
The  Department  of  Commerce  and  Labor  requests  a  modification  of 
the  existing  harbor  lines  around  Ellis  Island  by  extending  the  said 
lines  southwesterly  a  distance  of  4(55  feet. 

It  appears  from  the  indorsement  of  Col.  Charles  R.  Suter,  Corps 

of  Engineers,  president  of  the  New  York  harbor  line  board,  on  the 

accompanying  letter  of  the  2d  instant  from  the  riparian  commission  of 

New  Jersey,  that  the  proposed  extension  is  unobjectionable.    I  there- 

•  EHo  1905  M 65 
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fore  recommend  that  the  existing  harbor  lines  be  modified  as  shown 
in  purple  on  the  accompanying  map,"  which  has  been  prepared  for 
the  signature  of  the  Secretary  of  War. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 

War  Department,  September  12, 1904- 
Approved  as  recommended  by  the  Chief  of  Engineers  in  the  pre- 
ceding indorsement.  . 

Egbert  Shaw  Oliveb, 
Acting  Secretary  of  War. 

»  Not  printed. 
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IMPROVEMENT  OF  RIVERS  AND  IIAKBOUS  IN  NORTHEASTERN  NEW 

JERSEY. 


REPORT  OF  COL.  W.  R.  LIVERMORE,  CORPS  OF  ENOIWEERS.  OFFICER 
IN  CHARQE.  FOR  THE  FISCAL  YEAR  ENOIXO  JVXE  30,  1905,  WITH 
OTHER  D0CVMEWT8  RELATING  TO  THE  WORKS. 

IMFBOVEMENTS. 


.1.  Passaie  River,  New  Jersey. 

2.  Arthur  Kill,  or  Staten  Island  Soaud. 
New  York  and  New  Jersey,  and 
channel  between  Staten  Island 
and  New  Jersey. 

S.  Woodbrldge  Creek,  New  Jersey. 

4.  Rarltan  Bay,  New  Jersey. 


.5.  Keyport  Harbor,  Matawan  Creek, 
Raritan,  South,  and  Elizabeth 
rivers,  Sboal  Harbor  and  Comp- 
ton  Creek,  and  Cbeesequake 
Creek,  New  Jersey. 

•■>.  Shrewsbury  River,  New  Jersey. 

7.  ManaKdunu  (Squan)  River,  New 
Jersey. 


HARBOB  IJKES. 


S.  Arthur  Kill  and  Newark  Bay  at 
Ellznbethport,  New  Jersey. 

».  Arthur  Kill  at  EUzabethport,  New 
Jersey. 


10.  Arthur  Kill  at  Smoking  Point, 
Rossville,  Staten  Island,  New 
York. 


Engineer  Office,  United  States  Abmy, 

New  York,  N.  Y.,  July  36, 1905. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge 
*    *     *    in  New  Jersey  for  the  fiscal  year  ending  June  30, 1905. 
♦  *****♦ 

Very  respectfully,  your  obedient  servant, 

W.  R.  LiVERMORE, 

Colonel,  Corp»  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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G  I. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

Detailed  descriptions  of  this  river  and  of  the  projects  for  its  im- 
provement are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  pages  177  and  1530  to  1552,  and  a  condensed  history  is 
contained  in  current  summary. 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

Dredging  for  maintenance  under  the  emergency  contract  in  force 
with  R.  B.  Rodermond,  dated  September  15,  1903,  was  in  progress  at 
the  close  of  the  fiscal  year  and  nearly  completed ;  the  work  done  is 
given  in  detail  in  Report  of  the  Chief  of  Engineers  for  190i.  Work 
under  this  contract  was  continued  until  July  13,  inclusive,  and  the 
contract  was  completed  on  July  16,  upon  wnich  date  the  contractor 
finished  depositing  the  dredged  material. 

The  amount  of  material  (gravel  and  sand)  removed  in  July  was 
2,896  cubic  yards,  and  in  addition  1.17  cubic  yards  of  bowlders  were 
taken  out.  The  work  accomplislied  in  Julv  was  the  extension  of  one 
cut  on  Lime  Kiln  bar  825  feet,  with  width  of  25  feet,  and  depth  of 
about  8^  feet  at  mean  low  water.  The  total  amount  of  material 
removed  under  the  contract  is  17,488  cubic  yards  and  four  bowlders 
aggregating  1.59  cubic  yards,  divided  as  follows: 


Location. 


Material 
removed 


Area  of  cbaimeto 
dredged. 


Between  Center  and  Bridge  Street  bridges 

Between  Bridge  Street  and  Delaware,  Lackawanna  and  Western 
bridges 

Between  Delaware,  Lackawanna  and  Western  and  Clay  Street 
bridges ' 

Just  below  Center  Street  Bridge 

Rutherford  Park  bar,  near  bridge 

Belleville  bar,  mouth  of  Second  River 

Lime  Kiln  bar '. 

Total 


Cu.ydt. 

4S0 

780 
1,0U 
1,084 

■>n» 

N,682 


180  by  100 
670  by  200 

mby  W 

UObylOO 
aOby  W 
asOby  75 
a»by  GO 
1,460  by  » to  (5 


el7,4 


*  Including  1  bowlder,  0.42  cubic  yard. 
'  Including  3  bowlders,  1.17  cubic  yards. 
<°  Including  4  bowlders,  1.59  cubic  yards. 


The  material  dredged  at  Newark*  was  dumped  at  sea,  and  that 
dredged  from  Lime  Kiln,  Belleville,  and  Rutherford  Park  bars  was 
deposited  inside  of  the  Belleville  and  Rutherford  dikes. 

Under  the  contract  in  force  with  Kirk,  Driscoll  &  Co.,  dated  March  1, 
1 904,  dredging  was  in  progress  at  the  close  of  the  last  fiscal  year,  and 
109,765  cubic  yards  of  material  had  been  removed.  Work  under  this 
contract  was  continued  to  December  15,  when  it  was  suspended  on 
account  of  cold  weather  and  ice  in  the  river,  which  closed  navigation 
and  stopped  the  work. 
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Table  ghotcing  progress  of  dredging  in  Passaic  River  under  contract  in  force 
with  Kirk,  Driscoll  if  Co.,  during  the  year,  and  approximate  areas  dredged  and 
completed  under  project  of  June  13,  1902. 

[This  does  not  Include  tbe  small  amount  of  work  done  under  contract  of  P.   Sanford 
Ross  (Incorporated),  which  Is  described  l)elow.] 


Sectional  description. 

Amount 

Area 

Total 

Total  area 

Propor- 
tion of 
section 
com- 
pleted. 

Sec. 

Location. 

Length. 

removed  dredged  in 
In  fiscal  j  flscalyear 
year  1905.!       1«4 

1 

removed      ITi*, 
tinder      ^I"^^ 
contract.  1  '»°t"ct. 

1 

Deep  water  In  Newark  Bay  to 
L^gh   Valley    Railroad 

Yard*. 
3,400 
3,000 
1,230 
1,400 

13,470 
86,809 
37,643 

13  by  485 

87  by  2,  SCO 

44  by  867 

C«.  ydn.      Yards. 
34,722  13  by  1,818 
96,808  67  by  2,260 
84,447  A7hv  ten 

0.10 

2 

Lehi^  Vaiiey  Railroad  Bri'd^' 
to  Newark  and  New  York 
Railroad  Bridge 

75 

8 

Newark  and  New  York  BaU- 
road    Bridge    to    Newark 
Plank  Road  Bridge 

All. 

Plank  Road  Brid^  to  Penn- 
aylTania    Railroad    freight 
bridge 

19,861 
I    49,761 

87  by  466 

(27  by  800 
and8by 
1,800. 

.38 

Pennsylvania  Railroad  freight 
bridge   to  Jackson    Street 
Bridge 

8,580 

660 

.     660 

580 

49,751 

27  by  900 
and 8 by 
1.300. 

15 

Jackson    Street     Bridge    to 
Pennsylvania  Railroad  Uar- 
ket  Street  Bridge 

Pennsylvania  Railroad  Mar- 
ket Street  Bridge  to  Center 
Street  BaUroadBridcra 

Center  Street  BallroadBridge 
to  Bridge   Street  highway 
bridge   . 

18,248 
7,289 

27  by  880 

27   by  87 
and  7  by 
530 

18,248 
1    19,147 

»  by  660 
27  by  530 

.40 
.40 

Bridge  Street  Bridge  to  Dela- 
ware, Lackawanna  and 
Western  Railroad  Bridge  .  - 

Delaware,   Lackawanna  and 
Western  Railroad  Bridge  to 
Clay  Street  highway  bridge. 

Clay  Street  Bridge  to  New 
York,  Lake  Erie  and  West- 
em  Railroad  Bridge 

280 
^460 

430 
1,100 
2,000 

10 

U 

Vt 

New  York,    Lake  Erie  and 
Western  BaUroad  Bridge  to 
Nairn  Llnolenm  Works 

Nairn    Linoleum    Works   to 
Montclair  and   Greenwood 
Lake  Railroad  Bridge 

Total 

18 

18,660 

222,100 

331,885 

The  dredging  in  the  areas  worked  upon  has  been  carried  to  the 
depth  required  for  forming  a  channel  of  the  projected  depth  of 
12  feet  at  mean  low  water.  An  allowance  of  from  1  to  2  feet  for 
overdepth  in  dredging  is  usually  required  to  leave  full  12  feet.  All 
the  dredged  material  was  disposed  of  bv  the'  contractor  by  deposit- 
ing it  in  the  east  side  of  the  river,  in  section  4,  whence  it  was  pumped 
ashore  on  the  marsh  to  make  useful  land  between  the  Passaic  and 
Hackensack  rivers. 

At  the  close  of  the  fiscal  year  work  under  this  contract  had  not 
been  resumed,  but  it  was  resumed  a  few  days  later. 

Under  advertisement  of  September  10  proposals  were  opened  on 
October  11,  1904,  for  further  dredging  under  the  project  of  June 
13,  1902,  and  the  bid  of  P.  Sanford  Ross  (Incorporated),  the  lowest 
of  four  bids  received,  to  do  the  work  at  19.8  cents  per  cubic  yard, 
was  recommended  for  acceptance.  This  recommendation  was  ap- 
proved by  the  Department,  and  a  contract,  dated  November  12,  19W:, 
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was  entered  into.  Under  this  contract  dredging  of  a  channel  from 
the  center  of  Newark  Bay  to  the  west  shore  of  same  for  disposal  of 
material  under  their  contract  commenced  on  March  29,  and  was  com- 
pleted in  June.  Work  on  this  channel  for  dumping  will  require 
maintenance  from  time  to  time. 

Dredging  under  this  contract  was  commenced  on  June  23  and  has 
been  in  progress  since  that  date.  Two  dredges  have  been  employed, 
one  in  Newark  Bay  and  the  other  in  the  Passaic  River,  in  the  vicinity 
of  Lister's  wharf,  which'*is  located  between  the  freight  bridge  of  the 
Pennsylvania  Riiilroad  and  the  Jackson  street  highway  bridge. 
The  amount  of  material  removed  to  the  close  of  the  year  was  9,247 
cubic  yards,  of  which  8,226  yards  were  removed  from  Newark  Bay 
and  the  remainder,  1,021  yards,  from  the  Passaic  River.  The 
dredging  in  Newark  Bay  was  commenced  at  the  angle  in  the  pro- 

Cosed  channel,  about  halfway  between  the  Lehigh  Valley  Railroad 
ridge  and  deep  water  in  the  bay. 

Project  for  expenditure  of  the  appropriation  of  $75,000  made  by 
the  sundry  civil  act  approved  March  3,  1905,  was  submitted  on  May 
22  and  approved  on  May  26.  It  provides  for  payments  for  dredging 
under  contract. 

On  June  30  a  project  was  submitted  for  the  expenditure  of  $40,000, 
under  the  river  and  harbor  act  of  March  3,  1905,  and  for  the  balance 
of  funds  on  hand  from  allotments  of  May.23, 1903,  and  June  26, 190*. 

About  four-fifths  of  the  work  proposed  under  the  old  project 
above  the  Montclair  and  Greenwood  Lake  Railroad  bridge  had  been 
completed,  and  about  one-fifth  of  the  work  proposed  under  the  new 
l^roject  had  been  completed  on  June  30, 1905. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommenaed  to  continuing  work  under  the  new- 
project  and  completing  the  old  project  in  the  upper  part  of  the  river. 

Money  statement. 

July  1,  1004,  balance  unexpended 1177,827.94 

Amount  approprlnteil  by  sundry  civil  act  approved  March  3,  1905 75, 000.  t") 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     40, 000. 00 


202,827.91 
June  ,30,  1905,  amount  ex|)ended  during  fiscal  year : 

For  works  of  Improvement f43, 414. 6C 

For  maintenance  of  Improvement 2, 743. 22 

46,157.88 


Julv  1,  1005.  balance  unex|)ended 246,670.06 

July  1,  190.5,  outstanding  liabilities 7,552.S> 

July  1,  1005,  balance  available 239,117.51 


July  1,  190.5,  amount  covered  by  uncompleted  contracts 163,375.34 


Amount  (estimated)  re<iulred  for  completion  of  existing  project 76,274.60 


■  Amount  that  can  be  profitably  exiiended  In  fiscal  year  ending  June  30, 
1!M)7,  in  addition  to  the  balance  uuexi^Dded  July  1,  1905: 

For  works  of  iuiprovement . $76,274.60 

For  mainteuaiice  of  improvement 15,000.00 

91.274.60 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 
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APPBOFBIATIONB. 

For  previous  projects. 

June  10,  1872 ?25,000 

March  3.  1873 25,000 

June  23,  1874 20,000 

March  3,  1875 20,000 

August  10,  1876 10,000 

June  18,  1878 10,000 

March  3,  1879 2,000 

June  14,  1880 32,000 

March  3,  1881 50,000 

August  2,  1882 50,000 

July  5,  1884 , 28,000 

Augusts,  188«5 20,250 

August  11,  1888 35,000 

September  19,  1890 45,100 

June  13,  1892 45,000 

August  18,  1891 15,000 

.Tune  3,   1890 15,000 

March  3,  1899 15,000 

June  6,  1900  (nllotmeut) 10,000 

June  6,  1900  (allotment) "1,000 

$479, 350 

For  present  project. 

June  13,  1902 75,000 

June  13,  1902  (al)otuieut— maintenance) 10,000 

March  3,  1903 100,000 

March  3,  1905 75,000 

March  3,  1905 40,000 

300,000 

Total  for  both  projects 779,350 


ABSTBACTS   OF  CONTBACTS   IN  FOBCE. 

Name  of  contractor :  R.  B.  Rodermond. 

Date  of  contract :  September  15,  1903. 

Date  of  commencement :  October  3,  lOO.*}. 

Date  of  completion :  January  23,  1904 ;  time  of  completion  waived. 

Dredging  17,000  cubic  yards  of  nuitertnl,  more  or  less,  at  50  cents  per  cubic 
yard,  scow  measurement.  Removal  of  bowlders  nt  $8  per  cubic  yard,  solid 
measurement.     Contract  was  completed  on  July  IG,  1904. 

Names  of  contractors :  Kirlj,  Driscoll  &  Co. 
Date  of  contract :  March  1,  1904. 
Date  of  a|)proval :  March  20,  1904. 
Date  of  conunenceraent :  April  18,  1904. 
Date  of  completion :  September  6,  1905. 

Dredging  about  500,000  cubic  yards  of  material  at  15  cents  per  cubic  yard, 
scow  measurement,  at  a  rate  of  not  less  than  30,000  cubic  yards  per  month. 

Name  of  contractors:  P.  Sanford  Ross  (Incorporated). 
Date  of  contract :  November  12,  l^M. 
Date  of  approval :  November  20,  1904. 
Date  of  commencement :  March  1.  1905. 
Date  of  completion :  April  9,  1908. 

Dredging  about  707,000  cubic  yards  of  material  at  19.8  cents  per  cubic  yard, 
scow  measurement,  at  a  rate  of  not  less  than  25,000  cubic  yards  per  month. 

o  Returned  to  Treasury. 
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COMMEBCIAL   STATISTICS. 

Freight  received  and  shipped  by  water,  1904  (estimated). 
[Furnished  by  coarteay  of  the  board  of  trade  of  tbe  city  of  Newark,  N.  J.] 


Articles. 

Tons. 

value. 

888,018 

187,W1 

88,821 

m.aw 

7,8GD 

as&.(so 

485,888 

»;a6.ow 

Ores  and  metals  - 

Pertillww**      ..... 

800,000 

Coal 

1,215,140 

ChflmiralT                                                              ... 

185,000 

98,260,780 

To  HTi'^  from  H^*^flf«"*'iv*lr  B^^^^r  . .                            ...                   ... 

4,888,268 

Total .". 

2,IS6T,Mi 

134,850,884 

Statement  showing  number  of  veaselH  of  all  kinds,  by  months,  passing  through 
the  Passaic  River  drawbridge  of  the  Central  Railroad  Contpany  of  New  Jer- 
sey, for  the  year  ending  December  SI,  190i. 

I  Furnished   by  Mr.   Jos.   O.  Osgood,  cbief  engineer.  Central   Railroad   Company  of  New 

Jersey.  ] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December. 

Total 


Steam- 
ers. 


81 

8U 

1,062 

1,982 

1,797 

562 
4,729 
2,218 

687 
1,384 
1,277 

808 


Schoon- 
ers. 


36 


Barges. 


80 

39 
164 

78 

65 
lOB 
118 
188  < 


18 

18 

402 

880 


702 
308 


401 


16,057 


882 


Sloops. 


17 

62 
139 

65 
398 
328 

92 


20 


1,812 


Cat- 
boats. 


5 

8 
68 
83 
195 
204 
16 
0 


Bafts. 


Launches. 


527 


TotaL 


W 

w 

1,512 
1,884 
2,716 
963 
6,154 
8,638 
1,171 
2,280 
2,107 
1,482 


The  commeree  Is  carried  on  lu  sail  and  steam  vessels,  canal  boats,  and  barges, 
drawing  from  4i  to  1(1  feet. 

The  following  statement  of  ommeroe  entered  at  the  United  States  custom- 
house, iK>rt  of  Newark,  has  been  furnished  through  the  courtesy  of  the  collector 
of  customs,  Newark,  N.^. 

Vessels  entered  and  cleared. 


Tear  ended  June  30, 1901 

Tear  ended  Jane  30, 1902 

Tear  ended  Jnne  30, 1903 

Tear  ended  June  30, 1904 

Ten  months  ended  April  30, 1905. 


Foreign. 


Domestic. 


Entered.  Cleared.  Entered.  Cleared. 


82 
88 
106 
74 
76 


81 

72 

ao 

112 
124 


lonnaee 
tax  col- 
lected. 


1481.83 
472. » 

1,802.86 

l.OTO.Ot 

824.28 
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Value  of  imports  and  exports. 


Tear  ended  Jnne  ao,  1901 

Tear  ended  June  80, 1«B 

Tear  ended  June  80, 1908 

Tear  ended  June  80, 190< 

Ten  months  ended  April  80, 1806 


Exports. 


Domestic.    Foreign. 


$142,423 
121,462 
139,478 
219,272 


11,080,870 
980, 166 

eu6,oei 

1,196.798 
8,487,879 


Imports. 


Total. 


$1,228,298 

1,101,«17 

746.539 

1,416,068 

8,711,864 


$372,080 
142.886 
212,061 
118,182 
176,188 


Total. 


$8,879,707  $6,781,TB7 
'    4.672,088    4,814,429 


8,990,377 
4,263,298 
8,482,844 


4,142,408 
4,371,480 
3, 668,018 


G   2. 

IMPROVEMENT  OF  ARTHUR  KILL.  OR  STATBN  ISLAND  SOUND,  NEW 
YORK  AND  NEW  JERSEY.  AND  CHANNEL  BETWEEN  STATEN  ISLAND 
AND  NEW  JERSEY. 

(a)    ARTHUR   KILL,   OR   STATEN    ISLAND   SOUND. 

Detailed  descriptions  of  this  waterway  and  of  the  projects  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  pages  178  and  1525  to  1530,  and  a  condensed  history 
is  contained  in  current  summary. 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

At  the  close  of  the  last  fiscal  year  dredging  on  this  improvement 
was  in  progress,  under  contract  of  William  H.  Taylor,  and  98,529 
cubic  yards  of  material  had  been  removed  from  the  channel  south 
and  west  of  Shooters  Island.  No  work  is  required  under  this  con- 
tract during  the  winter  seasons  between  December  20  and  March  1. 
Dredging  under  contract  w^as  continued  to  December  31,  when  it  was 
suspended  for  the  winter;  it  was  resumed  on  April  3,  1905,  and. was 
in  progress  at  the  close  of  the  fiscal  year  ending  June  30,  1905. 

The  amount  of  material  dredged  during  the  fiscal  year  was  560,888 
cubic  yards.  The  material  was  mud,  sand,  gravel,  and  clay,  and  it 
was  dumped  at  sea.  For  the  greater  part  of  the  season  of  1904  .three 
dredges  were  employed ;  two  dredges  have  been  at  work  this  season. 

The  total  amount  of  material  removed  under  this  contract  is 
659,417  cubic  yards,  and  the  w^ork  done  thus  far  has  beep  confined  to 
that  stretch  of  the  channel  lying  between  Staten  Island  and  Shooters 
Island,  and  w^est  of  Shooters  Island,  to  a  point  opposite  east  end  of 
United  States  dike,  off  Rowland  Hook,  N.  Y.  An  area  of  about 
6,800  feet  in  length  and  150  to  300  feet  in  width  has  been  dredged 
over.  A  portion  of  this  area  has  not  been  dredged  to  grade,  viz,  21 
feet  at  mean  low  water,  but  will  be  so  dredged  before  new  work  pro- 
ceeds further.  It  is  expected  that  this  area  will  soon  become  navi- 
gable for  one-half  of  the  projected  width  of  300  feet,  after  which  the 
channel  will  be  continued  with  partial  width  down  the  Arthur  Kill, 
and  some  additional  work  mav  be  done  at  the  lower  end  of  the  project. 

Project  for  expenditure  ot  the  appropriation  of  $70,000  made  by 
the  sundry  civil  act  approved  March  3,  1905,  was  submitted  on  April 
22  and  approved  on  April  28.  This  project  provides  for  expenditure- 
of  the  appropriation  for  dredging  in  continuing  contract  in  force. 

About  one-sixth  of  the  work  proposed  had  feen  accomplished  up 
to  June  30,  1905. 
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It  is  pr  jposed  to  apply  the  available  funds  and  further  appropria- 
tions to  dredging  for  the  completion  of  the  improvement  in  accord- 
ance with  the  adopted  project. 

Money  statement. 

July  1,  1004,  balance  unexpended $244,  736.  67 

Amount  appropriated  by  sundry  civil  act  approved  March  S,  1905 70.  OOoI  00 

314,  736.  67 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       88,  274.  97 


•July  1,  1905,  balance  unexpended 226,  461.  70 

July  1,  1905,  outstanding  liabilities 10,  890.  25 


July  1,  1905,  balance  available 209,  571.  45 

July  1,  1903,  amount  covered  by  uncompleted  contracts 425.  586.  30 

Amoimt  (estimated)  required  for  completion  of  existing  project 376.  OOO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 
1907,  for  works  of  Improvement,  In  addition  to  the  Imlance  unex- 
pended July  1,  1905 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFFBOPBIATIORS. 

June  13,  1902 . $100,000 

March  3,  1903 150,000 

March  3,  1905 70,000 

Total 320,000 


*  COMMERCIAL  STATISTICS. 

Name  of  contractor :  William  H.  Taylor. 
Date  of  contract :  October  14,  1903. 
Date  of  approval :  October  27,  1903. 
Date  of  commencement :  November  26,  1903. 
Date  of  completion :  Indefinite ;  dependent  upon  appropriations. 
Dredging  about  .3,.535,000  cubic  yards  of  material,  at  14.8  cents  per  cubic  yarrt. 
scow  measurement 


COUMEBCIAL  STATISTICS. 

Freight  received  and  shipped  by  water,  1909. 
[Statistics  for  1004  were  asked  for  but  not  receiveO.] 


Articles. 


Tons. 


KstitQated 
value. 


Coal 

Clav  products 

Bnilmne  materials,  etc 

Ores  ana  metals 

ChemicalB  and  fertilizers 

Oils 

Machinery  and  manufactures. 
General  merchandise 


7,aM,S9B 
8S3,ti«> 

1,180,087 

488,481 

378, 881 

45,788 

288,080 

1,815,«88 


S8T,  718,854 
8.888,888 

S0,aB4,0U 

8,880, 1« 

1,80^088 

,14,a87,JB 

ll«,Sa,(IB8 


Total. 


U.6U,4W 


MT,OM,088 
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The  above  statement  la  compiled  from  Individual  reports  representing  u  large 
percentage  of  the  total  tonnage  reiwrted. 

In  the  foreign  and  coastwise  trade  no  report  for  1904  has  been  received. 
During  1902,  In  the  foreign  trade,  42  vessels  entered  and  48  cleared;  In  the 
coastwise  trade  86  entered  and  75  cleared. 

The  freight  Is  carried  in  barges,  canal  boats,  and  steam  and  sailing  vessels, 
drawing  from  5  to  23  feet  of  water. 


(b)    channel   between    STATEN    island   and   new   JERSET,    new    YORK 

AND   NEW   JERSEY. 

Detailed  description.s  of  this  waterway  and  of  the  projects  for  its 
improvement  are  printed  in  the  Annual  Report  or  the  Chief  of 
Engineers  for  1897,  pages  1130  to  1132,  and  a  condensed  history  is 
contained  in  the  current  summary. 

Nothing  has  been  done  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1905. 

A  description  of  the  last  work  done  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  1137. 

Project  for  expenditure  of  the  balances  of  former  appropriations 
and  that  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
was  submitted  to  the  Department  on  June  17  and  approved  June  23, 
1905. 

It  is  estimated  that  all  work  contemplated  under  this  project  has 
been  practically  completed  once. 

It  IS  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommenaed  to  maintaining  the  channel  between 
Staten  Island  and  New  Jersey. 

Money  statement. 

July  1,  1904,  balance  unexpended |S,  287. 92 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     10, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


18, 287. 92 


45 


July  1,  1905,  balance  unexpended 18, 287. 47 


Amount  that  can  be  profitably  expended  in  dscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1905 10,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


June  23,  1874 $50,000 

August  14,  1876 10,000 

June  18,  1878 15, 000 

June  14,  1880 29.000 

August  2,  1882 40.000 

July  5,  1884 10,000 

August  5,  1880 1.5,000 

August  11.  1888  0 10,000 

August  11,  1888 15,000 

September  19,  18.90  « 7,000 

September  19,  1890 15,000 

« Appropriation  for  Improving  Arthur  Kill,  New  York  and  New»  Jersey — re- 
moval of  Steep  Point. 

»  Includes  $5,000  for  Lemon  Creek. 


July  13,  1892* $5,000 

July  13,  1892 15,000 

August  18,  1894  o 4,500 

August  18,  1804 6,000 

June  3.  18966 13.000 

March  3,  1899 32,000 

June  13,  1902  » 10,000 

March  3,  1905 10,000 


Total 311,500 
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COMUEBCIAIi  STATISTICS. 

[StatlBttcs  for  1004  were  asked  for  but  not  received.] 

Freight  received  and  shipped  by  icater,  190S. 

This  commerce  includes  that  of  Arthur  Kill,  and  amounted  to  14,129,678  tons ; 
estimated  value,  |327,477,73a 

LEMON   CREEK. 

The  following  Information  regarding  statistics  for  1904  was  received  througb 
courtesy  of  Mr.  Joseph  C.  Seguine : 

"  The  principal  industry  at  present  is  the  preparation  and  sale  of  oysters. 
This  business  for  the  year  1904  reached  the  sum  of  about  $350,000,  which  was 
operated  by  a  plant,  consisting  of  boats,  etc.,  of  $275,000.  The  above  stream  is 
very  essential,  as  oysters  |>lanted  in  Princess  Bay  are  prepared  for  shipment  in 
Lemon  Creek.  This  is  on  a  limited  scale,  owing  to  there  not  being  sufllclent 
water  to  permit  the  sloops,  steamers,  etc.  (drawing  from  3i  to  0  feet  and  aver- 
aging from  4  to  40  tons  capacity),  to  navigate  at  all  tides. 

"  There  Is  also  a  coal  and  masons'  material  yard,  which  does  a  business  of 
$30,000  per  annum,  using  schooners  and  canal  boats  of  a  capacity  of  from  80  to 
200  tons. 

"  There  Is  a  boat-building  concern,  doing  a  business  of  $8,000  per  year,  and  the 
Standard  Oil  Company  has  an  agency  on  said  creek  to  supply  boats  with  gaso- 
line and  other  oils." 


G3. 

IB4PROVEMBNT  OF  WOODBRIDGE  CREEK,  NEW  JERSET. 

Detailed  descriptions  of  this  creek  and  of  the  projects  for  its  im- 
provement are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  page  1552,  and  a  condensed  history  is  contained  in  cur- 
rent summary. 

OPERATIONS  DURING  THE  PAST  FI8CAI.  YEAR. 

Under  date  of  September  7  an  allotment  was  made  by  the  Depart- 
ment and  the  examination  was  made  and  report  upon  same  submitted 
on  November  12,  together  with  an  estimate  for  restoring  the  dredged 
channel.  In  accordance  with  that  report  the  Department  on  Novem- 
ber 23  allotted  the  sum  of  $7,500  for  the  proposed  emergency  work 
and  requested  that  a  project  for  the  expenditure  of  that  allotment  be 
submitted,  and  a  project  was  submitted  on  December  17  and  approved 
on  December  21, 1904.  The  work  was  advertised  under  ten-day  public 
notice,  dated  January  18,  1905,  and  the  bid  of  P.  Sanford  Ross 
(Incorporated),  dated  January  30,  the  only  one  received,  to  do  the 
proposed  emergency  dredging  at  24  cents  per  cubic  yard  was  rejected, 
as  it  was  thou^it  that  a  lower  bid  could  be  obtained.  On  February*6 
Mr.  Ross  submitted  a  proposal  to  do  the  work  at  22  cents  per  cuoic 
yard.  This  proposjil  was  forwarded  to  the  Department  witn  report, 
(lated  February  13,  1905,  and  recommended  for  acceptance.  Accept- 
.ince  of  this  proposal  was  approved  on  February  16,  and  an  emer- 
gency contract,  dated  March  11,  1905,  was  entered  into  for  the  pro- 
posed work. 

It  provides  for  the  removal  of  29,500  cubic  yards  of  material. 
Operations  under  this  contract  were  commenced  on  April  10  by  the 
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Lemon    Creek, 

NEW  YORK. 

CONDITION  OF  IMPROVEMENT 
JUNE  30, 1905. 


•Sc^Le  or  fcer. 

0  too   zoo    JOO  400    soo 

1  r        I       I       I       I 


Note. 

Taken  from  mofi  made  after 
cfredo'ngj  July-Ociober,/903. 

Soundings  refer  to  the  plane 
of  mean  high  tvater 
are  expreased  in  feet 
and  tenths. 

Mean  ranga  of  tides  at  mouih 
of  Creek  is  -^-.a-^  -fee-t. 

8-ft.  Curtre  is  shotyn  thus: 

Area  dred^ecf  I'n  /903 

Projected  depth  8  ft  M-HWS 

—         5  "T 
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pumping  dredge,  but  the  actual  excavation  of  material  was  not  begun 
until  about  April  15.  The  work  has  been  in  progress  since,  that  date. 
The  excavation  is  done  with  a  scoop  dredge.  The  material  is  placed 
in  scows,  towed  to  the  pump  and  dumped,  and  afterwards  pumped 
ashore  on  marsh  land  on  the  south  side  of  the  creek,  in  the  vicmity  of 
Valentine's  dock.  At  the  close  of  the  vear  the  total  amount  of  mate- 
rial removed  and  estimated  for  un^er  this  contract  was  21,799, 
and  the  channel  had  been  restored  to  projected  dimensions  for  a 
length  of  about  3,000  feet,  extending  up  the  creek  from  the  vicinity 
of  the  clay  docks. 

Project  for  expenditure  of  the  appropriation  of  $6,000,  made  by  the 
river  and  harbor  act,  approved  March  3,  1905,  was  submitted  on  May 
22  and  approved  on  May  26, 1905.  This  project  provides  for  expendi- 
ture of  appropriation  for  dredging  in  manitaining  and  continuing 
improvement. 

About  two-sevenths  of  the  work  proposed  under  the  present  project 
has  been  completed. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommended  to  the  completion  and  maintenance  of 
the  project. 

Money  statement. 

Amount  appropriated  l»y  river  and  harljor  act  approved  Mnrcli  X  IOCS.    $6, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harlMtr  improvements,  act  of  Aprii  28,  1904 7, 750.  00 

13,  750.  00 
June  30,  190,5,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3, 4i)8. 57 


July  1,  1905,  balance  unexiwnded 10,251.43 

July  1,  1905,  outstanding  liabilities 2,109.40 


July  1,  1905,  balance  available 8, 141.  97 


July  1,  1005,  amount  covered  by  uncompleted  contracts 1, 694. 22 


Amount  (estimated)  re«iuired  for  completion  of  existing  project 19,000.00 


Amount  that  cjin  Vie  profitably  exijended  In  fiscal  year  ending  June  30, 
1907.  in  addition  to  tbe  Iwiance  unexjiended  July  1,  1905: 

For  works  of  improvement $19,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  retiuirenients  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


24,000.00 


APPB0PRIATI0N8. 

For  previous  project. 

March  3,  1879 $4,000 

June  14,  1880 5,000 

March  3,  1881 5,000- 

August  2,  1882 5,000 

Total  - 19, 000 
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For  present  project. 

June  13,  1002 $10,000 

April  28.  in04  (nlJotnient  for  8ur>'ey) 230 

April  2>S,  1004  (allotment) 7,500 

March  3,  1005 0,000 

Total  23,750 

Total  for  both  projects 42,750 


ABSTRACT  OF  CONTBACT  IN  FOBCE. 

Name  of  contractor :  V.  Sniiford  Ross,  Incorporated. 
Date  of  contract :   March  1 1,  1905. 
Date  of  commencement :   April  10.  1905. 
Date  of  completion :   Ausust  1,  1005. 

Dredging  29,500  cubic  yards  of  material,  more  or  less,  at  22  cents  per  cubic 
yard,  scow  measurement 


COMMEBCIAL   STATISTICS. 

Freight  received  awl  »Mpped  hy  irater,  t90Ji. 


Articles. 


Beoeived: 

Tin  scrap 

Coal 

Stone 

Clays 

Sawdust 

Brick 

Shipped: 

Steel  scrap ; 

Fire,  building,  and  hollow  brick,  tile,  etc . 

Fireclay,  etc 

SundrieM 


Total 1«5,813 


Tons. 


Estimated 
value. 


SO,  000 
22,000 
24,000 
15,000  I 
8,000  ' 
l,flOO 

10,000 
42,919 
81,194 
6,000 


I 


taoo,aoo 

7D.50O 

ao.ooo 

37,500 
3,000 
4,860 

160,000 

848,884 

84. 114 

100,000 


1,143,858 


Vessels  engaged  in  above  commerce. 


Claaa. 

Number. 

3 
8 
8 

Number 
of  tripe. 

Draft 

when 

loaded. 

Tonnage. 

3 
429 
891 

Feet. 
6to6 
6  to  13 
4  to  13 

otoiao 

40  to  275 

100  to  401) 

Total                      

IT 

823 

G4. 

IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

Detailed  description  of  this  bay  and  of  the  projects  for  its  ini- 
provement  are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897,  pages  1142  and  1143,  and  a  condensed  history  is 
contained  in  the  current  summary. 

Nothing  has  been  done  on  this  improvement  during  the  fiscal 
year  endii^g  June  30,  1905.    A  description  of  the  last  work  done  is 
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contained  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  1141. 

Proiect  for  expenditure  of  appropriation  of  $50,000  for  dredging, 
made  by  the  river  and  harbor  act  approved  March  3,  1905,  was  sub- 
mitted to  the  Department  on  April  22,  and  was  approved  on  April 
28,  1905.  The  preparation  of  specifications  for  dredging  was  in 
progress  at  the  close  of  the  fiscal  year. 

The  channels  to  be  dredged  under  the  approved  project  as  it  now 
stands  for  this  improvement  have  been  practically  completed  once, 
but  owing  to  continual  shoaling  they  are  never  in  a  completed  con- 
dition, so  that  dredging  for  maintenance  is  always  necessary. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  maintenance  of  the  miprovement. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1905.   $.'50, 000. 00 
July  1,  1905.  balance  unexpended 50,000.00 


I  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905,  for 
maintenance  of  improvement 20,000.00 
Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPBIATIONS. 


March  3,  1881 $50,000 

August  2,  1882 50,000 

July  5,  1884 20,000 

August  5.  1886 37,500 

August  11,  1888 25,000 

September  19,  1890 40,000 

July  13,  1892 40, 000 


August  18.  1894 $40,000 

June  3,  1890 75,000 

March  3,  1899 «5,000 

June  13.  1902 45,000 

March  3,  1005 50,000 


Total 537,500 


COMMEBCIAL  STATISTICS. 

Freight  received  and  shipped  by  water,  190S. 
[Statistics  for  1004  were  asked  for,  but  not  received.] 


Articles. 


Reoeived: 

Orea  and  metals , 

Clay  products , 

Chemicals  and  fertilizer 

Oils 

Building  materials,  etc. . 

Coal 

Copper , 

Hannfactoree 

Qeneral  merchandise 


Tons. 


86,602 

162, ite 

72.S46 

6,487 

368,  MO 

60,660 

16,  MO 

g5,a)6 

8»,181 


Estimated 
value. 


tie, 

1, 

2, 

8, 
4, 
1». 


161,789 
667,388 
201,960 
166,928 
400,762 
673,682 
960,040 
810,467 
019,800 
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Freight  received  and.  shipped  hy  water,  190S — Contliiued. 


Articles. 


Tons. 


Estimated 
Talue. 


^«._ 

Orosand  metals 

CUy  products 

Chemicals  and  fertilizer 

Oils 

Building  materials,  etc. 

CJopper 

Manufactures 

General  merchandise 

Total -• 


!,  871,388 

S«.487 

178,073 

53,B85 

9.335 

351,164 

81,,S19 

39,5i» 

898,813 


1,484,158 


8, 
6. 
8, 
3D, 


013.121 
673,568 

081.  on 

852.156 
886.981 

157. sag 
ii«,sao 

143,888 
488,419 


101,848, 4ffi 


Ve»scls  engaged  in  commerce  for  J902. 
tNo  reports  for  1903  or  1004  have  been  received.] 


Caaas. 

Number 

of 

tripe. 

Draft 
when 
loaded. 

Tonnage. 

nt<M^Tn'^r<f                                                                                                               ... 

io,oeo 

16,050 

44,aoe 

Feet. 
7to83 
Bto83 
7to83 

50  to  1,000 

Bto     800 

100  to  2,000 

Total              

flo.srg 

G5. 

IMPROVEMENT  OF  KEYPORT  HARBOR.  MATTAWAN  CREEK.  RARITAN. 
SOUTH.  AND  ELIZABKTH  RIVERS,  SIIOAL  HARBOR  AND  COMPTON 
CREEK,   AND   CHEESEQTIAKB   CREEK,    NEW   JERSEY. 


(a) 


KEYPORT    HARBOR. 


Detailed  descriptions  of  this  harbor  and  of  the  project  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  1147  to  1149,  and  a  condensed  history  is 
contained  in  the  current  summary. 

OPERATIONS   DURING   THE   PAST   FISCAL    YEAR. 

In  compliance  with  instructions  contained  in  Department  letter 
dated  May  5<  1904,  reix)rt  and  estimate  of  allotment  of  $5,000  for 
Keyport  Harbor,  from  river  and  harbor  appropriation  of  April  28, 
1904,  for  restoration  of  channel,  were  submitted  on  May  13,  and  under 
date  of  May  31,  1904,  the  Secretary  of  War  made  an  allotment  of  the 
amount  requested  from  the  appropriation  for  emergencies  in  river 
and  harbor  act  of  June  13,  1902. 

Under  this  allotment  proposals  for  dredging  by  eleven-day  public 
notice  were  opened  on  September  10,  and  the  bid  of  The  International 
Contracting  Company,  the  lowest  of  five  bids  received,  to  do  the 
required  work  for  19  cents  per  cubic  yard,  scow  measurement,  was 
duly  accepted,  and  an  emergency  contract  dated  September  26,  1904, 
was  entered  into.  Dredging  under  this  contract  was  commenced  on 
October  25  and  continued  until  November  7,  upon  which  date  the  total 
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amount  of  material  required  to  be  removed  under  the  contract  had 
been  reached.  Soundings  taken  after  dredging  showed  that  the  bot- 
tom was  very  uneven  and  that  the  work  was  unsatisfactory.  The 
contractor  then  dragged  heavy  I  beams  with  a  tug  up  and  down  the 
dredged  area  for  about  two  days,  after  which  the  work  was  again 
Mjunded  and  found  to  be  much  more  even  and  the  work  was  accepted. 
The  bottom  was  soft  mud.  The  total  amount  removed  under  the 
contract  was  23,968  cubic  yards,  and  the  total  work  accomplished  con- 
sisted in  restoring  the  channel  to  8  feet  depth  through  its  shoalest 
parts  for  a  length  of  1,800  feet,  with  width  of  100  feet  between  the 
8-foot  curve  in  Raritan  Bay  and  the  New  York  and  Freehold  Rail- 
road wharf,  and  for  a  length  of  1,400  feet,  with  width  of  50  feet, 
between  the  latter  wharf  and  the  steamboat  wharf  at  Keyport. 
•  The  funds  available  were  in.sufficient  to  fully  restore  the  i^rojected 
channel  depth  throughout  the  whole  length  of  the  improvement,  but 
the  worst  shoals  were  removed,  making  the  available  depth  through 
the  channel  at  the  close  of  work  about  7  feet  at  mean  low  water. 

This  improvement  is  included  in  the  consolidated  appropriation  of 
$50,000  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
from  which  allotment  of  $5,000  has  been  made  for  this  work. 

About  three- fourths  of  the  work  proposed  under  the  present  project 
has  been  completed. 

It  is  proposed  to  apply  the  available  funds  and  the  additional 
appropriation  recommended  to  the  completion  and  maintenance  of 
the  improvement  in  accordance  with  the  adopted  project. 

Money  statement. 

July  1,  1004,  balauoe  nuexpeuded ?5,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  lOOfi 

(allotment)  .■>.  000. 00 


to,  000. 00 
June  30,  1005,  amount  ex|)ended  durliiK  fltK'ut  year,  for  uiainteuam-e 
of  improvement 5, 000. 00 


July  1,  1905,  balam-e  uuexi)ended 5,000.00 


Amount  (estimated)  required  for  completion  of  exlstluK  project 0, 075. 00 


Vmount  that  can  be  profitably  expended  in  fiscal  year  endlnj;  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $9,  975. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


14, 075. 00 


APPBOPBIATIO:«8. 


August  2,  1882 ?.S0,475 

July  13.  1892 .5,000 

August  18,  1894 .5.000 

.Tune  3,  1896 2.  .500 

March  3.  1890 2..500 

June  13,  1902  (allotment)—  5,000 

ENO  1905  M 66 


June    1.3,     1902     (allotment; 

maintenance)    $5,000 

•March  3,  1005  (allotment)—.      5,000 


Total 60,475 
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ABSTBACT  OF  EMERGENCY  CONTRACT  IN  FORCE. 

Name  of  contractor :  The  luternatioual  Coutractlug  Company. 
Date  of  contract :  September  20,  1904. 
Date  of  commencement :  October  25.  1004. 
Date  of  completion  :  January  24,  1905. 

Dredging  about  23,000  cubic  yards  of  material,  at  19  cents  per  cable  yard, 
scow  measurement    This  contract  was  completed  on  November  7, 1901. 


COUMERCIAL   STATISTICS. 

Freight  received  and  shipped  by  irater,  1904. 

[Statement  by  (jeo.  Wright  Campbell,  secretary  New  Yurk  and   New  Jersey  Steamboat 

Company.]  • 


Articles. 

Tons. 

Estimated 
valne. 

Received: 

LVOOO 
7,000 
6,000 

30.000 
12,000 

|0»o,aoo 

M*-"f  r«  9rV*\  'ertili'wr , ... 

isiooo 

Shipped: 

i,aao.noo 

FHfib  und  nhAUAnh 

lan.ooo 

Total 

70,000 

i,«4fi,ooa 

Vessels  engaged  in  above  commerce. 


Class. 

Number. 

Nomber 
of  trips. 

Draft 

when 

loaded. 

Tonnage. 

Steamers 

4 

80 

1» 

l,lj» 

T>et. 
Tto  9 
4tol2 

snotosoo 

.wtoaoo 

Barges,  etc .j. 

T&toaso 

Totia 

188 

1,1» 

To  the  above  should  Ite  adde<I  the  coinnierc-e  of  Matawan  Creek,  New  Jersey, 
as  It  passes  In  and  out  through  Keyix)rt  Harl>or. 


(b)   matawan  creek. 

Detailed  description  of  this  creek  and  of  the  project  for  its  im- 
provement are  printed  in  the  Annual  Report  of  the  Chief  of  En^- 
neers  for  1897,  page  1145,  and  a  condensed  history  is  contained  in  the 
current  summary. 

OPERATIONS   DURING   THE  PAST  FISCAL   YEAR. 

In  compliance  with  instructions  contained  in  Department  letter 
dated  May  5,  1904,  report  and  estimate  of  allotment  of  $3,000  for 
Matawan  Creek  from  river  and  harbor  appropriation  of  April  28, 
1904,  for  restoration  of  channel  were  submitted  on  May  13,  and  under 
date  of  May  31,  1904,  the  Secretary  of  War  made  an  allotment  of  the 
amount  requested  from  the  appropriation  for  emergencies  in  river 
and  habor  act  of  June  13, 1902. 
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A/OTE. 

To/ten  front'Suryeys  maefe  M 
■Soundings  are  e^pressei/ in 

and  refer  io  t/ie  plane  o\ 
The  mean  ra/xfe  of  tide  *i  / 

feel 
4'ft.  Curre  /s  shown  thus: 
/.oi¥  treier  line  is  shoivn  ih 
Arta  ^nettaad  in  1904-,  sAoum  t 
'        ••        from  1881  to  I9l 

/•s  ■ahot^n  thus: 
Projected  chamel  /inei  are 
s/iomrn  thus:  ~' 

Projected  c/ept/t  4-fi.  M-L. 


Tm  ••■»>"«  t«rt••^tu>.  Mv>ra.tirMO.  i*A&ti)iK.T-«. 


Digitized  by 


Google" 


Digitized  by 


Google 


APPENDIX   G ^BEPOBT   OF   COIiONEL  LIVEBMOBE.  1043 

Under  this  allotment  an  offer  from  Messrs.  T.  G.  Smith  &  Co.  (Incor- 
porated) ,  dated  July  11,  to  do  the  required  work  for  24.9  cents  per  cubic 
yard,  prism  measurement,  was  accepted,  and  an  emergency  contract, 
dated  July  29,  1904,  for  the  removal  of  about  10,000  cubic  yards  at 
the  price  named  was  entered  into.  Excavation  under  this  contract 
was  commenced  on  August  9.  The  work  was  done  by  the  direct 
pumping  method,  and  the  pump  required  frequent  repairs  and  new 
sippliances.  The  contract  was  completed  on  October  7,  and  the  total 
amount  of  material  removed  was  9,050  cubic  yards. 

The  work  accomplished  under  the  contract  consisted  in  restoring 
the  channel  between  the  steamboat  wharf  and  the  dock  of  the  Penn- 
sylvania Clay  Company  to  a  depth  of  about  4  feet  at  mean  low  water 
for  a  length  of  1,700  feet  and  bottom  width  of  40  feet  and  top  width 
of  about  50  feet.  At  the  close  of  this  emergency  work  the  projected 
depth  of  4  feet  at  mean  low  water  could  be  carried  from  Keyport 
Harbor  to  the  steamboat  wharf  at  Matawan,  which  is  the  present 
head  of  navigation,  and  about  1,000  feet  below  the  railroad  oridge, 
■which  limits  the  project. 

This  improvement  is  included  fa  the  consolidated  appropriation  of 
$50,000  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
irom  which  allotment  of  $3,000  has  been  made  for  this  work. 

About  two-thirds  of  the  work  proposed  under  the  project  has  been 
completed. 

It  is  proposed  to  apply  the  available  funds  and  the  additional  ap- 
propriation recommended  to  the  completion  and  maintenance  of  the 
improvement  in  accordance  with  the  adopted  project. 

Money  statement. 

July  1.  1804,  bnliince  unexpended $3, 000.  00 

Amount  appropriated  by  river  and  liarbor  act  approved  March  3, 1905 

(allotment) 3,000.00 


6,000.00 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  nialntenanc-e  of  Improvement $2,684.30 

Deposited  to  credit  of  Treasurer  United  States 315.  61 

3, 000. 00 


July  1,  1905,  balance  unexpended 3,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 12,120.00 


Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1.  1905 : 

For  worlis  of  improvement $12,120.00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


15, 120. 00 


APPROPBIATIONS. 


March  3,  1881 $15, 000 

August  2,  1882 6,000 

September  19,  1890 2,500 

July  13,  1892 9.020 

August  18.  1894 3,000 

June  3,  1896 3.0(X) 

March  3,  1899 3, 000 


June  1.3.  1902  (allotment)  —  $3,  000 
June    13.     1902     (allotment) 

(maintenance)    0  3,000 

March  3.  1905  (allotment)—  3,000 


Total 51,120 

^  <■  $315.61  returned  to  Treasury. 
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ABSTRACT  OF  CONTBACT  IN   FOBCE. 

Name  of  contractors :  T.  G.  Smith  &  Co.  (Incorporated). 
Date  of  contract :  July  20,  1904. 
Date  of  commencement :  August  8,  1904. 
Date  of  completion  :  October  7,  1004. 

Dredging  about  10,000  cubic  yards  of  material,  at  24.9  cents  per  cubic  yard, 
prism  measurement    This  contract  was  completed  on  October  7,  1904. 


COMMEBCIAL,   STATISTICS. 

Freight  received  and  shipped  by  water,  1904. 

[Statement  furnished  by  Ueorge  Wright  Campbell,  secretary  New  York  and  New  Jenej 

Steamboat  Company.] 


Articles. 

Tons. 

Bstimatsd 
value. 

Beoeived: 

F^rt^lW' ,             ..  

10,000 
7,W0 

m 

12,000 

|40,a» 

Shipped: 

^trm  produce 

4,000 

Brick  „ :::;::;::::::::;:;:::::;:::::::;:::::::"::": 

80,000 

Total 

20,000 

74,000 

Tesselg  engaged  in  above  commerce. 


Class. 

Number. 

Number 
of  trips. 

Draft 

when 

loaded. 

Tonsaga. 

Steamers ... 

Sail  Teesels 

1 
1 

12 
20 
00 

Jifeet. 

5* 

;s! 

8              SMn 

Total 

2 

88 

(c)    RARITAN  RIVER. 

Detailed  descriptions  of  this  river  and  of  the  projects  for  its  im- 
provement are  printed  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1897,  pages  1136  to  1139,  for  1900,  page  1505,  and  a  con- 
densed history  is  contained  in  current  summary. 

OPERATIOXS  DURING  THE  PAST  FISCAI-  YEAR. 

At  the  close  of  the  la.st  fiscal  year,  under  allotment  of  $20,000  from 
the  consolidated  appropriation  of  $43,000  made  by  the  river  and  har- 
bor act  approved  June  13, 1902,  and  in  accordance' with  project  for  its 
expenditure  approved  September  10,  1902,  dredging  was  in  progress 
under  contract  witli  Messrs.  Rogers  &  O'Brien,  dated  March  24, 
1903,  for  the  removal  of  72,000  cubic  yards  of  material,  at  25  cents  per 
cubic  yard,  and  69,251  cubic  yards  had  been  removed. 

Dredging  for  maintenance  of  improvement  under  the  contract  in 
force  was  continued  on  July  1,  and  the  contract  was  completed  on 
that  date.  The  amount  of  material  (sand  and  gravel)  dredged  in 
July  was  720  cubic  yards,  and  the  work  done  consisted  in  making  a 
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third  cut  250  feet  in  length  and  32  feet  in  width  at  Bishops  Point, 
with  a  depth  of  11  feet  at  mean  low  water. 

The  sununary  of  work  done  thus  far  under  this  contract  is  as 
follows : 


Location. 


1.  Kiddie  ground 

i.  Bed  Boot  Creek 

3.  ObMinel  off  Bloomfield'B  wharf  between  stakes  and 

middle  ground 

4.  Becky  reach 

6.  Martin's  reach,  off  Martin's  dock 

6.  Martin's  reach,  npiwr  parti  and  first  bend  above 

7.  Bishops  Point 


Total. 


Cnbic 
yards  re- 
moved 


18,SS» 
2,478 

i,sar 

4,419 
18,883 
16, «» 

7,875 


t»,Wl 


Area  dredged. 


Feet. 
l,«(IObylOO 
eOOby  SO 

250  by  100 

700  by  80 
1,800  by   96 
2,8(»by   32toe4 
n,  000  by  64 
I    260b7  82 


Depth  at 

mean 
low  water. 


12 

7 

12 
lOitoU 
10  toll 
10  toll 

10  toU 


All  the  dredged  material  was  pumped  ashore  above  high-water 
mark  on  or  near  the  banks  of  the  river  or  behind  dikes  in  the  vicinity 
of  the  dredged  areas. 

An  examination  of  the  dredged  channel  was  made  in  July  and 
soundings  platted  during  the  month  of  August. 

This  improvement  is  included  in  the  consolidated  appropriation  of 
$50,000  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
from  which  allotment  of  $22,000  has  been  made  for  this  work. 

About  two-thirds  of  the  work  contemplated  under  the  project  has 
been  completed. 

Details  in  reference  to  progress  made  upon  this  improvement  and 
estimates  for  its  completion  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  pages  180  and  1505. 

To  maintain  the  work  already  done  an  annual  appropriation  of 
$10,000  is  considered  necessary.  The  available  funds  and  the  addi- 
tional appropriation  recommended  will  be  applied  to  widening  the 
channel  between  Whitehead's  dock  and  New  Brunswick  and  to 
maintenance  work. 

Money  statement. 

July  1,  1904,  balance  unexpended f7,375. 64 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905   (allotment) 22,000.00 

Received  from  sale  of  condemned  property 1. 15 


29, 37a  79 
June  30,  1906,  amount  expende<l  during  fiscal  year,  for  maintenance 
of  Improvement 5, 141.22 


July  1,  1905,  balance  unexpended 24,2.35.57 

Amount  (estimated)  required  for  completion  of  existing  project 373, 392.  C8. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .Tune  30, 
1907,  in  addition  to  the  balance  unexpended  July  1.  lOO,') : 

For  works  of  improvement $50, 000. 00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


00,000.00 
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AFFBOFBIATIONS. 


June  18.  1878 _ $200,000 

March  3.  1870 80.000 

June  14.  1880 100.000 

Mnn-h  H.  1881 


25  000 
AuKiwt  2.  1882 ".I1"II       25.000 


July  n,  188*- 
AugiiRt  .').  188r> .. 
August  11.  1888. 


.35.000 
26.2i>0 
50.000 


July  13.  1892 $40,000 

August  18,  1894 20.000 

June  3,  1896 20.000 

March  .%  1899 20,000 

June  13,  1902  (allotment) 20.000 

March  3,  1905  ( allotment) 22, 000 


Total Tia250 


September  19,  1890 50.000 

December  16,  1904,  received  from  sale  of  condemned  property. 


$1.15 


ABSTRACT  OF  CONTRACT  IN  FORCE. 

Name  of  contractors :  Rogers  &  O'Brien. 
Date  of  contract :  March  24.  1903. 
Date  of  approval :  May  7,  1903. 
Date  of  commencement :  June  1,  1903. 

Date  of  completion:  Decemlier  1,  1903;  time  of  completion  waived. 
Dredging  72,000  cubic  yards  of  material,  more  or  less,  at  25  cents  per  cubic 
yard,  scow  measurement    This  contract  was  completed  on  July  1,  1901. 


OOMMEBCIAI.   STATISTICS. 

Freight  received  and  shipped  by  water,  190S. 
[Statistics  for  1904  were  asked  for  but  not  received.] 


Artidee. 


Tons. 


Estunated 
Taloe. 


Coal 

Clay.ores,  sand,  etc . 
Lnmoer 


PerHliier. 

Brick,  conduit,  flreprooflng,etc . 

Copper . 


Hnnufactnres. 
Shellfish. 


Hiaoellaneoas  merchandiae  . 
Total 


82,878 

804,687 

1«,77T 

T.filM 

4as,asi 

8T,77V 
88,488 

2,  an 

106,080 


1,00),  480 


ftsi.aw 

43,111 
2,474.!« 

s,OH.ai 
ti'.ta 

tin 

4,73S,«K 


10.»1,' 


Vegseln  engaged  in  above  commerce. 


Class. 

Knmber 
of  trips. 

Draft 

when 

loaded. 

Tonnage- 

8,948 
8,880 
7,884 

Feet. 
StoU 
4  to  IT 
4tol2 

no  to    300 

Sailveeselii    

GO  to  1,00) 

75to    ISO 

Total    

14,188 

(d)  SOtlTH   RIVER. 

Detailed  description  of  this  river  and  of  the  projects  for  ib 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  page  1139,  and  a  condensed  history  is  contained 
in  the  current  summary. 
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Nothing  has  been  done  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1905.  The  channel  dredged  in  the  preceding  fiscal 
year  was  sounded  in  July,  1904. 

This  improvement  is  included  in  the  consolidated  appropriation 
of  $50,000  made  by  the  river  and  harbor  act  approved  March  3, 
1905,  from  which  allotment  of  $5,000  has  been  made  for  this  work. 

A  description  of  the  last  work  done  is  contained  in  Annual  Report 
of  the  Chief  of  Engineers  for  1904,  page  1148. 

About  three-eighths  of  the  work  contemplated  under  this  project 
"has  been  completed. 

Details  as  to  the  progress  made  in  carrying  out  this  project  may  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1900, 
page  181,  and  for  1901,  page  1237. 

The  additional  appropriation  recommended  will  be  applied  to 
continuing  the  improvement  and  maintenance  work. 

Money  statement. 

July  1,  1904,  balance  unexpended $534.  80 

Amount  ai)propriated  by  river  and  harbor  act  approved  March  3, 1905 

(allotment)  5,000.00 


5,  534.  80 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement  534.80 


July  1,  1905,  balance  unexpended 5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 98,975.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  Improvement $50,000.00 

For  maintenance  of  improvement 5,  (XX).  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 18.97,  and  of  section  7  of  the  river  and  harl>or  act  of  1899. 


55,000.00 


APPROPBIATIONS. 

For  previous  project. 

March  3,  1871 $15,000 

March  3,  187.3 5,000 

$20,000 

For  present  project. 

•Tune   14,    1880 $40,000 

March  3,  1881 6,000 

August  2,  1882 10,000 

August  5,  188« 5,000 

August  11,  1888 5,000 

September  19,  1890 6,000 

July  13,  1892 7,000 

August  18,  1894 5,000 

June  3,  1896 5,000 

March  3,  1«)9 5,000 

June  13,  1892   (allotment) 5,000 

March  3,  1905  (allotment) 5,000 

103,000 

Total  for  both  projects 123,000 
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COMMEBCIAL  STATISTICS. 

Freight  received  and  shipped  bv  water,  1904, 


ArttcleB. 

TODB. 

Estimated 

Becelved: 

Cori 

i«,<Ry 

9,900 
8,000 

23S,tf7 
30,190 

tn,nt 

FertUlier 

^t» 

Band 

t,aoo 

Shipped: 

Bxiclc  conduit,  flae  Uning,  flreprooflng,  etc 

flOi.BM 

81,^ 

Total 

ae,asB 

l,CR,8n 

Vessels  engaged  in  above  commerce. 


ClaaB. 

NnmberJ*',""?^ 
""""""^•1  of  tripe. 

Draft 

when 

loaded. 

Tonnage. 

Bteamen 

1 

as 

U6 

no 

Feet. 
T^to  8i 
6   to  IS 
6ito  • 

lOOto    UO 

BaUvenels 

75  to    450 

Bargea,  etc 

lfiOtol,:a) 

Total 

M 

1,40( 

A  new  transportation  line  has  been  established  by  the  MoGIrr  Transportation 
Company.  I 


(e)    ELIZABETH   RIVEB. 

Detailed  description  of  this  river  and  of  the  project  for  its  improve- 
ment are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  page  1134,  and  a  conden.sed  history  is  contained  in  the  current 
summary. 

Nothing  has  been  done  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1905. 

This  improvement  is  included  in  the  consolidated  appropriation  of 
$.'50,000  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
from  which  allotment  of  $5,000  has  been  made  for  this  work. 

A  description  of  the  last  work  done  is  contained  in  the  Annual 
Report  for  1904,  page  1150. 

About  two-thirds  of  the  work  contemplated  under  tliis  project  has 
Ijeen  completed. 

The  additional  appropriation  recommended  will  be  applied  to 
maintenance  and  completion  of  improvement  in  accordance  with  the 
adopted  project. 
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Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  (allotment) |5,000.  00 

July  1,  1905,  balance  unexpended 5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 10, 160.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexiiended  July  1,  1905 : 

For  works  of  Improvement J16, 160.00 

For  maintenance  of  improveineiit 5.000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


21. 160. 00 


AFPSOFBIATIONS. 


March  3,  1879 *7, 500 

June  14,  1880 7,500 

March  3,  1881 4,000 

August  2,  1882 8, 000 

September  19,  1890 5,000 

July  13,  1892 5,000 


August  18.  1894 $3, 000 

June  3,  1896 3,  ICO 

June  13.  1902  (allotment) 2.000 

March  3,  1905  (allotment) 5,000 


Total 60, 160 


COMMEBCIAL   STATISTICS. 

Freight  received  and  shipped  hy  vcater,  190^. 
[Statement  by  merchants  located  on  river.] 


Articlee. 

Tons. 

Estimated 
vatne. 

Received: 

6,612 
18,480 
7,400 
8X8 
4,800 
8,000 

43 

18 

600 

tS4,9S6 

88,040 

24,400 

8,587 

T.HTTi !:>*«• , , .. , , ,, ..                   ,  . , 

60, 800 

1,000 

Shipped: 

Chemicals .-    .                        .            

4.611 

Fertilizer 

280 

Lumber -       ---                                    -  -.- 

7.200 

Total 

36,836 

198,894 

VesseU  engaged  in  above  eommerce. 


Class. 

Number. 

• 

Nnmber 
of  trips. 

Draft 
when 
loaded. 

Tonnage. 

80 
264 
161 

Feet. 
5  to  10 
4to  9 
4  to  10 

Wd 

Sailveasels .    . 

11 
12 

26  to  85 

100  to  600 

Total 

23 

605 
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(f)  shoal  harboh  and  cx)mpton  creek. 

Detailed  description  of  this  locality  and  of  the  project  for  its  im- 
provement are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897,  page  1150,  and  a  condensed  history  is  contained  in  the 
current  summary. 

Nothing  was  done  owing  to  lack  of  funds.  The  last  work  done  was 
authorized  by  the  river  and  harbor  act  approved  June  13,  1902,  and 
was  completed  on  June  12,  1903.  About  one-quarter  of  the  work 
proposed  under  this  project  has  been  completed. 

This  improvement  is  included  in  the  consolidated  appropriation 
made  by  the  river  and  harbor  act  approved  March  3, 1905,  from  which 
an  allotment  of  $5,000  has  been  made  for  this  work. 

The  additional  appropriation  recommended  will  be  applied  to  con- 
tinuing and  maintaining  the  improvement. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  (allotment) $5,000.00 

July  1,  1905,  balance  unexpended 5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project. 


47, 130. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement ?47, 130.  (X) 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


52, 130. 00 


APPBOPBIATIOnS. 


September  19,  1890 |5, 000 

July  13,  1802 3,000 

August  18,  1894— -     3,000 

June  3,  1896 5, 000 

March  3,  1899 8, 000 


June  13,  1902  (allotment)  ... 
March  3,  1905  (allotment) 


-  $8,000 

-  5.000 


Total 37,000 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  water,  190^. 

t  Statedienta  by  Capt.  Thomas  W.  CoUlns.  Vernon  S.  VaU,  and  T.  Gibson,   Port  Mon- 
mouth, N.  J.] 


*    Articles. 

Tons. 

Bsttmated 
value. 

Received: 

Fertilizer 

8,100 

WO 

4,08B 

1,000 

16,000 

S,tj«l 

600 

140 

$8,300 

Coal 

~4(» 

Fish  and  cl&ms                ......  .  .        .    . .... ....... .- 

07,  am 

75,000 

Shipped: 

I^iinn  nrodnce                .        .......        .        ...  ........................... 

860,000 

888,700 

12,600 

Pifth  oil  and  ^rftafl^  . 

6,saso 

Totel 

28,670 

908,860 
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Vessels  engaged  in  above  commerce. 


Claas. 

Nnmber. 

Nnmber 
of  trips. 



888 

80.  «W 

leo 

46,400 

Draft   1 

when      Tonnage, 
loaded. 

At*wxn4^ra 

3 

TO 

10 

110 

Feet. 
4to7 
lto7 
Sto7 
Itof) 

a)  to  200 

fl^ll  vnaaflla 

1  to  175 

BAr{(^M>,  M/^ 

StofiCO 

Ito   30 

Total 

118 

83,298 

The  number  of  passengers  parried  by  Steamer  Wm. 
was  about  2,000. 


r.  Wilson  during  1004 


(g)   CHEE8EQUAKE  CHEEK. 

Detailed  description  of  this  waterway  and  of  the  projects  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1886,  pages  763  to  765,  and  a  condensed  history  is  con- 
tained in  current  summary. 

Nothing  has  been  done  on  this  improvement  during  the  fiscal  year 
ending  June  30, 1905. 

This  improvement  is  included  in  the  consolidated  appropriation  of 
$50,000  made  by  the  river  and  harbor  act  approved  March  3,  1905, 
from  which  allotment  of  $5,000  has  been  made  for  this  work. 

Description  of  last  work  done  is  contained  in  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  page  763. 

About  four-ninths  of  the  work  contemplated  under  this  project  has 
been  completed. 

The  additional  appropriation  recommended  will  be  applied  to 
maintenance  and  completion  of  improvement  in  accordance  with  the 
adopted  project. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905  (allotment) $5,000.00 

July  1,  1905,  balance  unexi)ended 5,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000.  (K) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .SO, 
1907,  in  addition  to  ttie  balance  unexi>ended  July  1,  l!Xr> : 

For  worlis  of  improvement $50,000 

For  maintenance  of  improvement 2,000 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


52,000.00 


APPROPRIATIONS. 

June  14.  1880 $20,000 

March  3,  1881 5,000 

August  2,  1882 1.5,000 

March  3,  1905  (allotment) 5,000 

Total  45,000 
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COMMERCIAI.  STATISnCB. 

Tbe  oomnierce  of  tbe  creek  Ih  |)rluclpally  tn  brick,  clay,  and  farm  prodnce, 
and  amounted  In  1880  to  about  50,000  tons,  valued  at  about  |!216,000. 

Freight  received  and  shipped  by  tcaier,  1904. 
[Statement  by  Mr.  John  B.  Collins,  KeansbnrK.  N.  J.] 


Articlee. 


Tons. 


.EstiiiuiteMl 


Beceived: 

Uannre I  6,000  i  V.OOO 

Ehlpped:                                                                                                                  I  , 

Ppodnoo I  5,000  90,000 

ci»T <  16,000  I  ts,auo 

Suid 10,000  '  10,000 


Total. 


»,aao 


132,000 


Vessel*  engaged  in  above  commerce. 


Cbuas. 

Number 
of 

tripe. 

Draft 
when 
loaded. 

Tonnage. 

fitflwmerff 

UO 

Ftet. 
7to8 
«to7 

StoSE 

Barxes,  etc 

ISO  to  an 

G  6. 
IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

Detailed  descriptions  of  this  river  and  of  the  projects  for  its 
improvement  are  printed  in  the  iVnnual  Reports  of  the  Chief  of 
Engineers  for  1897,  pages  11.52  and  1155;  for  1900,  page  185,  and  a 
condensed  history  is  contained  in  current  summary. 

OPERATIONS   DURINO   THE   PAST   FISCAL    YEAR. 

The  work  done  thus  far  under  the  appropriation  of  $75,000  of  June 
13,  1902,  is  explained  in  detail  on  page  1153  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  19(>4. 

Under  proposals  opened  June  10,  1904,  contracts  for  dredging  were 
entered  into  with  the  Newhurgh  Dredging  Company,  dated  June  28, 
1904,  for  the  removal  of  about  100,000  cubic  yards  of  material,  at  23 
cents  per  cubic  yard,  from  the  main  stem;  and  with  Walter  IL 
Gahagan,  dated  July  1,  1004,  for  the  removal  of  about  60,000  cubic 
yards,  at  23  cents  per  cubic  yard,  from  the  north  and  south  branches. 
The  required  rate  of  work  on  these  contracts  was  20,000  cubic  yards 
per  month;  no  work  was  required  l)etween  December  1  and  March  1. 

The  plant  used  by  the  Newburgh  Dredging  Company  consists  of  a 
scoop  dredge,  a  pump  for  pumping  dredged  material  direct  from 
scows  to  place  or  deposit,  and  the  usual  scows  and  a  tugboat,  etc 
Most  of  the  material  excavated  under  this  contract  was  pumped  on 
the  United  States  reservation  behind  dike  B,  Sandy  Hook  peninsula. 

The  plant  used  by  Mr.  Gahagan,  except  during  the  month  of  June, 
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1905,  when  the  plant  of  the  Newburgh  Dredging  Company  was  used, 
consisted  of  a  large  centrifugal  pump,  with  the  usual  pontoons  and 
pipe  lines  for  pumping  direct  from  point  of  excavation  to  place  of 
deposit  of  material,  and  a  tugboat.  Material  excavated  under  this 
contract  was  placed  on  low  lands  behind  bulkheads  or  dikes  in  the 
Adcinity  of  the  location  of  dredged  areas. 

Dredging  under  contract  with  the  Newburgh  Dredging  Conipany 
was  commenced  on  July  28,  and  continued  until  November  12,  when 
it  was  suspended,  owing  to  the  collapse  of  the  pum|)ing  plant  which 
was  engaged  in  pumping  material  ashore.  No  further  work  was 
done  under  the  contract  in  1904,  as  the  pump  was  hauled  off  for 
repairs  and  the  contractor  decided  to  lav  up  the  plant  for  the  winter. 
The  winter  was  of  unusual  severity  and  duration,  and  resumption  of 
work  was  delayed  until  April  15,  at  which  time  it  was  resumed  and 
continued  under  a  waiver  of  time  limit.  The  total  amount  of  mate- 
rial removed  under  this  contract  was  103,413  cubic  yards,  and  the 
total  area  dredged,  all  in  the  main  entrance  channel,  partly  main- 
tenance work,  has  been  about  5,000  feet  in  length  and  from  150  to  300 
feet  in  width,  and  the  depth  made  was  about  7  feet  at  mean  low  water. 
Considerable  deterioration  occurred  in  this  channel  during  the  prog- 
ress of  the  work  last  sea.son  and  this  season,  and  parts  of  the  area 
mentioned  required  to  be  redredged.  This  part  of  the  project  from 
the  entrance  to  Highlands  bridge,  which  provides  for  a  channel  300 
feet  in  width  and  6  feet  deep  at  mean  low  water,  has  been  practically 
completed  under  this  contract. 

Preliminary  arrangements  for  dredging  imder  contract  with  Wal- 
ter H.  Gahagan  were  commenced  on  July  16,  when  the  plant  arrived 
and  the  setting  of  pipe  line  was  commenced.  Excavation  of  mate- 
rial was  begun  on  August  4  and  was  continued  to  November  30,  when 
it  was  suspended  for  the  winter.  The  depth  made  by  the  pump 
throughout  this  contract  was  from  6^  to  10  feet,  but  no  estimate  was 
made  for  material  removed  below  the  plane  of  7  feet  at  mean  low 
water.  The  total  amount  of  material  removed  under  the  contract  at 
that  time  had  been  26,255  cubic  yards  and  the  channels  at  Reeves 
channel,  lower  and  upper  crossovers,  and  Oceanic  Bridge  were 'com- 
pleted to  widths  of  from  150  to  200  feet.  The  project  in  the  north 
branch  was  then  considered  completed.  Work  under  this  contract 
was  resumed  on  April  1  and  continued  under  a  waiver  of  time  limit 
to  the  end  of  the  fiscal  year,  at  which  time  the  contract  had  been 
nearly  completed,  and  the  additional  work  accomplished  this  season 
was  as  follows:  Thirty -five  thousand  two  hundred  and  twenty-one 
cubic  yards  of  material  were  removed  from  the  south  branch;  two 
areas  of  shoals  each  of  1,000  feet  in  length  and  from  50  to  150  feet  in 
width  were  dredged  at  the  bend  at  Sea  bright  and  vicinity,  completing 
the  project  at  that  localitv;  and  three  areas  of  shoals  aggregating 
1,950  feet  in  length  were  dredged  between  the  junction  of  the  north 
and  south  branches  and  the  Seabright  Bridge.  The  widths  made  were 
about  120  feet,  nearly  completing  the  project  in  the  south  branch. 
The  total  amount  of  material  removed  under  this  contract  to  the  end 
of  the  fiscal  year  was  61,476  cubic  yards. 

Project  for  expenditure  of  the  appropriation  of  $20,000  made  by 
the  river  and  harbor  act  of  March  3,  1905,  was  submitted  on  May  22 
and  approved  on  May  25.  This  project  provides  for  dredging,  for 
completion  of  the  project,  and  maintenance  this  season. 
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All  of  the  work  contemplated  under  the  present  project  has  been 
nearly  completed.  Work  is  still  required  for  maintaining  the  chan- 
nels and  dikes. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  completion  and  maintenance  of  improvement  in 
accordance  with  the  project. 

Money  statement. 

July  1,  1904,  balance  unexpended $46,469.72 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-     20, 000.  00 


June  30,  1905,  amount  ex|>euded  during  fiscal  year : 

For  works  of  improvement $26,893.95 

For  maintenance  of  Improvement 10,803.58 


66, 469.  72 


37, 697. 53 


July  1,  1905,  balance  unexpended 28,  T72. 19 

July  1,  1905,  outstanding  liabilities 4,292.39 


July  1,  1905,  balance  available 24,479.80 

July  1,  1905,  amount  covered  by  uncompleted  contracts l 404.80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1.   1905 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPRIATIONS. 

'  Tw  prevtoug  project. 

Aujrust  30.  1852 $1,500 

March  3,  1871 14,000 

March  3,  1873 5,000 

$20,500 

For  present  project. 

June  18,  1878 $18,000 

March  3,  1879 10,000 

June  14,  1880 30,000 

March  3,  1881 86,000 

August  2,  1882 30,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

September  19,  1890 10,000 

July  13,  1892  ___ 10,000 

August  18,   1894 5,000 

June  3,  1896 16,000 

March  3,   1899 10,000 

June  6,  1900  (allotment)   (maintenance) 10,000 

June  13,  1902 75,000 

March  3.  1905 20,000 

349.000 

Total  for  both  projects , , 369,500 
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ABSTRACTS  OF  CONTRACTS  IN  FORCE. 

Name  of  contractor :  The  Newburgh  Dredging  Company. 

Date  of  contract :  June  28,  1904. 

Date  of  commencement:  July  19,  1904. 

Date  of  completion  :  March  21,  1905 ;  time  of  completion  waived. 

Dredging  100,000  cubic  yards  of  material,  more  or  less,  below  the  Highlands 
bridge,  at  23  cents  per  cubic  yard,  scow  measurement.  Contract  was  completed 
on  May  18,  1905. 

Name  of  contractor :  Walter  H.  Gahagan. 
Date  of  contract :  July  1,  1904. 
Date  of  approval :  July  14,  1904. 
Date  of  commencement :  July  19,  1904. 

Date  of  completion  :  October  18,  1904 ;  time  of  completion  waived. 
Dredging  60,000  cubic  yards  of  material,  more  or  less,  above  the  Highlands 
bridge,  at  23  cents  per  cubic  yard,  scow  measurement 


COMUEBCIAL  STATISTICS. 

Freight  received  and  shipped  hy  water,  1904. 

[Statement  by  T.  G.  and  W.  B.  Patten,  Lodk  Branch,  N.  J.,  for  sodth  branch  of  the  river, 
and  Capt.  C.  E.  Throckmorton,  Red  ffank,  N.  J.,  for  north  branch  of  the  river.] 


Articles. 


Tons. 


Estimated 
TBlne. 


Beceived: 

Cool I  86,000 

Lnmber 1,800 

Bnildlng  materials 16,800 

HisceUaneons 467,646 

Shipped:  I 

t^rmprodace aiO,000 

Fish  and  shellfish ,  18,000 

MIscellaneons '  9,045 

Total i  7«>,»0 


tl7B,000 
86,000 
776,000 
987,918 

6,000,000 
480,000 
I         217,918 


7,061,8«6 


Vessels  engaged  in  above  commerce. 


Class. 

Number 
of  trips. 

Draft 
when 
loaded. 

Tonnage. 

Steamers 

1,680 
200 
26 

Feet. 
4ito6i 
81  to? 
4  to6 

* 

Snil  ypqiwls 

26  to  40 

46to  76 

Total 

1,876 

Number  of  passengers  carried  by  the  Patten  Line  during  the  year  1904  was 
266,157. 


G  7. 
IMPROVEMENT  OP  MANASQUAN   (SQUAN)    RIVER,  NEW  JERSEY. 

Detailed  description  of  this  river  and  of  the  project  for  its  improve- 
ment are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  page  1070.  and  a  condensed  history  is  contained  m  current 
siuumary. 
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OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

At  the  close  of  the  last  fiscal  year  project  apjjroved  on  April  30, 
1904,  provided  for  expending  the  available  funds  in  making  an  exam- 
ination of  the  ruins  of  the  south  dike  and  vicinity  and  for  the  removal 
of  the  dike  from  the  channel  of  the  inlet. 

A  further  examination  of  the  inlet  and  dikes  was  made  on  August 
16,  and  a  report  on  same  was  submitted  to  the  Chief  of  Engineers  on 
August  29,  which  was  approved  on  October  5,  1904.  This  report 
contained  recommendation  to  expend  $1,000  for  repairing  the  north 
dike  and  to  hold  remaining  available  funds  for  work  which  may 
hereafter  be  necessary.  This  project  is  now  in  force,  and  a  proposal 
has  been  accepted  to  do  the  required  work,  but  operations  under  same  . 
have  not  yet  been  commenced.  | 

This  improvement  under  the  present  project  is  about  half  com-  J 
pleted.  1 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  the  continuation  of  the  improvement.  ■ 

1 
Money  statement. 

July  1,  1904,  bnlance  unexpended ^ $5,797.57 

June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  Improvement 26. 84 


July  1,  1905,  balance  unexpended 3,  770.  73 


Amount  (estimated)  required  for  completion  of  existing  project 14,  375. 00 


Amount  that  can  be  profitably  exiiended  in  fiscal  year  ending  June  30. 
1897,  for  work  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 14,3^.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


March  3,  1879 $12,000 

June  14,  1880 20,000 

August  2,  1882 - 7, 000 

September  19,  1890 2,000 


APPBOPBIATIONS. 

March  3,  1899.. $5,000 


Total 46.000  i 


COMMEBCIAI.  STATISTICS. 

The  commerce  of  this  river  is  small,  owing  to  olmtructlons  at  the  Inlet  The 
river  is  largely  used  by  pleasure  craft  during  the  summer  season,  nnd  the  inlet 
is  used  to  some  extent  by  small  fishing  tmats.  No  estimates  of  tonnage  or  values 
have  been  received.  I 


G  8. 

MODIFICATION  OF  HARBOR  LINES  IN  ARTHUR  KILL.  AND  NEWARK 
BAY,  AT  ELIZABBTHPORT,  NEW  JERSEY. 

Sir:  The  Central  Railroad  Company  of  New  Jersey,  owners  of 
water-front  land  at  Elizabethport,  N.  J.,-more  fully  described  in  the 
accompanying  map,"  respectfully  request  changes  in  the  pierhead  and 
bulkhead  lines  at  that  point.  'The  particular  changes  which  are  re- 
quested are  set  forth  in  red  lines  on  tne  accompanying  map,«  of  which 


»  Not  printed. 
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duplicate  copies  are  inclosed.  The  changes  asked  for  do  not  propose 
any  substantial  alteration  in  the  bulkhead  line  as  indicated  upon  the 
Grovemment  maps,  nor,  indeed,  in  the  pierhead  line,  except  in  that 
portion  of  the  latter  line  northeast  of  Pine  street,  where  the  water  is 
very  shoal  and  the  stream  quite  wide.  Our  attention  has  been  called 
to  the  desirability  of  these  changes  in  connection  with  the  rebuilding 
of  some  of  our  docks  and  piers  at  this  point,  and  particularly  in  con- 
nection with  the  location  of  new  piers.  Upon  inquiry  it  appears  that 
the  monuments,  as  well  as  the  surveyor's  notes,  based  upon  which  the 
present  Government  maps  have  been  prepared,  have  been  lost,  and 
that  there  is  no  way  of  precisely  locating  the  bulkhead  and  pierhead 
lines  on  the  ground,  so  that  we  can  certainly  conform  our  new  con- 
struction to  mese  lines.  Furthermore,  it  has  developed  that  the  flats 
extend  so  far  out  from  the  shore  northeast  of  Pine  street  extended  that 
piers  in  this  region  should  extend  about  200  feet  beyond  what  appears 
to  be  the  present  pier  line ;  and  that  no  detriment  to  general  naviga- 
tion or  to  other  interests  will  result  from  this  extension,  inasmuch  as 
this  pier  line  would  only  be  extended  where  there  are  broad  flats  and 
where  the  stream  is  very  wide.  The  beginning  point  of  the  proposed 
pier  and  bulkhead  lines,  indicated  on  the  blueprint  in  Chancellor 
Dock,  corresponds,  we  understand,  with  the  beginning  point  of  these 
lines  as  now  fixed.  From  our  conference  with  members  of  the  Harbor 
Line  Board  in  New  York,  we  understand  that  it  is  quite  as  desirable 
from  their  points  of  view  as  from  ours  to  be  able  by  appropriate 
monuments  to  definitely  locate  the  lines  on  the  ground  at  this  point. 
The  Central  Eailroad  Company  of  New  Jersey  is  the  owner  of  all 
the  property  which  will  be  aflfected  by  the  proposed  changes. 
Respectfully,  yours, 

The  Central  Railroad  Company  of  New  Jersey, 
By  Robert  W.  de  Forest,  Vice-President. 

The  honorable  Secretary  of  War. 

[Second  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  June  17,  1904. 
Respectfully  referred  to  Col.  Charles  R.  Suter,  Corps  of  Engineers, 
president,  for  report  by  the  New  York  Harbor  Line  Board. 

This  paper  to  be  returned.    The  duplicate  may  be  retained  by  the 
Board  if  desired. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  V.  S.  Army. 

[Third  Indorsement.] 

The  New  York  Harbor  Line  Board, 

Army  Building, 
New  York  City,  July  7,  190^. 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  Board  of  this  date. 
The  duplicate  of  this  paper  has  been  retained. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 

President  of  the  Board. 
XNO  1905  M 67 
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[Fourth  IndorBcment.] 

War  Department, 
Office  of  the  Chief  of  Ekoineers, 

Washington,  July  16, 1904. 
Respectfully  returned  to  the  Secretary  of  War. 
The  Central  Railroad  Company  of  New  Jersey  requests  a  modifica- 
tion of  the  existing  bulkhead  and  pierhead  lines  in  front  of  its 
property  on  Arthur  Kill  and  Newark  Bay,  at  Elizabethport,  N.  J., 
in  connection  with  a  project  for  rebuilding  its  docks  and  piers  and 
locating  others  at  this  point. 

The  matter  has  been  referred  to  the  New  York  Harbor  Line  Board, 
which  recommends  for  adoption  certain  modified  lines,  described  in 
its  report  of  the  7th  instant,  herewith,  and  delineated  on  the  accom- 
panying tracing." 

I  concur  in  the  recommendation  of  the  Board,  and  further  recom- 
mend that  the  Secretary  place  his  approval  upon  the  Board's  report 
and  tracing,"  both  of  which  have  been  prepared  for  his  signature. 

The  lines  selected  by  the  Harbor  Line  Board  are  practically  the 
same  as  those  requested  by  the  applicant. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 


REPORT  OF  the  NEW  YORK  HARBOR  LINE  BOARD. 

Harbor  Line  Board, 
New  York  City,  July  7, 190k' 

General  :  The  New  York  Harbor  Line  Board  has  the  honor  to  sub- 
mit the  following  report  on  the  application  of  the  Central  Railroad 
of  New  Jersey  for  modification  of  the  pier  and  bulkhead  lines  in  front 
of  its  property  at  Elizabethport,  N.  J.,  which  was  referred  to  the 
Board  by  your  indorsement  or  June  17, 1904. 

Accompanying  the  report  is  a  tracing  °  showing  modified  lines  for 
this  locality,  which  are  recommended  for  adoption.  Owing  to  the 
indefinite  character  of  the  description  of  the  present  lines,  due  to  a 
lack  of  points  of  reference  which  can  now  be  definitely  located,  the 
Board  has  acertained  and  fixed  as  accurately  as  practicable  the 
points  for  the  beginning  and  ending  for  the  modified  lines  herein 
recommended,  and,  so  far  as  this  particular  locality  is  concerned, 
those  points  have  been  so  described  by  fixed  monuments  that,  if  lost, 
they  can  readily  be  restored ;  but  the  absence  of  monuments  in  this 
general  locality,  and  especially  around  Staten  Island,  with  r^ard  to 
which  the  Board  has  heretofore  called  the  attention  of  the  Depart- 
ment, is  a  constant  source  of  difficulty  and  leads  to  frequent  requests 
from  navigation  interests  for  interpretation  of  the  existing  lines.  A 
separate  communication"  to  the  Department  on  this  subject  is  for- 
warded this  date. 

«  Not  printed. 


Digitized  by 


Google 


APPENDIX  a — ^BEPOBT  OF   COLONEL  LIVEBMOSE.  1059 

The  modified  lines  as  now  recommended  are  described  as  follows: 

The  pierhead  and  bulkhead  lines  begin  at  the  same  point,  being  a  point  In  the 
pierhead  and  bulkhead  line  approved  by  the  Secretary  of  War  March  4,  1890, 
which  la  925  feet  from  the  center  line  of  First  street  measured  on  a  line  par- 
allel to  and  33  feet  northeasterly  from  the  southwest  side  of  Elizabeth  arenue ; 
from  thence  the  pierhead  and  bulkhead  lines  diverge  and  run  generally  north- 
easterly and  In  straight  lines,  as  follows : 

The  bulkhead  line  runs  to  a  point  in  the  prolongation  of  the  southwest  side  of 
Fulton  street  730  feet  from  the  center  line  of  First  street;  thence  to  a  point 
603.21  feet  from  the  center  line  of  First  street  measured  on  a  line  parallel  to  and 
21  feet  northeasterly  from  the  center  line  of  Livingston  street;  thence  to  a 
point  1,512  feet  from  the  center  line  of  First  street  measured  on  a  line  parallel 
to  and  50  feet  northeasterly  from  the  center  line  of  Pine  street;  thence  to  a 
point  1,512  feet  from  the  center  line  of  First  street  measured  at  right  angles 
thereto  at  a  point  234.25  feet  northeasterly  from  the  stone  monument  at  the 
Intersection  of  the  center  lines  of  First  street  and  Isham  place ;  thence  to  a  point 
In  the  bulkhead  line  approved  by  the  Secretary  of  War  March  27,  1890,  said 
point  being  338  feet  northerly  from  the  center  line  of  the  Central  Railroad  of 
New  Jersey  measured  at  right  angles  thereto  at  a  point  300  feet  westerly  from 
a  stone  monument  at  station  No.  457  of  satd  railroad  on  said  center  line,  and 
being  500  feet  from  the  pierhead  line  approved  by  the  Secretary  of  War  May 
13,  1901. 

The  pierhead  line  mns  to  a  point  in  the  prolongation  of  the  southwest  side  of 
Fulton  street  830  feet  from  the  center  line  of  First  street;  thence  to  a  point 
783.21*  feet  from  the  center  line  of  First  street  measured  on  a  line  parallel  to 
and  21  feet  northeasterly  from  the  center  line  of  Livingston  street;  thence  to  a 
point  1,912  feet  from  the  center  line  of  First  street  measured  on  a  line  parallel 
to  and  375  feet  northeasterly  (at  right  angles)  from  the  center  line  of  Pine 
street ;  thence  to  a  point  1,912  feet  from  the  center  line  of  First  street  measured 
at  right  angles  thereto  at  a  point  234.25  feet  northeasterly  from  the  stone  monu- 
ment at  the  Intersection  of  the  center  lines  of  First  street  and  Isham  place; 
thence  to  a  point  In  the  pierhead  line  approved  by  the  Secretary  of  War  March 
27,  1890,  being  a  terminal  point  in  the  modification  of  that  line  approved  by  the 
Secretary  of  War  May  13, 1901,  said  point  being  354  feet  southerly  from  the  cen- 
ter line  of  the  Central  Railroad  of  New  Jersey  measured  at  right  angles  thereto 
at  a  point  232.6  feet  westerly  from  a  stone  monument  at  station  No.  457  of  said 
railroad  on  said  center  line. 

Respectfully  submitted. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 
W.  L.  Marshall, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gren.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Wak  Department,  July  18,  1904. 
Approved. 

Robert  Shaw  Oliver, 
Acting  Secretary  of  War. 


G  9. 

modification  of  harbor  lines  on  arthttr  kill  from  pine 
street  to  elizabeth  avenue,  elizabethport,  new  jersey. 

February  1, 1905. 
Sir:  The  Central  Railroad  CJompany  of  New  Jersey,  owners  of 
water-front  land  at  Elizabethport,  N.  J.,  more  fully  described  in  the 
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accompanying  map,"  respectfully  request  changes  in  the  bulkhead 
line  at  that  point.  The  particular  changes  which  are  requested  are 
set  forth  by  red  lines  on  the  accompanying  map,"  of  which  duplica. 
copies  are  inclosed.  They  involve  adopting  as  the  combined  pierhead 
and  bulkhead  line  that  portion  of  the  present  pierhead  line  which 
lies  substantially  between  Elizabeth  avenue,  so  called,  and  Bond 
street,  so  called,  to  the  Arthur  Kill.  Our  attention  has  been  called 
to  the  desirability  of  these  changes  in  connection  with  the  rebuilding 
of  some  of  our  docks  and  piers  at  this  point,  where  we  have  extensive 
improvements  in  progress.  We  are  satisfied  that  no  detriment  to 
general  navigation  or  other  interests  will  result  from  this  combina- 
tion of  the  bulkhead  and  pier  lines  at  this  point. 

The  Central  Railroad  Company  of  New  Jersey  is  the  owner  in  fee 
of  all  the  property  which  will  be  m  any  way  affected  by  the  proposed 
change. 

In  addition  to  the  accompanying  map,"  of  which  duplicate  copies 
are  inclosed,  we  send  duplicate  descriptions"  of  the  proposed  new 
bulkhead. 

Respectfully  yours, 

The  Central  Railsoad  Company  of  New  Jersey, 
By  Robert  W.  de  Forest,  Vice-President. 

The  Secretary  of  War. 


[Second  indorsement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  JO,  1906. 
Respectfully  referred  to  Col.  Charles  R.  Suter,  Corps  of  Engineers, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 

A.  Mackenzib, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 

[Third  indorsement.] 

New  York  Harbor  Line  Board, 

New  York  City,  March  17, 1905. 
Respectfully  returned  to  the  Chief  of  En^neers,  inviting  atten- 
tion to  the  report  of  the  New  York  Harbor  Line  Board  of  tnis  date 
on  the  within  subject. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 

President  of  the  Board. 

[Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  April  8, 1905. 
Respectfully  returned  to  the  Secretarjr  of  War. 
The  Central  Railroad  Company  of  New  Jersey  requests  a  modifi- 
cation of  the  bulkhead  line  on  Arthur  Kill,  between  Pine  street  and 


"  Not  printed. 
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Elizabeth  avenue,  in  the  city  of  Elizabethport,  N.  J.,  in  such  manner 
as  to  make  the  bulkhead  line  for  a  part  of  the  distance  coincident 
with  the  pierhead  line. 

The  matter  has  been  referred  for  consideration  by  the  New  York 
Harbor  Line  Board,  from  whose  report  of  the  17th  ultimo,  herewith, 
it  appears  that  in  the  opinion  of  the  Board  the  granting  of  this  appli- 
cation will  not  injuriously  affect  the  navigable  waters  in  the  locality 
in  question,  and  approval  of  the  request  by  the  Secretary  of  War  is 
recommended. 

Concurring  in  the  views  of  the  Boardj  I  recommend  that  the  modi- 
fied line  as  proposed,  which  is  described  m  detail  in  the  Board's  report 
and  delineated  on  the  accompanying  tracing,"  be  approved  by  the 
Secretary  of  War,  and  that  tne  Secretary  indicate  his  approval  on 
said  report  and  tracing,  both  of  which  have  been  prepared  for  his 
signature. 

Among  <the  accompanying  papers  is  a  letter  "  addressed  to  the  Har- 
bor Line  Board  by  Mr.  Thomas  W.  Butts,  of  New  York  City,  pro- 
testing against  the  granting  of  this  application. 

From  the  Board^  indorsement  thereon  it  appears  that  Mr.  Butts 
was  represented  at  the  public  hearing  held  in  this  case,  that  the  objec- 
tions urged  by  him  were  considered  before  arriving  at  a  conclusion 
in  the  matter,  and  that,  after  a  careful  consideration  of  the  letter 
of  protest  referred  to,  the  Board  sees  no  reason  for  modifying  the 
recommendation  made  in  its  formal  report  on  the  subject. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 


befobt  of  the  new  yobk  hasbor  line  boabd. 

Harbor  Line  Board, 
New  York  City,  March  17, 1905. 

General:  The  New  York  Harbor  Line  Board  has  carefully  consid- 
ered the  application  of  the  Central  Kailroad  of  New  Jersey,  made  to 
the  Secretary  of  War  February  1,  1905,  for  extension  of  the  existing 
bulkhead  line  in  the  Arthur  Kill  at  Elizabethport,  N.  J.,  which  was 
referred  to  the  Board  for  consideration  and  report  by  your  indorse- 
ment of  February  10, 1905,  and  has  the  honor  to  submit  the  following 
report  thereon: 

A  public  hearing  in  the  matter  was  given  by  the  Board  on  the  9th 
instant,  which  had  been  advertised  in  the  public  press.  Invitations 
to  attend  this  hearing  were  also  sent  to  all  corporations  and  individ- 
uals interested  so  far  as  their  addresses  could  be  ascertained. 

From  the  stenographer's  report  •  of  the  hearing,  herewith  inclosed, 
it  will  be  seen  that  there  is  practically  no  opposition  to  the  extension 
asked  for,  and  as  the  Board  is  satisfied  that  the  granting;  of  the  appli- 
cation will  not  injuriously  affect  the  navigable  waters  m  the  locality 
in  question,  its  approval  by  the  Secretary  of  War  is  recommended. 

The  modified  line  as  applied  for  is  shown  on  a  tracing"  which 
accompanies  this  report  and  is  described  as  follows : 

Tbe  bulkhead  line  begins  at  a  point  in  tlie  plerbead  and  bollcbead  line 
approved  by  tbe  Secretary  of  War  March  4,  1890,  being  also  the  beginning  of  the 

"Not  printed. 
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pierhead  and  bulkhead  lines  approved  by  the  Secretary  of  War  July  18,  1904, 
aald  point  being  925  feet  from  the  center  line  of  First  street,  measured  on  a  line 
parallel  to  and  33  feet  northeasterly  from  the  southwest  side  of  Elizabeth 
avenue ;  thence  the  bulkhead  line  coincides  with  the  pierhead  line  approved  by 
the  Secretary  of  War  July  18,  1904,  as  follows:  Running  northeasterly  to  a 
point  In  the  prolongation  of  the  southwest  side  of  Fulton  street  830  feet  from 
the  center  line  of  First  street ;  thence  to  a  point  783.21  feet  from  the  center  line 
of  First  street,  measured  on  a  line  parallel  to  and  21  feet  northeasterly  from  the 
center  line  of  Livingston  street ;  thence  to  a  point  In  the  pierhead  line  approved 
by  the  Secretary  of  War  .July  18, 1904,  said  point  being  1,512  feet  from  the  center 
line  of  First  street,  measured  on  a  line  parallel  to  and  317.73  feet  southwesterly 
!  at  right  angles  from  the  center  line  of  Fine  street ;    thence  the  bulkhead  Hue 

I  diverges  from  the  pierhead  line  and  runs  in  a  straight  line  to  a  point  in  the 

j  bulkhead  line  approved  by  the  Secretarj'  of  War  July  18,  1904.  said  point  being 

I  1,512  feet  from  the  center  line  of  First  street,  measured  on  a  line  parallel  to  and 

j  00  feet  northeasterly  at  right  angles  from  the  center  line  of  Pine  street 


Respectfully  submitted. 


Cha8.  R.  Suteb, 
Colonel,  Corps  of  ErCgineers. 

Amos  Stickney, 
Colonel,  Corps  of  Engineers. 
W.  L.  Marshall, 
Lieut.  Col.,  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  Army. 

[First  indorsement.] 

Wab  Depabthent,  AprU  IS,  1906. 
Approved. 

Wm.  H.  Tapt, 

Secretary  of  War. 

G    ID. 

MODIFICATION  OF  HARBOR  LINES  IN  ARTHUR  KILL  AT  SMOKING 
POINT,  ROSSVILLE,  STATEN  ISLAND,  NEW  YORK. 

31  Nassau  Street, 
New  York,  AprU  17, 1906. 
Sir  :  On  February  21, 1905,  on  behalf  of  James  G.  Timolat,  of  Staten 
Island,  I  requested  that  the  bulkhead  or  harbor  pier  line  in  front  of 
his  property  at  Smoky  Point,  in  Rossville,  Staten  Island,  fronting  on 
the  Arthur  Kill,  be  altered  and  amended  in  accordance  with  a  map* 
and  description  "  sent  in  that  letter.  That  matter  was  referred  to  tne 
Harbor  Lme  Board,  and  since  that  time  a  final  survey  of  the  neigh- 
borhood has  been  had.  Owing  to  the  effacement  of  the  original 
station  of  the  harbor-line  survey,  the  map  and  description  are  not 
correct.  The  survey  having  been  had  now  and  the  line  asked  for 
being  referred  to  as  the  station  Smoky  Point  of  the  United  States 
Geodetic  Survey,  which  is  on  the  property,  the  matter  become.s 
clarified,  and  I  would  now  ask  for  an  extension  of  the  pierhead  line 
in  accordance  with  the  following  description.  The  courses  refer  to 
the  true  meridian : 

a  Not  printed. 
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Beginning  at  a  point  in  the  pierhead  and  bulkhead  line  approved 
by  the  Secretary  of  War  March  4,  1890,  said  point  being  north 
55°  43'  east,  267.3  feet  from  station  Smoky  Point,  and  thence  easterly 
and  in  a  straight  line  to  a  point  north  69°  east,  470  feet  from  station 
Smoky  Point ;  thence  southeasterly  in  a  straight  line  to  a  point  in  the 
pierhead  and  bulkhead  line  approved  by  the  Secretary  of  War  March 
4, 1890,  said  point  being  south  89°  19'  20"  east,  815.2  feet  from  station 
Smoky  Point. 

Having  been  given  to  understand  that  the  Harbor  Line  Board  is  to 
have  a  meeting  within  a  day  or  so,  I  have  drawn  this  letter  and  map" 
in  duplicate  and  have  sent  them  a  copy.     It  is  respectfully  requested 
that  permission  be  given  as  herein  set  forth. 
Respectfully, 

Montague  Lessusb. 

Hon.  William  H.  Taft, 
Secretary  of  War. 

^  [Second  Indorsement.] 

War  Depabtment, 
Office  of  the  Chief  of  Engineebs, 

Washington,  April  22,  1905. 
Respectfully  referred  to  Col.  Charles  R.  Suter,  Corps  of  Engineers, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  S.  Army. 

[Third  Indorsement.] 

New  York  Harbor  Line  Board, 

New  York  City,  April  26, 1905. 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  accompanying  report  of  this  date. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 

President  of  the  Board. 

[Fourth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  May  8, 1906. 

Respectfully  returned  to  the  Secretary  of  War. 

This  is  an  amended  request  for  modification  of  existing  harbor 
line  in  front  of  the  property  of  Mr.  James  G.  Timolat,  on  Arthur 
Kill,  at  Smoking  Point,  Kossville,  Staten  Island,  New  York. 

The  matter  has  been  referred  for  consideration  by  the  New  York 
Harbor  Line  Board,  from  whose  report  of  the  26th  ultimo,  herewith, 
it  apnears  that  the  interests  of  navigation  will  not  be  injuriously 
affected  by  a  modification  of  the  line  substantially  as  requested. 

Concurring  in  the  views  of  the  Board,  I  recommend  that  the  modi- 
fied line  proposed  by  it,  which  is  delineated  on  the  accompanying 
tracing"  and  described  in  detail  in  the  Board's  report,  be  approved 
by  the  Secretary  of  War. 

«  Not  printed. 
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I  further  recommend  that  the  Secretary  indicate  his  approval  on 
the  tracing"  and  description,  both  of  which  have  been  prepared  for 
his  signature. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Eng/ineers,  U.  S.  Army. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
New  York  City,  April  26, 1905. 

General  :  The  New  York  Harbor  Line  Board  has  the  honor  to  sub- 
mit the  following  report  on  the  application  of  Mr.  Montague  Lessler, 
dated  April  17,  1906,  for  a  change  in  the  pierhead  line  on  Arthur 
Kill  in  front  of  the  property  of  nis  client,  Mr.  James  G.  Timolat, 
which  was  referred  to  the  Board  by  your  indorsement  of  April  22, 
1905,  this  application  being  a  modification  of  a  former  one  made  by 
Mr.  Lessler  under  date  of  February  21,  1905. 

The  Board  has  fully  considered  this  application  and  finds  that  the 
interests  of  navigation  will  not  be  inj'uriously  affected  by  modifying 
the  existing  harbor  lines  in  the  vicinity  in  question,  as  shown  by  the 
tracing"  which  accompanies  this  report,  and  therefore  recommends 
that  such  modification  be  approved.  The  change  of  the  lines  thus 
recommended  substantially  agrees  with  what  is  desired  by  the  appli- 
cant, and  the  modified  line  is  described  as  follows : 

Beginning  at  a  point  In  the  pierhead  and  bulkhead  line  approved  by  the  Sec- 
retary of  War  March  4,  1890,  tabulated  as  being  95  feet  from  Station  XI, 
measured  at  right  angles  to  the  base  line  Joining  Stations  X  and  XI,  said  point 
being  north  55°  .%'  00"  east  267.9  feet  from  station  Smoky  Point,  established 
by  the  United  States  Coast  and  Geodetic  Survey,  1885 ;  thence  easterly  in  a 
straight  line  to  a  point  north  69°  east  470  feet  from  station  Smoky  Point; 
thence  southeasterly  in  a  straight  line  to  a  point  in  the  pierhead  and  bulkhead 
line  approved  by  the  Secretary  of  War  March  4,  1890,  tabulated  as  being  95  feet 
at  right  angles  from  the  base  line  Joining  Stations  XI  and  XIII,  at  a  point  533 
feet  from  its  origin  In  Station  XI,  said  point  being  south  89°  23'  05"  east,  815b3 
feet  from  station  Smoky  Point    All  bearings  refer  to  the  true  meridian. 

Respectfully  submitted. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers. 

Amo8  Sticknet, 
Colonel,  Corps  of  Engineers. 
W.  L.  Marshall, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.S.  A. 

•  War  Department,  May  11, 1905. 

Approved. 

Robert  Shaw  Oliver, 

Assistant  Secretary  of  War. 

oNot  printed. 
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IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND  PENN- 
SYLVANIA, AND  OF  CERTAIN  WORKS  IN  DELAWARE  BAY,  DELA- 
WARE. 


REPORT  OF  MAJ.  J.  C.  8ANF0RD.  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905,  WITH 
OTHER  DOCUMENTS  RELATING  ^O  THE  WORKS. 

IMPROVEMENTS. 


Delaware  River,  New  Jersey  and 
Pennsylvania. 

Ice  Harbor  at  Marcus  Hook,  Penn- 
sylvania. 

Construction  of  Iron  pier  In  Dela- 
ware Bay,  near  Lewes,  Delaware. 

Delaware  breakwater,  Delaware. 


5.  CJonstruetlon   of   harbor  of  refuge, 

Delaware  Bay,  Delaware. 

6.  Removing  sunken   vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 

7.  Construction  of  seagoing  hydraulic 

dredges. 


Engineer  Office,  United  States  Abut, 

Philadelphia,  Pa.,  July  19, 1905. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  of  the  Philadelphia 
district,  also  of  dredge  construction  in  my  charge,  for  the  fiscal  year 
ending  June  30, 1905. 

Very  respectfully,  your  obedient  servant, 

•  J.  C.  Sanpord, 

Major,  Corps  of  Engineers. 

Brig.  (Jen.  A.  Macej:nzie,  

Chief  of  Engineers,  V.  S.  A. 


H  I. 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND  PENNSYL- 
VANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  877 ;  1897,  page  1192 ;  1898, 
page  1075;  1899,  page  1317 ;  1900,  page  1557 ;  1901,  page  1310 ;  1902, 
page  1025;  1903,  page  957,  and  1904,  page  1181. 
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Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations :  , 

1.  Surveys  of  the  channel  at  Duck  Creek  flats  and  near  Reedy 
Island. 

2.  Improvement  of  Salem  Cove  and  Duck  Creek  Flats  shoals. 

3.  Improvement  of  Cherry  Island  Flats  shoals. 

4.  Improvement  of  Schooner  ledge. 

5.  Improvement  of  Deep  Water  Point  Flats  shoal. 

6.  Improvement  of  Tinicum  Island  Flats  shoal. 

These  operations  will  be  described  in  thrf  above  order.  The  locali- 
ties referred  to  and  previous  operations  thereat  are  described  in  the 
Annual  Beports  of  the  Chief  of  Engineers  for  1896,  pages  1075  to 
1079,  and  1899,  pages  1317  to  1322. 

1.   SDHVET8. 

Duck  Creek  -flats. — ^This  survey  was  made  for  the  purpose  of  ascer- 
taining the  changes  in  the  channel  due  to  dredging  and  the  amount 
of  material  dredged  by  the  contractor  below  the  depth  of  31  feet  at 
mean  low  water. 

Near  Reedy  Island. — This  survey  was  made  for  the  purpose  of  as- 
certaining the  changes  in  the  channel  due  to  dredging  and  the  con- 
struction of  the  bulkhead. 

2.   IMPROVEMENT  OF  BAKER,  SALEM  COVE,  AND  DUCK  CREEK  FLATS  SHOALS. 

During  the  past  fiscal  year  operations  under  the  general  project 
have  been  in  progress  as  follows : 

Under  a  project  submitted  July  1  and  approved  July  7,  1902,  for 
the  expenditure  of  $600,000  appropriated  and  $2,400,000  additional 
authorized  in  the  river  and  harbor  act  approved  June  13,  1902,  and  a 
further  project  submitted  April  3  and  approved  April  13,  1903,  for 
the  expenditure  of  $1,400,000  appropriated  in  the  sundry  civil  act 
approved  March  3,  1903,  this  latter  amount  being  part  of  the  $2,- 
400,000  authorized  in  the  river  and  harbor  act  above  referred  to,  con- 
tracts for  work  have  been  entered  into  as  follows : 

Under  date  of  September  9,  1902,  with  the  American  Dredging 
Company,  of  Philadelphia,  for  all  the  dredging  required,  estimated 
at  10,900,000  cubic  yards,  scow  measurement,  to  obtain  a  channel  of 
the  project  dimensions  through  Salem  Cove  and  Duck  Creek  Flats 
shoals,  including  the  widening  of  the  channel  at  the  bends  and 
removal  of  shoals  from  the  existing  channel  through  Baker  shoal,  and 
the  construction  of  retaining  banks  composed  of  clay,  gravel,  and 
bowlders  across  the  lower  ends  of  basins  A  and  B  within  the  timber 
bulkhead  on  Baker  shoal,  for  the  reception  of  dredged  material. 
Work  under  this  contract  was  commenced  on  October  21,  1902,  and 
practically  completed  December  31,  1904.  The  time  for  completion 
was  waived  for  a  reasonable  period,  for  the  removal  of  lumps  found 
to  exist  in  a  portion  of  the  dredged  area  through  Duck  Creek  flats. 
Up  to  Decemoer  31,  1904,  10,296,491  cubic  yards  of  material,  scow 
measurement,  had  been  removed  from  the  channel,  2,827,106  cubic 
yards  of  the  quantity  having  been  removed  during  the  past  fiscal 
year ;  24,829  cubic  yards  of  heavy  material  were  placed  in  the  retain- 
ing banks.    Of  the  10,296,491  cubic  yards  removed,  1,336,173  cubic 
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yards  were  deposited  on  Pea  Patch  Island  and  139,307  cubic  yards  on 
the  marsh  land  at  the  military  reservation  of  Fort  Du  Pont,  near 
Delaware  City,  Del.,  between  the  fort  and  the  river.  A  portion  of  the 
total  quantity  stated  as  dredged  under  the  contract  has  not  be«n  paid 
for,  as  it  is  known  a  considerable  part  of  the  material  was  dredged 
below  the  contract  depths.  The  exact  quantity  of  the  overdepth 
dredging  can  not  be  determined  at  this  time  and  will  not  be  known 
until  the  results  of  a  survey  of  the  dredged  areas  just  completed  can 
be  computed.  Under  the  terms  of  the  contract  material  dredged 
below  the  prescribed  depths  is  not  to  be  paid  for. 

By  the  work  done  under  this  contract  a  channel  43,000  feet  long, 
600  feet  wide,  and  30  feet  deep  at  mean  low  water  has  been  made 
through  Duck  Creek  flats,  a  channel  of  the  same  depth  and  width  and 
20,500  feet  long  has  been  made  through  Baker  shoal,  and  a  channel 
12,500  feet  long  and  of  like  dimensions  has  been  made  through  Salem 
Cove  flats. 

It  having  been  found  that  material  composed  of  clay,  gravel,  and 
bowlders  was  unsatisfactory,  on  account  of  the  strong  currents 
developed,  for  use  in  raising  (above  the  plane  of  mean  low  water) 
the  retaining  bank  across  the  lower  end  of  basin  A,  the  part  of  the 
contract  with  the  American  Dredging  Company  covering  this  work 
was  abandoned  by  supplemental  articles  of  agreement  entered  into 
with  the  company  under  date  of  February  14,  1903.  Arrangements 
were  made  for  building  this  bank  above  low  water  by  the  deposit  of 
from  15,000  to  18,000  tons  of  stone. 

By  further  supplemental  articles  of  agreement  dated  April  27, 
1903,  the  retaining  bank  to  be  constructed  of  heavy  material  across 
the  lower  end  of  Basin  B,  under  the  contract,  was  abandoned,  and  a 
timber  bulkhead  to  be  riprapped  with  stone  was  substituted  therefor. 
This  bulkhead,  1,893  feet  long,  was  completed  on  May  ^1, 1904. 

During  the  operations  of  dredging  the  channel  through  Duck  Creek 
flats  an  old  wreck  was  discovered.  The  American  Dredging  Com- 
pany removed  the  wreck  in  accordance  with  the  terms  of  its  contract 
for  dredging. 

The  amounts  expended  under  the  above  contract  to  the  close  of  the 
past  fiscal  year  were  as  follows : 

Dredging  11,317,849.58 

Retaining  banks 10,951.01 

Bulkhead — 45, 94a  38 

Total 1. 374, 749. 00 

The  total  amount  of  material  removed  from  the  channel  under  the 
general  project  up  to  June  30,  1905,  was  14,146,173  cubic  yards,  scow 
measurement. 

Under  date  of  August  31,  1903,  contract  was  entered  into  with 
Richardson  &  Ward,  of  Philadelphia,  Pa.,  for  furnishing  and  deposit- 
ing 160,000  tons,  more  or  less,  of  stone,  at  $1.09  per  ton  of  2,000 
pounds,  in  the  construction  of  buttresses  at  intervals,  and  riprap 
along  the  outer  faces  of  the  bulkhead  already  built  and  of  the  bulk- 
heaa  then  under  construction  on  Baker  shoal  for  the  reception  of 
dredged  material.  Work  under  this  contract  was  commenced  October 
13,  1903,  and  completed  November  10,  1904.  The  amount  of  stone 
deposited  under  the  contract  was  145,2r)5  tons,  83,764  tons  having 
been  deposited  during  the  past  fiscal  year. 
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The  amount  expended  under  the  contract  with  Sichardson  &  Ward 
was  $169,016.20. 

The  timber  work  of  the  bulkhead  at  Baker  shoal  was  completed 
during  the  fiscal  year  of  1904,  under  a  contract  dated  Septemoer  9. 
1902,  with  the  Sanford  &  Brooks  Company,  of  Baltimore,  Md.,  but 
the  final  payment  under  the  contract  was  not  made  until  May  8,  1905. 
The  total  amount  expended  under  this  contract  was  $223,196.51.  The 
total  amount  expended  in  the  construction  of  this  bulkhead  to  the 
close  of  the  past  fiscal  year  was  as  follows : 

Timber  work fM5.  T62.  3H 

Stone 465, 326. 8B 

Total  871.089.24 

B^  this  expenditure  there  have  been  constructed  30,627  linear  feet 
of  tmiber  bulkhead,  partly  reinforced  and  strengthened  on  the  out- 
side by  riprap  buttresses,  forming  a  dumping  basin  for  dredged  ma- 
terial between  Stony  Point  and  Baker  shoals. 

RETAINING  BANKS. 

Fort  Du  Pont. — ^The  work  of  construction  of  retaining  banks  was 
completed  at  the  military  reservation  of  Fort  Du  Pont,  near  Delaware 
City,  Del.,  for  retaining  dredged  material  deposited  with  the  view  to 
filling  the  marsh  land  between  the  fort  and  the  river.  The  work  of 
depositing  material  behind  these  banks  was  commenced  on  September 
20,  1904,  by  the  U.  S.  pump  dredge  Uncle  Sam,  and  continued  until 
November  23,  1904,  when  the  dredge  was  removed  to  Pea  Patch 
Island.  The  American  Dredging  (Simpany  deposited  material  at 
this  locality  during  the  months  of  November  and  December,  1904. 
The  quantity  of  material  deposited  at  this  locality  to  the  close  of  the 
past  nscal  year  was  as  follows : 

Cable  jVTdsL 

By  U.  8.  pump  dredge  Vnde  Sam ^.    «0, 164 

By  American  Dredging  Company ' 139,307 

Totol  199, 471 

Fort  Delaware. — ^The  jvork  of  constructing  retaining  banks  at  Pea 
Patch  Island,  on  which  Fort  Delaware  is  located,  was  completed 
during  the  fiscal  year  of  1904.  These  banks  are  .for  the  purpose  of 
retaining  dredged  material  deposited  with  the  view  to  raising  the 
height  of  the  island  to  about  12  feet  above  mean  low  water.  The 
work  of  depositing  material  behind  these  banks  was  commenced  by 
the  American  Dredging  Company  on  May  19,  1904,  and  continued 
until  July  27,  1904.  The  U.  S.  pump  dredge  Uncle  Sam  was  en- 
gaged in  depositing  material  at  this  locality  from  November  23  to 
December  13, 1904. 

The  quantity  of  material  deposited  at  this  locality  to  the  close  of 
the  past  fiscal  year  was  as  follows: 

Cubic  jarda. 

By  U.  S.  pump  dredge  Vncle  Sam 37,524 

By  American  Dredging  Company 336, 173 

Total 373,697 
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The  cost  of  constructing  the  retaining  banks  at  the  militant  reser- 
Tation  of  Fort  Du  Pont  and  at  Pea  Patch  Island  is  to  be  paid  for  by 
the  Quartermaster's  Department. 

The  filling  behind  the  banks  at  these  localities  was  done  bv  pump- 
ing over  the  banks  material  dredged  from  the  channel  of  tne  Dela- 
ware River.  The  work  done  by  the  American  Dredging  Company 
was  without  additional  expense  to  the  United  States,  these  contractors 
having  been  willing  to  deposit  material  at  these  points  rather  than  at 
the  bulkhead  at  the  contract  price  paid  them  for  excavating,  removing, 
and  depositing  the  dredged  material.  Part  of  the  work  of  dredging 
material  from  the  channel  of  the  river  and  pumping  it  over  the  banks 
at  both  localities  was  done  by  plant  belonging  to  the  United  States, 
the  dredging  being  done  in  accordance  with  the  existing  project. 

Under  date  of  June  27,  1905,  an  emergency  contract  was  entered 
into  with  the  Sanford  &  Brooks  Company,  of  Baltimore,  Md.,  for  the 
construction  of  timber  revetment,  weirs,  sluices,  trestle,  and  raising 
and  repairing  of  the  retaining  banks  at  Fort  Du  Pont,  Del.,  and  the 
raising  and  repairing  of  retaining  banks  at  Fort  Delaware,  Del., 
and  possibly  repair  of  waste  weirs  at  both  places.  Work  under  this 
contract  is  to  be  paid  for  by  the  Quartermaster's  Department  upon 
vouchers  certified  by  the  engineer  officer  inr  charge.  Funds  to  the 
amount  of  $33,185  have  been  allotted  for  the  work,  $30,485  to  bo 
applied  at  Fort  Du  Pont  and  $2,700  at  Fort  Delaware,  Del. 

MARSH    LANDS. 

A  piece  of  marsh  land  at  mouth  of  Crum  Creek,  Pennsylvania,  con- 
taining about  60  acres,  was  accepted  during  the  fiscal  year  of  1904 
as  a  place  of  deposit  for  material  dredged  from  the  channel  of  the 
river  in  the  vicinity,  and  preparations  were  made  by  the  owners  for 
the  reception  of  such  dredgings.  During  July,  1904,  the  U-  S.  pump 
dredge  Uncle  Sam  completed  the  excavation  of  a  dumping  basin  at 
this  place,  and  on  July  11,  1904,  the  work  of  pumping  the  material 
over  the  banks  was  commenced  and  continued  until  September  20, 
1904,  when  31,784  cubic  yards  of  material  dredged  from  the  channel 
had  been  deposited  within  the  60-acre  tract. 

3.    CHERRY   ISLAND   FLATS. 

Under  the  project  above  referred  to  a  contract  dated  February  14, 
1903,  was  entered  into  with  the  F.  K.  Wills  Construction  Company 
for  the  construction  of  about  9,979  linear  feet  of  timber  bulkhead 
between  the  Edgemoor  Iron  Works  and  the  mouth  of  Christiana 
River.  Work  under  this  contract  was  commenced  on  May  18,  1903. 
Up  to  June  30,  1904,  about  1,500  feet  had  been  completed  and  about 
600  feet  additional  had  been  partly  constructed. 

On  account  of  the  very  slow  progress  made  by  the  F.  K.  Wills 
Construction  Company  in  the  work  of  constructmg  this  bulkhead, 
and  in  order  to  hasten  its  completion  within  the  contract  time  limit, 
the  space  behind  it  being  urgently  needed  as  a  place  for  the  deposit  or 
material  dredged  from  the  channel,  an  emergency  contract,  dated 
August  15,  1903,  was  entered  into  with  the  Baltimore  Construction 
Company,  of  Wilmington,  Del.,  for  the  construction  of  about  3,000 
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linear  feet  of  the  bulkhead,  the  work  to  be  completed  on  or  before 
December  31,  1903.  Under  the  terms  of  the  contract  with  the  F.  K. 
Wills  Construction  Company,  the  excess  cost  of  the  work  provided 
for  in  the  contract  with  the  Baltimore  Construction  Company  over 
the  cost  of  the  same  work  under  the  contract  with  the  F.  K.  Wills 
Construction  Company  was  to  be  deducted  from  any  moneys  due  or 
to  become  due  to  the  latter  company. 

At  the  expiration  of  the  time  limit  of  the  contract  with  the  Balti- 
more Construction  Company  no  part  of  the  work  had  been  completed; 
the  piling  for  only  about  380  linear  feet  of  the  bulkhead  had  been 
driven,  but  nothing  had  been  done  on  the  sheet  piling  and  bracing. 
Efforts  were  made  to  have  the  contractors  consent  to  a  reduction  of 
the  amount  of  work  from  3,000  to  500  linear  feet,  to  be  completed  at 
an  early  date.  No  definite  information  as  to  the  willingne-ss  of  the 
contractors  with  reference  to  the  proposed  reduction  in  quantity 
could  be  obtained  until  February  18, 190i,  when  they  filed  notice  that 
they  would  not  consent  to  the  reduction  and  complete  the  500  feet  bv 
April  30,  1904. 

Under  date  of  March  7, 1904,  it  was  recommended  that  the  contract 
with  the  Baltimore  Construction  Company  be  annulled,  because  of 
failure  on  the  part  of  the  contractors  to  prosecute  the  work  faith- 
fully and  diligently  according  to  the  terms  and  requirements  of  the 
contract.  This  recommendation  was  approved  under  date  of  March 
10,  1904,  and  accordingly  the  contract  was  annulled,  notices  in  writ- 
ing of  this  action  being  given  the  contractors  and  the  surety  to  the 
contract. 

The  expenditures  under  this  contract  to  the  close  of  the  fiscal  year 
ending  June  80,  1904,  were  confined  to  cost  of  inspection,  and 
amounted  to  $1,013.56. 

After  the  annulment  of  the  contract  with  the  Baltimore  Constnic- 
tion  Company,  the  F.  K.  Wills  Construction  Company  undertook  and 
continued  the  construction  of  the  bulkhead  as  originally  contracted 
for  until  October  31, 1904,  at  which  date  only  3,080  linear  feet,  or  less 
than  one-third  of  the  work,  had  been  completed.  The  time  limit  of 
this  contract  was  September  30,  1904,  but  this  time  was  waived  until 
a  supplemental  agreement  could  be  entered  into. 

Under  date  or  October  15,  1904,  a  supplemental  agreement  was 
entered  into  with  the  F.  K.  Wills  Construction  Company,  modifying 
the  original  contract  by  changing  the  style  of  the  rows  of  piles  to  to 
driven  in  the  remaining  work  required  to  be  done,  from  rows  of  five 
piles,  as  provided  in  the  original  contract,  to  rows  of  three  piles,  and 
reducing  the  length  of  the  bulkhead  to  be  built  from  about  9,979 
linear  reet,  as  required  by  the  original  contract,  to  such  length  as 
could  be  completed  by  December  31, 1904,  not  to  exceed  in  the  aggre- 

fate  5,800  linear  feet,  the  latter  length  to  be  the  extreme  length  of  the 
ulkhead  to  be  constructed  under  the  contract  if  completed  at  any 
time  before  December  31,  1904 ;  if  not  completed  on  or  before  De- 
cember 31,  1904,  then  such  length  as  could  be  completed  by  that  date 
to  be  the  length  of  the  bulkhead  to  be  built. 

This  supplemental  contract  was  entered  into  largely  in  the  interest 
of  the  United  States,  it  having  been  found  that  a  more  simple  and  less 
costly  bulkhead,  of  shorter  length  than  that  provided  for  in  the 
original  contract,  would  be  sufficient  for  public  requirements. 
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The  contract  was  closed  on  April  3,  1905,  at  which  date  4,536  linear 
feet  of  bulkhead  had  been  constructed,  3,035  linear  feet  of  the  amount 
during  the  past  fiscal  year. 

The  total  amount  expended  in  the  construction  of  this  bulkhead  to 
the  close  of  the  past  fiscal  year  was  $100,527.72. 

DREDOINO  BT  UNITED   STATES  DREDGES. 

On  May  5,  1904,  the  U.  S.  dredge  Cumberland  commenced  opera- 
tions in  the  channel  across  the  flats  and  continued  dredging  until 
June  13,  1904,  when  it  was  withdrawn  temporarily  to  work  in  the 
channel  at  Deep  Water  Point.  From  May  22  to  May  26  (inclusive), 
1904,  the  dredge  was  undergoing,  at  Wilmington,  Del.^  repairs  neces- 
sitated by  its  previous  work  in  the  Savannah,  Ga.,  district.  Up  to 
June  30,  1904,  the  dredge  removed  and  deposited  behind  the  bulk- 
head, between  Edgemoor  and  the  Christiana  Eiver,  105,340  cubic 
yards  of  material,  28,084  cubic  yards  of  which  was  from  the  channel 
near  Deep  Water  Point. 

The  dredge  Cumherland  continued  operations  of  dredging  in  the 
channel  across  the  flats  until  September  3,  1904. 

During  the  past  fiscal  year  this  dredge  removed  from  the  channel 
through  the  flats  shoal  155,659  cubic  yards  of  material  and  deposited 
the  same  behind  the  bulkhead  between  Edgemoor  and  the  Christiana 
River,  making  a  total  of  260,999  cubic  yards  removed  and  deposited 
by  it  since  May  4,  1904.  The  dredge  was  withdrawn  from  the  work 
on  Delaware  Kiver  on  September  6,  1904,  when  she  went  to  the  ship- 
yard for  repairs  before  returning  to  her  station  at  Savannah,  Ga. 
Upon  completion  of  these  repairs  on  October  5,  1904,  the  dredge  left 
the  Delaware  River. 

The  total  cost  of  the  work  done  by  the  Cumberland,  including 
rental  paid  for  the  dredge — one  hundred  and  five  days  at  $65  per 
day,  was  $23,320.40,  or  at  the  rate  of  0.0893-|-  cent  per  cubic  yard, 
including  the  sum  of  $6,825  paid  for  rental. 

On  August  30,  1904,  the  U.  S.  dredge  Burton  commenced  opera- 
tions of  dredging  in  the  channel  across  the  flats  and  continued  the 
work  until  October  15,  1904.  This  dredge  removed  and  deposited 
behind  the  bulkhead  at  Edgemoor,  Del.,  85,722  cubic  yards  of  material 
dredged  from  the  channel.  The  Burton  left  this  district  on  October 
21,  1904. 

The  cost  of  the  work  done  by  the  Burton  was  $6,597.97,  or  at  the 
rate  of  0.07696-|-  cent  per  cubic  yard. 

On  September  21, 1904,  the  U.  S.  dredge  Gen.  Gillespie  commenced 
work,  continuing  until  December  24,  and  dredged  a  total  of  135,147 
cubic  yards  from  Cherry  Island  Flats  and  along  Deep  Water  Point 
Range. 

The  cost  of  the  work  done  by  the  Gen.  GUlespie  was  $12,766.48,  or 
at  the  rate  of  0.09446z^-  cent  per  cubic  yard. 

4.    SCHOONER  LEDOE. 

Proposals  for  the  removal  of  rock  and  overlying  and  adjacent 
material  from  the  channel  were  opened  on  April  2,  1903,  and  all  bids 
rejected  as  being  too  high.  The  work  was  readvertised  and  new  pro- 
pels opened  on  May  22,  1903.    Only  one  bid  was  received,  and  as  it 
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was  about  $55,000  in  excess  of  the  lowest  bid  received  at  the  first 
letting  it  also  was  rejected. 

On  Julj  29,  1903,  the  Department  authorized  the  removal  of  the 
rock  at  this  locality  by  the  use  of  plant  belonging  to  the  United  States, 
to  be  transferred  from  the  New  York  district.  The  transfer  of  this 
plant  from  New  York  to  the  Delaware  River  was  completed  in  No- 
vember, 1903.  It  consists  of  the  dredge  HeU  Gate,  drill  scow  General 
Newton,  tugboat  General  A.  A.  Humphreys,  four  dump  scows,  one 
derrick  scow,  and  a  water  barge.  Extensive  repairs  had  to  be  made 
to  this  plant  in  New  York  to  make  it  seaworthy  for  the  transfer,  and 
other  extensive  repairs  were  made  to  it  after  its  arrival  in  the  Dela- 
ware River  to  render  it  serviceable  for  work  on  the  rock  ledge.  The 
total  cost  of  these  repairs  was  $82,309.90,  including  $3,838.15  paid  for 
towing  from  New  York. 

On  April  4,  1904,  the  dredge  IleU  Gate  was  placed  on  the  work 
and  commenced  operations  for  the  removal  of  the  material  overlying 
the  rock  ledge.  Up  to  June  30,  1904,  376  cubic  yards  of  rock  and 
11,954  cubic  yards  of  mud,  sand,  and  gravel  were  removed  and  depos- 
ited partly  behind  the  timber  bulkhead  between  Edgemoor  and  the 
mouth  of  Christiana  River  and  partly  in  the  prepared  basin  at  Crum 
Creek. 

On  June  1, 1904,  the  drill  scow  General  Newton  was  placed  on  the 
work,  and  up  to  June  30,  1904,  16  holes  were  drilled  in  the  rock  and 
blasted,  using  359  pounds  of  dynamite. 

The  work  done  at  this  locality  during  the  past  fiscal  year  was  as 
follows : 

Removal  of  64,946  cubic  yards  overlying  material,  Including  bowlders. 

Removal  of  2,080  cubic  yards  of  ledge  rock. 

810  boles  drilled  and  blasted. 

14,058  pounds  dynamite  used. 

4,000  cubic  yards  (estimated)  roclc  blasted,  but  not  yet  removed. 

Since  the  commencement  of  operations  at  this  locality  the  following 
work  has  been  accomplished : 

Removal  of  76,900  cubic  yards  overlying  material,  including  bowlders. 

Removal  of  2,456  cubic  yards  ledge  rodt. 

826  boles  drilled  and  blasted. 

14,417  pounds  dynamite  used. 

4,000  cubic  yards  (estimated)  rock  blasted,  but  not  yet  removed. 

Part  of  the  material  dredged  was  deposited  behind  the  bulkhead 
between  Edgemoor  and  the  mouth  of  Christiana  River  and  part  in 
the  dumping  basin  at  Crum  Creek,  and  some  was  used  by  the  light- 
house department  at  Salem  Creek  light. 

The  total  amount  expended  at  this  locality  during  the  past  fiscal 
j'ear  was  $111,721.99,  making  the  total  amount  expended  since  com- 
mencement of  operations,  including  amounts  expended  for  repairs  to 
the  plant  and  for  survey  of  the  locality,  $209,676.47. 

5.   DEEP  WATER  POINT  PLATS. 

During  the  past  fiscal  year  the  U.  S.  dredge  Cumberland  removed 
from  the  channel  at  this  locality  638  cubic  yards  of  material,  making 
a  total  of  28,084  cubic  yards  removed  by  this  dredge  from  the  locality 
since  she  was  placed  upon  the  work.    The  entire  work  done  on  the 
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river  by  this  dredge,  its  total  cost,  and  rate  per  cubic  yard  are  stated 
under  item  3,  "  Cherry  Island  flats." 

During  the  past  fiscal  year  the  U.  S.  dredge  Gen.  Gillespie  removed 
from  the  channel  at  this  locality  108,813  cubic  yards  of  material.  The 
entire  work  done  on  the  river  by  the  dredge,  its  total  cost,  and  rate  per 
cubic  yard  are  stated  under  item  3,  "  Cherry  Island  flats." 

6.    TINICUM    ISLAND   FLATS. 

During  the  past  fiscal  year  the  U.  S.  dredge  Burton  removed  from 
the  channel  at  this  locality  21,165  cubic  yards  of  material.  The  en- 
tire work  done  on  the  river  by  this  dredge,  its  total  cost,  and  rate  per 
cubic  yard  are  stated  under  item  3,  "  Cherry  Island  flats." 

MISCELLANEOUS. 

Under  date  of  December  19,  1903,  authoritv  was  given  by  the 
Department  for  the  construction  of  a  large  self-propelling  hopper 
dredge  for  use  in  the  improvement  of  the  Delaware  River,  at  a  cost 
not  exceeding  $400,000.  Plans  for  the  construction  of  this  dredge 
were  prepared,  and  sealed  proposals  for  its  construction  were  invited 
by  public  advertisement.  The  proposals  were  opened  May  18,  1904, 
and  a  contract  was  entered  into  with  the  Maryland  Steel  Company, 
of  Baltimore,  Md.,  the  lowest  bidders,  for  the  sum  of  $358,400. 

The  dredge  was  launched  on  June  3,  1905.  At  that  date  the  con- 
tract was  68.4  per  cent  completed. 

During  the  past  fiscal  year  the  sum  of  $200,250.77  was  expended  on 
this  dredge,  making  the  total  amount  expended  $202,853.82. 

During  the  past  fiscal  year  the  sum  of  $1,010,214.52  was  expended 
upon  this  improvement,  making  the  total  amount  expended  under  the 
approved  project  $3,247,626.90.  By  this  expenditure  about  53  per 
cent  of  the  approved  project  was  accomplished  at  the  close  of  the  past 
fiscal  y«ar. 

Under  date  of  March  22,  1905,  a  project  was  submitted  for  the  ex- 

fenditure  of  $1,500,000,  of  which  $500,000  was  appropriated  and 
1,000,000  authorized  by  the  river  and  harbor  act  approved  March 
3,  1905.  This  project  was  approved  April  1,  1905,  and  provides  for 
continuing  the  work  under  the  present  project,  partly  by  contract  and 
partly  by  hired  labor,  using  the  Government  pfant. 

Bids  for  work  under  this  project  were  advertised  for  June  16, 1905. 
Under  date  of  June  2,  1905,  authority  was  requested  for  the  con- 
struction of  a  rehandling  machine  for  rehandling  material  to  be 
dredged  from  the  Delaware  River  by  the  U.  S.  dredge  Delaware^  the 
estimated  cost  of  such  machine  being  $40,000.  Authority  for  the  con- 
struction of  this  machine  was  granted  June  9, 1905. 

It  is  proposed  to  apply  available  balances  and  the  $1,000,000  author- 
ized to  the  continuation  of  the  work  under  the  approved  project. 

IMPROVEMENT  OF  PHILADELPHIA    HARBOR. 

Up  to  June  30, 1904,  thirty-nine  wharves  between  Allegheny  avenue 
and  Moore  street,  on  the  Delaware  River  water  front  of  the  city  of 
Philadelphia,  had  been  extended  to  the  new  pierhead  line,  and  between 
ENo  1905  M 68 
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Pearl  and  Mickle  streets,  Camden,  five  wharves  had  been  similarly 
extended  to  the  New  Jersey  pierhead  line. 

During  the  fiscal  year  ending  June  30,  1904,  licenses  were  granted 
by  the  board  of  port  wardens  of  the  city  of  Philadelphia  for  the 
extension  of  two  additional  piers  on  the  Philadelphia  water  front, 
and  during  the  past  fiscal  year  a  license  was  granted  for  the  extension 
of  one  more  pier. 

The  city  of  Philadelphia  has  constructed  a  new  bulkhead  along 
the  bulkhead  line  from  Vine  to  South  street,  which  has  permitted 
the  widening  of  Delaware  avenue  at  that  locality  to  150  feet.  The 
work  of  widening  Delaware  avenue  between  Vine  and  Walnut  streets 
has  been  completed,  and  efforts  are  being  made  to  continue  the  work 
of  widening  the  avenue  between  Vine  and  Green  streets.  Arrange- 
ments have  been  made  for  repaving  of  portions  of  the  avenue  and  for 
the  laying  of  railroad  tracks  thereon,  limited  to  thi*ee. 

IMPROVEMENT  Or   SCMDYLKILL   RI\'£R,  PENNSYLVANIA. 

Dredging  operations  at  this  locality  by  the  city  of  Philadelphia 
were  completed  during  the  past  fiscal  year.  During  the  year  1903, 
261,000  cubic  yards  of  material  were  removed  from  the  channel  of  the 
river.  In  the  year  1904,  380,400  cubic  yards  were  removed,  which, 
with  the  work  done  this  season,  makes  a  total  of  731,809.5  cubic  yards 
removed,  including  62.5  cubic  yards  rock. 

Detailed  information  with  reference  to  these  subjects  is  given  in  a 
letter  dated  June  9,  1905,  from  Mr.  Theodore  C.  Knauff,  secretary  of 
the  board  of  harbor  commissioners,  which  he  has  kindly  prepared  at 
my  request.  This  letter  and  its  accompanying  papers  are  appended 
hereto. 

Money  statement. 

July  1,  1004  balance  unexpended 11.334.936.90 

Amount  appropriated  by  river  and  harbor  act  approved  March  3. 

1905 500,000.00 

Amount  received  from  Hales  of  condemned  property 485.00 


1. 835, 421. 90 
June  30,  190.5,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $1, 010, 214.  .52 

By  Treasury  settlements,  1808-09 1.35 

1.010,215.87 


July  1,  1905,  balance  unexpended 825.206.03 

July  1,  IOWj,  outstanding  liabilities 269,283.05 


July  1,  1005,  balance  available 555,942.98 


July  1,  1905,  amount  covered  by  uncompleted  contracts 146, 136.  00 


Amount  (estimated)  required  for  completion  of  existing  project—  1. 754, 4*53.  26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1007,  in  addition  to  the  balance  unex[ieuded  July  1.  1905: 

For  works  of  improvement $1, 7.'>4, 463. 26 

For  maintenance  of  improvement 100,000.00 

1, 854. 463. 26 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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July  4.  1836 115,000.00 

Juue  10,  1872 10,000.00 

March  3,  1873 115,000.00 

June  23,  1874 60,000.00 

March  3,  1875 30.000.00 

August  14,  1876 40,000.00 

June  18,  1878 110,000.00 

March  3,  1879 201,  000. 00 

June  14,  1880 235,000.00 

March  3.  1881 250,000.00 

August  2,  1882 286,000.00 

July  5,  1884 200,000.00 

August  5.  1886 210.000.00 

August  11,  1888 250,000.00 

September  19,  1890 240.000.00 

July  13,  1892 50,000.00 

August  18,  1894 170,000.00 

June  3,  1896 509,  000.  00 


March  3,  1899 $300,000.00 

June  6,  1900 270,500.00 

March  .3,  1901 61,500.00 

June  13,  1902 600,000.00 

March  3,  1903 1,400,000.00 

April  28,  1904 1,000.000.00 

March  3,  1905 500, 000. 00 

Total 7, 104, 000. 00 

Amount  received  from 
sales  of  condemned 
property    485.00 

Grand  total 7,104,485.00 

Total  amount  approprla- 
teil  on  present  project 
to  June  30,  1905 4, 055, 536.  74 


EXPENOrrUBES. 

Under  previous  projects $3,031,650.72 

By  Treasurer's  certificate,  1898-99 1.35 

3, 031, 652. 07 
Under  present  project ^ 3,247,626.90 

Total  to  June  30.  1905 6, 279,  278.  97 


ABBTBACT  OF  CONTBACTS  UT  FOBCE,  WITH  NAMES  OF  CONTBACTOBSr  DATE  OF  APPBOVAL 
OF   BEGINNING   WOBK,   AND   EXPIBATION. 

1.  With  the  American  Dredging  Company,  of  Philadelphia,  Pa.,  dated  Septem- 
ber 9,  1902,  approved  Ckrtober  4,  1902,  for  excavating  and  removing  by  dredging, 
from  the  channel  of  the  Delaware  Klver  at  Duck  Creek  flats  and  Salem  Cove 
shoals  of  about  10,900,000  cubic  yards  of  material,  at  13.9  cents  ver  cubic  yard, 
the  dredged  material  to  be  dei)osited  within  the  limits  of  the  timber  bulkhead 
near  Iteedy  Island,  aud  at  such  other  places  provided  by  the  contractors  and 
approved  by  the  engineer  officer  in  charge.  Work  to  be  commenced  on  or 
before  November  7,  1902,  and  be  completed  on  or  before  December  31,  1904. 
The  time  limit  of  this  contract  has  t)een  waived  for  a  reasonable  period  for  the 
removal  of  some  lumps  found  to  exist  in  the  dredged  areas. 

2.  With  the  Maryland  Steel  Company,  of  Baltimore  County,  Md.,  dated  June 
1  and  approved  June  17,  1904,  for  the  construction  of  one  steel  hull,  twin-screw 
suction  dredge,  Including  propelling  machinery,  pumping  machinery,  electric- 
light  plant,  and  steam  arrangement  for  operating  dumping  gates,  for  use  on  the 
work  of  Improving  Delaware  Itiver,  for  the  suni  of  $358,400.  Work  to  be  com- 
menced on  or  before  July  5,  1904,  and  to  be  completed  on  or  before  September 
5,  1905. 
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COMMEBCIAL  8TATI8TICB. 


The  following  statement  concerning  the  foreign  commerce  of  tbe  Delaware 
River  for  the  years  ending  December  31,  1903  and  1904,  is  compiled  from  reports 
of  tbe  board  of  trade,  commercial  exchange,  and  maritime  exchange  of  tbe  city 
of  Philadelphia. 


Articles. 


UXB. 


1904. 


Articles. 


1908. 


UOi. 


Asphalt  and  asphalt  blocks . 

Cement 

Chalk 

Clay 

Coal 

Coal  tar,  and  pitch  of 

Cork  and  cork  wood 

Cottoa  and  cotton  fabrics. . . 

Dmgs  and  chemicals 

Eartbenware,    china,    and 

stoneware 

Fertilizers 

Fruits 

Olaas,  and  mannfactnree  of. 
Oroceriee  and  provisions . . . 
Hair,  and  mannfactnres  of  . 
Hemp,  jnte,  flax,  and  their 

fabrics 

Hides  and  skins 

Iron: 

Hanofactnred..* 

Ore 

PlK 

Scrap 

Leather,  and  mannfactnroe 

of 

Live  stock  and  fowls 

Mineral  water 

Molasses 

Oil 


Ores,  metals,  and  manufac- 
tures of 

Plants  and  seeds 

Plaster  of  Paris .* 

Rags 

Salt 

Sil  k,  and  manufactures  of . . 
Stone,  and  manufactures  of 

Sugar 

Sulphur: 

Crude 

Ore 

Tin 

Tobacco  

Wines  and  liquors 


Wood  pulp,  paper,  and  man- 
ufactures of 

Wood,  and  mannfactnres  of 

Wool  and  wool  fabrics 

Miscellaneous 


Total 1,661 


Ton». 
36, £40 
3,428 
ffl,712 

43,982 

920 

1,745 

4,615 

112, 169 

254 
3,241 

23,687 
2,301 

15,867 
6,433 

29,101 
16,824 

123,177 

304,654 

112,907 

42,574 

227 

128 

746 

71,388 

10,166 

8,906 

8.691 

47,780 

7,927 

16,606 

118 

2,84:j 

289,975 

16,043 
76,096 
11,866 
1,022 
2,061 

19,637 
9,993 
17,111 
16,568 


Tont. 

18,123 

1,609 

21,634 

60,623 

240 

1,211 

2,3tM 

5,614 

120,300 

71 

15,087 

19,301 

808 

28,453 

1,808 

30,8d0 
18,240 

11,204 

105, 8»r 

2.664 

841 

183 


64,462 
971 

12,587 

2,282 

66,172 

7,600 

15,757 

258 

1.682 

258,601 

11,050 
74,023 
13,418 
873 
2,390 

17,133 
17,467 
17,878 
20,708 


1,057,848 


■xpomrs. 

Beef,  pork,  and  products. . 

Bricks 

Cars  and  locomotives 

Coal 

Corn  and  com  meal 

Cotton  and  cotton  fabrics. 

Drugs  and  chemicals 

Feed 

Fertilizers 

Flour 

Fruit 

Olncoee 

Qlue  and  glue  stock 

Oroceries  and  provisions. . . 
Ounpowder  and  explosives. 

Hay 

Hides,  leather,  and  manu- 
factures of  

Iron: 

Manufactured 

Pi«r 

Scrap 

Livestock 

Metals,  other,  and  manofao- 

tnreaot 

Molasses 

Oats  and  oatmeal 

Oilcake 

Oils: 

Lnbrioating 

Other 

Paraffin 

Petroleum,  crude  and  t«- 

ilned 

Residnnm 

Rosin  and  turpentine 

Seeds 

Soap,  tallow,  and  grease 

Stone,  and  manufSotaresof 

Tobacco..' 

Wheat 

Wines  and  liquors 

Wood  pnlp,  paper,  and  man- 
ufactures of 

Wood,  and  manuflKtures  of 
Miscellaneous 


Tom. 

48,677 

1,878 

418 

548,080 

86,770 

Vt,9» 

»,«88 

8,149 

n 

282,908 

4S1 

1,MB 

66 

20» 

s 

2,814 
18,164 

Tin 

48 

u,(n« 

2,015 
26,586 

8,584 
T»,106 

92,877 

1,000 

28,204 

l,ai7,»U 
8,71* 


800 
ICffle 
5,  OS 
8,865 

48,024 
1,458 

5,861 
45,»Z8 
U,984 


TmM. 

46,  au 

187 
028,611 
148,218 

u,«ai 

8,006 

•,128 

l,flgi 

128,108 

120 

18,161 
213 

87 

t,l» 
t8.»7 

u,4a 

6,818 
28,648 

t,tn 

00,817 

«t,MO 

l,5n 

84,980 

i.on,OK 

84,210 
U,«l 
808 
U,«80 
8,TB 

1,088 

744 
64,887 
U,808 


Total. 


8,878,807 


2,382,085 


Passengers  arriring  from  and  departing  for  foreign  countriet  by  river. 


ISOB. 

ISOl. 

Arrivals 

84,177 
8,8TS 

16.972 

u.ao7 

Total 

48.068 

88,819 
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Comparative  statement  of  quantity  and  value  of  exports,  imports,  and  revenue 

collected. 


Year. 

Exports. 

Imports. 

Bevenne 

Qtuntity. 

Value. 

Qnantity. 

Valne. 

collected. 

1805         

Tons. 
1,7;«,918 
1,((7.^.,(«1 
2,S!»il,;i52 
8,0111.106 
3,(J(ai,«70 
3,.5i;i,.'i86 
8,lSi,.584 
2,748,t99 
2.:^7H,;w 
2,.552,(]66 

$36,745,119 
42,481,100 
51.760,616 
59.383,047 
67,014,250 
81,145,966 
79,324.344 
76,022.896 
73.184.394 
06.689.909 

Tons. 

Law,  466 

1,151.728 
l,lv;.*7 

i,2;ij.440 

l,:UH,o54 
1.27»,0M 
1,679,406 
l.S6:,249 
1,(»7,;«8 

$47,271,435 
39,807,278 
27,921,788 
37,516,707 
48,241,016 
49,188,877 
51,366,142 
55,064,776 
55,516,052 
53,862,194 

$13,526,966 

1896 

12,657,803 

1897            

14,057,074 

1898 

19.818,783 

1809            

20,777,735 

1900 

21,775,201 

UOl                  

19,046,007 

1902 

22,360,362 

itoe               

21,020,331 

1904 

17,997,700 

Foreign  entrances  and  clearances. 


Class. 

Entered  from 
foreign  ports. 

Cleared  for 
foreign  ports. 

Total. 

Number. 

45 

90 

73 

753 

Totu. 

49.834 

47.067 

62.886 

1.527,385 

Number. 
43 
87 
76 

no 

TofU. 

48,641 

64,040 

69,747 

1,626,695 

Number. 
88 

m 

149 
1,523 

Tom. 
96,476 

American  tailing  vessels 

111,107 
132,633 

FoTei^n^  steam  vessels   

3,064,080 

Total       

961 

1,687,172  1           976 

1,709,123 

1,987 

3,896,296 

The  following  statement  concerning  the  domestic  and  coastwise  commerce  of 
the  Delaware  River  for  the  years  ending  December  31.  1903  and  1904.  has  been 
compiled  from  returns  made  to  this  office  by  shippers,  consignees,  and  carriers : 


Articles. 


AIlBiyAI.8. 

Aspbalt 

Bricks  and  terra  ootta 

Cement  and  plaster 

Chemicals 

Clay 

Coal 

Coal  tar 

Cotton 

FertiUzers 

Grain 

Hay 

loe 

Iron: 

Hannfiustnred 

Ore 

PlK 

Scrap 

Lumber 

Manure 

Oysters  and  flsh 

Petroleum  and  prodacts 

Produce  and  frmt 

Ballroadties 

Sand 

Stone: 

BnUding 

Paring 

Sugar 

Wood  (cord) 

21iscel]aneou8 

Total , 


1908. 


Quantity. 


Tons. 

84.488 

25.926 

8,880 

148,462 

6,884 

899,668 

11,.M9 

11,208 

68,24,5 

126,648 

4,198 

56,783 

40,301 

12,336 

76,053 

136 

948,491 
36,400 
85,573 

367,225 
36,443 

335,368 
1,423,859 

158,820 

78,086 

96,886 

52,954 

:,  680, 370 


7,171.139 


Valne. 


$305,503 

74.664 

31,610 

3,312,7S4 

12.400 

1,438.000 

100.025 

2.028.950 

900,513 

2.865.T78 

32,510 

96,500 

1,196,294 

186,788 

1,303,433 

5,280 

18,417,757 

47,200 

779,416 

7,880,861 

1,820,5,33 

1,780,787 

762,802 

266,006 

78,779 

8,186,600 

188,614 

505,720,732 


649,285,128 


1904. 


Quantity. 


Totu. 
12,762 
19,386 


188,120 

6,488 

484,260 

1,680 

88,000 

68,438 

,     94,851 

86,960 

59,246 

82,821 

10,060 

85,496 

3,900 

1,065,076 

41,581 

64,486 

888,590 

46,981 

234,166 

1,325,766 

104,618 
121,504 
122.400 
102,768 
2,776,755 


7,441,017 


Value. 


$141,918 
51,G20 


8.609.882 

11.740 

1,674,474 

11.887 

6.080.000 

969.160 

1.996,780 

634.750 

119.708 

1,675,349 

56,330 

5.'i5,972 

76,300 

10,224,542 

46,739 

820,216 

6,677,321 

1,661,626 

1,196,007 

679,337 

123,999 

183,188 

9,180,000 

407,174 

754,871,864 


802,906,267 
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Articles. 

1 
Quantity. 

7ton«. 

84, 8n 

25,478 

3,000 

108,902 

7,452,125 

73,264 

11,183 

101,047 

22,100 

2,812 

8,  SCO 

71,414 
46,750 

BOS. 

1804. 

Value. 

Quantity. 

Tons. 
12,822 
22,086 

Valne. 

DKPABTUBI8. 
AanhnU. 

$316,006 

87,804 

19,200 

2,444,783 

30,306,405 

976,180 

■    2,018,360 

1,726,749 

447,970 

83,386 

16,826 

3,934,717 
786,370 

$143,443 

BnckRaud  terracotta 

S8,0G6 

OftTnfMitr  anil  plaRt^r 

132,846 
7,(»l,3&6 

aOfSBo 

3,275,241 

Coal                 ....             .    . 

2»  986722 

Coal  tar ■ 

m,7W 

Cotton  ...                                       ... 

Fertilizers 

112,083 
80,066 
U,274 

1,788,020 

Grain 

8,800.728 

Hay 

80  822 

Ice .                                              

' 

Iron: 

Hannfactured 

Pig 

94,816 

35,207 

620 

40,848 

72,266 

196,618 

888,880 

8,116 

874,106 

298,647 

3,481,730 
682,292 

Ore ..               .      .                    .  ... 

111,286 

31,887 
68,918 
179,292 
243,701 
1296 
821,647 

170,870 
21,486 

848,860 
102,188 
2,089,282 
8,887,321 
184,660 
872,188 

268,766 
88,818 

294,447 

Mantim  .  .                                         

79. 5S 

2,157,872 

P«tr'^lft"ni  H"*!  p^xMlTirtff                                  ... 

4,849,905 

401,200 

Sand ., 

618,  ne 

Stone: 

Bnllding 

906,106 

20,100 

6,671 

2,306,040 

1,680,000 
31,080 

■Wood 

2,47« 
2,213,445 

21,182 
461,727,221 

Miscellaneous 

802,765,581 

Total 

11,716,281 

612,028,614 

12,821,806 

656,783,636 

Passengers  arriving  at  and  departing  from  Philadelphia. 


1908. 

1904. 

Arriving , - 

1,034,662 
1,019,080 

1,068,454 

T>4^I>arting 

1,148,518 

Total 

2,068,641 

2,234,887 

Domestic  and  coastwise  arrivals  and  departures  in  cargo. 


Claas. 


Arrivals.      D^'" 


1908. 


Arriyala. 


1904. 


Depar- 
tures. 


Steamers 

Sailing  ressels «. 

Canal  Doats  and  barged. 

Rafto 


Total. 


'  Rxclusive  ot  tugboats  and  ferrylwats. 
»  Including  33,000  oyster  boats. 


a  17,962  al8,6US 

2,944  »33,4ei 

°S2,889  <Hi,8!9 

258  48 


<il8,276  a  19,160 

8,780  »34,ia) 

«27,070  I  <l4a,»l 

136  37 


64,078  I 


96,881 


49,241 


M,3I8 


''Including  18,000  railroad  lighters. 
'  Including  18,200  railroad  Ugbters. 


SUMMARY. 

Freight  movement. 


Foreign: 

Arrivals 

Departnrea 

Domestic: 

Arrivals 

Departures  . 


1808. 


Quantity.  I       Value. 


Total 22,827, 


Tont. 
1,662,249 
2,878,307 

7,171,139 
11.716, 231 


$65,616,052 
73,184,394 

649,285,128 
612,029,514 


1,280,965,068 


1904. 
Quantity.         Value. 


Ton*. 
1,067,348 
2,662,066 

7,441,017 
12,321,606 


$68,862,194 
86,538,909 

802,906,267 
665,763,536 


28,872,086   1,579,080,908 
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Vessel  movement. 


Foreign  trade. 

Domestic  trade. 

1908. 

1904. 

1903. 

1904. 

Arriving: 

Steam  Teasels ,    . 

852 
174 

798 
163 

17,982 

2,944 

82,889 

260 

19,608 

32,461 

42,879 

48 

18,276 

Sailing  Teasels 

3,760 

27,070 

Rafta... 

136 

Departing: 

Steam  vessels 

848 
149 

813 
163 

19,150 

84,150 

Canal  boats  and  bargea  .                                            .  ... 

40,981 

Bafts 

87 

Total       .     . 

2,083 

1,987 

148,965 

143,569 

1.ETTEB  FROM  MB.  THEO.  C.  KNAUFF,  SECSETABT  OF  THE  BOABD  OF  HABBOB  COMMIB- 
8IONEBS  FOB  THE  CITY  OF  PHILADELPHIA,  PA.,  WITH  BEFEBEMCE  TO  THE  IMPBOVE- 
MENT  BY  THE  CITY  OF  THE  HABBOB  OF  PHILADELPHIA  BY  MEAN'S  OF  THE  WIDENING 
OF  DELAWABE  AVENUE  AND  THE  EXTENSION  OF  PIEB8  BY  PBIVATE  OWNEBB,  DUBINO 
THE  FISCAL  YEAB  ENDING  JUNE  30,  1905,'  WITH  TWO  INCLDBUBES. 

BOABD  OF  IIaBBOB  CoMMISSIONEBS  fob  THE  CiTY  OF  PHILADELPHIA, 

Philadelphia,  Pa.,  June  9,  190.i. 

Deab  Sib:  I  beg  to  acknowledge  the  receipt  of  your  communication  of  May 
29,  1905,  in  whicli  you  aslj  to  be  furnished  with  a  concise  statement  regarding 
the  progress  made  l)y  the  city  of  Philadelphia  since  June  30,  1904,  in  the  recon- 
struction of  the  water  front  along  the  Delaware  River  and  in  the  advancement 
of  wharves  to  the  new  pierhead  line  by  the  city  and  private  owners. 

Under  the  head  of  the  "  Improvement  of  I>elaware  avenue "  I  would  state 
tliat  during  the  i)ast  year  the  plans  and  specifications  for  a  permanent  paving 
on  a  4)ermanent  concrete  base,  in  place  of  the  temporary  paving,  which  has  now 
l)eeu  allowed  to  rest  and  settle  ifor  several  years,  were  prepared  by  the  bureau 
of  surveys  and  a  contract  was  entered  into  with  D.  J.  McNlchoI  for  the  work, 
payment  for  tlie  same  being  from  tlie  (Jlrard  estate  fund. 

The  portion  of  the  worlc  to  be  done  liy  the  railway  companies  was  given  to  the 
same  contractor. 

On  the  Schuylkill  River  the  city  appropriation  was  used  entirely  for  work  on 
that  river,  the  appropriation  from  tlie  General  Government  being  used  on  the  30- 
foot  channel  in  the  Delaware.  This  work  has  now  been  completed  and  results 
in  a  vastly  improved  channel. 

I  inclose  herewith,  marked  '*  Exhibit  A,"  copy  of  a  letter  from  Mr.  George 
S.  Webster,  chief  engineer  and  surveyor  of  the  city,  giving  all  details  In  con- 
nection with  these  subjects. 

I  also  inclose  herewith,  marked  "  Exliibit  B."  copy  of  a  communication  from 
Mr.  George  P.  Sproule,  secretary  of  tlie  lioard  of  port  wardens,  giving  all  Infor- 
mation In  relation  to  the  extension  of  piers  to  tlie  new  pierhead  line  during 
the  year. 

Very  tnily.  Theo.  C.  Knauff,  Secretary. 

MaJ.  J.  C.  Sanfobd,  Corpx  of  Engineers. 


Exhibit  A. 

Depabtment  op  I'ublio  Wobks,  Bureau  of  Surveys, 

Philadelphia,  Pa.,  .June  6,  190.5. 
Dear  Sib  :  Answering  your  letter  of  recent  date  requesting  information  as  to 
the  work  accompilslied  by  the  city  of  Philadelphia  in  connection  with  harlwr 
improvement  and  the  Improvement  of  the  landing  facilities  of  the  port,  I  reply 
as  follows : 

Improvement  of  Delaware  avenue. — The  iwrtlon  of  Delaware  avenue  between 
Vine  and  Soutli  streets,  which  had  l)een  widened  prior  to  1901  liy  the  construc- 
tion of  a  bulkhead  about  100  feet  easterly  of  the  old  line  of  the  uveuue  and 
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fllling  In  bebiud  it,  with  the  construction  of  tbe  necessary  sewers  and  alteration 
of  underground  structures,  also  tlie  paving  of  tlie  avenue,  was  allowed  to  rest 
for  several  years  until  the  fllled-in  material  had  become  settled  to  sneb  an 
extent  as  to  permit  of  placing  a  permanent  foundation  under  the  paring. 

During  this  Interval  the  high-pressure  flre-servlce  system  was  installed;  also 
electrical  conduits  were  placed  underground  for  the  lighting  of  the  avenue. 

After  several  eoufereilces  between  the  city  officials  and  the  railroad  ofllcials, 
by  agreement  of  May  20,  1902,  between  the  city  of  Philadelphia,  trustee  nnder 
tbe  will  of  Stephen  Olrard,  Pennsylvania  Railroad  Company,  Philadelphia  and 
Reading  Railway  C!ompany.  Philadelphia  Belt  Line  Railroad  Company,  it  was 
arranged  that  tbe  number  of  tracks  would  be  limited  to  three,  and  the  obliga- 
tions of  the  railway  companies  for  paving  and  repnving  portions  of  tbe  street 
surface  and  the  maintenance  of  the  same  were  set  forth. 

By  agreement  it  was  arranged  that  the  Pennsylvania  Railroad  Company. 
acting  for  Itself  and  tbe  other  companies,  should  do  tbe  work  and  apportion  tbe 
expense. 

A  plan  was  prepared  and  received  tbe  approval  of  the  rallwaji  and  ci^ 
authorities  July  31,  1903,  fixing  the  number  and  location  of  tracks  In  tbe 
avenue. 

The  style  of  rail  adopted  as  a  standard,  suitable  for  use  In  city  streets  for 
heavy  traffic,  was  approved  May  13, 1903.  The  rail  is  somewhat  similar  In  design 
to  that  In  use  by  passenger  railway  companies,  and  has  a  deep  groove  and  broad 
head  and  permits  heavy  traffic  along  and  across  it  with  very  little  obstruction. 

During  tbe  past  year  plans  and  specifications  were  prepared  by  the  bureau  of 
surveys  for  paving  Delaware  avenue  between  Vine  and  South  streets  upon  a  per- 
manent concrete  base. 

Tbe  trustees  of  the  Girard  estate  entered  Into  a  contract  with  D.  J.  McNIcbol 
to  do  the  work,  paying  for  tbe  same  from  the  Girard  estate  fund.  Tbe  rail- 
way companies  arranged  with  the  same  contractor  to  do  the  portion  of  tbe  work 
for  which  they  were  rasponsible. 

In  regard  to  the  improvement  of  city  wharf  property,  it  may  be  mentioned 
that  tbe  property  acquired  by  tbe  city  from  tbe  Uhler  estate,  north  of  Race 
street,  containing  138  feet  0.75  inch  In  frontage,  has  been  leased  under  au- 
thority of  an  ordinance  of  councils  to  the  Baltimore  and  Ohio  Railroad  Com- 
rmny,  which  has  secured  the  privilege  to  construct  a  pier  60  feet  In  width  to  the 
pierhead  line,  and  also  a  temporary  building  between  this  pier  and  the  one  to 
the  northward,  which  construction  Is  completed.  This  will  make  a  property 
heretofore  unproductive  yield  an  Income  to  tbe  city. 

Improvement  of  the  Schuylkill  River. — ^The  Government  appropriations  hav- 
ing been  made  to  continue  the  work  of  securing  a  30-foot  channel  In  the  Dela- 
ware River,  the  appropriation  made  by  the  city  of  Pbiladelpbia  was  utilized 
entirely  for  the  improvement  of  the  Schuylkill  River. 

The  sum  of  $400,000  having  been  obtained  from  a  loan  in  June,  1902,  and 
applied  to  this  purtwse,  a  contract  was  entered  into  in  1903  with  the  American 
Dredging  Company,  which  comprised,  first,  the  dredging  of  the  new  east  chan- 
nel through  Grays  Ferry  bridge  to  a  depth  of  20  feet  below  mean  low  water; 
the  removal  of  name  old  wharves  and  constructing  a  piling  fender  rack  in  front 
of  the  east  rest  pier  of  the  lVim.sylvaula  Railway  Company's  new  bridge  at 
Grays  Ferry :  the  widening  and  deoijenlng  of  tbe  river  approaches  to  these 
bridges  and  the  continuant  of  the  channel  improvement  from  a  point  about  500 
feet  alx)ve  Penrose  Ferry  bridge,  the  terminus  of  a  former  contract,  to  a  point 
about  1,000  feet  al)<)ve  the  Philadelphia  Refinery  wharf,  all  of  which  was  to  be 
26  feet  in  depth  and  generally  of  a  width  of  2.50  feet  except  at  tbe  curves  where 
tbe  channel  was  widen<>d  to  about  300  feet. 

The  project  above  the  iwiut  doslgnatetl  near  the  Philadelphia  refinery  wharf 
Is  to  obtain  a  depth  of  20  feet  and  a  general  width  of  150  feet 

All  material  diwlged  was  place<l  over  the  banks,  within  the  limits  of  League 
Island  Park,  east  and  west  of  Broad  street. 

During  the  year  1903  261,000  cubic  yards  of  material  were  removed  from  the 
channel  of  the  river,  during  IJKW  3>S0.400  cubic  yards,  which,  with  the  work 
done  this  season,  makes  a  total  of  731,747  cubic  yards  other  than  rock  and  62.5 
cubic  yards  of  rock. 

The  dredging  out  of  the  old  wharves  at  Grays  Ferry  and  tbe  construction  of 
the  fender  rack  were  completed  in  1003. 

The  result  accomplished  under  this  contract  Just  completed  has  been  the 
formation  of  a  channel  250  feet  in  width  and  20  feet  in  depth  below  tbe  plane 
of  mean  low  water,  a  distance  of  2.12  miles  northward  from  tbe  terminus  of 
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contract  No.  9,  the  formation  of  a  clear  waterway  through  the  east  draw  spans 
of  the  bridges  at  Grays  Ferry,  and  a  channel  200  feet  In  width  and  20  feet  In 
depth  below  the  plane  of  mean  low  water  from  these  bridges,  a  distance  of 
about  0.4  mile  upstream.  There  has  been  expended  under  this  contract  the  sum 
of  $371,998.50. 

Removing  the  vcreck  of  the  steamship  Bermuda. — Owing  to  the  abandonment 
of  the  steamship  Bermuda,  an  iron  veAsel  233  feet  In  length,  after  she  had  sunk 
at  her  pier.  No.  19  North  Wharves,  and  after  several  attempts  had  been  made 
to  raise  her,  the  city  of  Philadelphia  appropriated  a  sum  of  money  for  the  pur- 
pose of  removing  the  wreck  from  the  river. 

A  contract  was  entered  into  with  Louis  II.  Darling  in  June,  1904,  the  city 
agreeing  to  make  no  claim  for  the  vessel  or  its  cargo. 

Attempts  were  made  by  the  alleged  owners  of  the  steamer  to  make  a  claim 
against  the  city  of  Philadelphia  In  case  the  contract  should  be  carried  out 

After  all  legal  forms  had  been  complied  with,  work  was  begun  July  last  It 
was  prosecuted  with  vigor  in  the  fall  In  the  face  of  unusual  difflculties. 

A  large  portion  of  the  wreck  has  been  removed,  so  that  there  is  considerable 
water  over  it,  but  the  intervention  of  extreme  winter  weather  prevented  the  use 
of  dredges  and  tows  and  caused  the  work  to  be  shut  down  for  a  time. 

Early  this  spring  the  work  was  abandoned  by  the  contractor,  Louis  H.  Dar- 
ling, and  Is  being  carried  on  by  his  surety,  the  American  Surety  Company,  of 
New  York,  who  expect  to  complete  the  contract  In  a  short  time. 
Tours,  truly, 

G.  S.  Webster,  Chief  Engineer. 

Mr.  Theo.  C.  Knauft, 

Secretary  Board  of  Barbor  Commissioners. 


Exhibit  B. 

BoABD  OF  Port  Wardens  for  the  Port  of  Philadelphia,  Pa., 

Philadelphia,  Pa.,  June  8,  1905. 
Dear  Sir:  In  reply  to  your  favor  of  the  31st  ultimo  I  would  state  that  since 
June  30,  1904,  license  was  granted  to  the  William  J.  McOahan  Sugar  Refining 
Company  to  extend  pier  No.  68,  South  wharves,  to  the  pierhead  line. 
Very  truly,  yours, 

Geo.  p.  Sproule,  Secretary. 
Mr.  Theo.  C.  Knauff, 

Secretary  Board  of  Harbor  Commissioners. 


H  2. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUSEIOOK,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1896,  page  920;  1900,  page  1574; 
1904,  page  1196. 

The  protection  works  for  this  harbor  consist  of  the  old  landing 
piers  and  seven  detached  piei-s  having  foundations  of  wooden  cribs 
nllcd  with  stone,  the  superstructures  lieing  filled  with  cut  stone. 

Under  date  of  April  7,  1903,  tlie  revocable  license  granted  by  the 
Secretary  of  War  Novenil)er  13,  1901,  referred  to  in  the  Annual 
Report  for  1902,  was  modified  so  as  to  permit  the  extension  of  the 
pier  into  the  Delaware  River,  a  distance  of  175  feet  farther  than 
originally  authorized. 

The  two  landing  piers  in  the  harbor  were  repaired  in  1903,  at  a 
cost  of  $1,037.94. 
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The  amount  expended  during  the  past  fiscal  year  was  73  cents  for 
incidental  expenses. 

Rules  for  the  use  of  the  landing  piers  at  this  locality  were  ap- 
proved by  the  Acting  Secretary  of  War  under  date  of  April  29,  1!XM. 
These  rules  are  contained  in  the  Annual  Report  of  the  Chief  of  Engi- 
neer for  1904,  page  1196. 

Money  statement. 

July  1,  1904,  balance  unexpended $38.27 

June  30,  1005,  amount  expended  during  fiscal  year .73 

July  1,  1905,  balance  available 37.54 


APPBOPBIATIONS. 


June  23.  18CC |5, 000 

March  2,  18(!7 94,000 

January  14,  1880 .35,000 

March  3.  1881 '- 30, 000 

August  2,  1882 15,000 


August  5,  1886 $15. 000 

August  11,  1888 15,000 

September  19,  1890 5,  000 


Total 214,000 


EXPENDITUBES. 

Total  to  June  30,  1905 . $213, 962. 40 


H3. 

CONSTRDCTION  OP   mON  PIER   IN   DELAWARE   BAY,  NEAR   LEWEa 

DELAWARE. 

An  account  of  this  work  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1896,  page  920,  and  for  1900,  page  1574. 

During  the  past  fiscal  year  no  work  has  been  done  or  liabilities 
incurred. 

It  is  proposed  to  hold  the  sum  of  $820.60,  which  remains  available, 
for  maintenance  and  repairs  as  needed. 

The   funds  now   available  are  considered  sufficient   for   present 
needs. 

Money  statement. 

July  1,  1904,  balance  unexpended $820.00 

July  1,  1905,  balance  unexpended 82(X  60 


APPROPRIATIONS. 


July  15,  1870 $225,000 

June  23.  1874 10,000 

March  3.  1875 25,000 

March  3.  187.5 15,000 

August  14.  1876 30.  OCX) 

June  18,  1878 20, 000 

March  3,  1879 10,500 


June  14,  1880 $10,000 

March  3,  1881 10.000 

August  2.  1882 13,000 

April  4,  1890 10,000 

.Tune  3,  1896 7,060 


Total 386,160 


EXPENDITURES. 

Total  to  June  30,  1905 $385,339.40 
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IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  922;  for  1897,  page  1214; 
for  1898,  page  1094,  and  for  1901,  page  1323. 

During  the  past  fiscal  year  no  work  has  been  done  nor  expenses 
incurred. 

The  funds  now  available  are  considered  sufficient  for -present  needs, 
and  it  is  proposed  to  hold  the  sum  of  $874.38,  the  available  balance, 
for  maintenance  and  repairs  as  needed. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinity  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  harbor  of 
refuge,  Delaware  Bay,  Delaware. 

On  October  3,  1903,  the  Secretary  of  War  authorized  the  sale  and 
removal  of  the  old  building  belonging  to  the  United  States  and 
located  on  the  breakwater. 

Under  date  of  October  16,  1903.  sealed  proposals  were  invited  for 
the  sale  and  removal  of  the  building.  Only  one  bid,  by  Horace 
Brown,  of  Lewes,  Del.,  for  the  sum  of  $1,  was  received,  and  this  bid 
was  accepted,  the  building,  including  its  foundations,  to  be  removed. 
The  $1  collected  from  Mr.  Brown  for  the  building  was  deposited  to 
the  credit  of  the  appropriation  for  improving  harbor  at  Delaware 
breakwater,  Delaware,  for  which  work  the  building  was  originally 
erected.  The  work  of  removal  of  the  building  and  its  foundations 
was  completed  during  the  past  winter. 


Money  statement. 


Jnly  1,  1904,  balance  unexpended- 
July  1,  1905,  balance  unexpended. 


$875.  &1 
875.  M 


APPBOPBIATIONS. 


May  7,  1822 $22,  700. 00 

May  23.  1828 2.50, 0(K).  00 

April  23.  1830 KS.OOO.OO 

March  2,  1831 208,000.00 

July  3.  1832 270.000.00 

March  3,  18.33 27O.0(K).OO 

June  28.  1834 270,000.00 

March  3,  1835 100,  OCX).  00 

July  2,  18.% 100, 000.  (» 

July  4.  1&30  ( survey ) 1, 000. 00 

Slarch  H.  1837 141, 000.  00 

July  7,  1838 l.W,  000. 00 

August  30,  18.52 30,000.00 

June  23,  1806 ^..  107,910.00 

March  2,  18t!7 109,493.70 


August  2,  1882 $125,000.00 

July  5,  1884 75,000.00 

August  5,  1886 50,2.50.00 

August  11,  1888 100,000.00 

September  19,  1890 80, 000.  00 

July  13,  1892 50,000.00 

August  18,  1894 50,000.00 

.June  3,  1896 , 80,000.00 


Total 2, 808,  353.  70 

Received  from  sale  of  old 
building l.J)0 


Grand  total 2, 808,  354.  70 


KXPENorruaiss. 


Total  to  June  30,  1905 $2,807,479.00 

Total  under  present  project  to  June  30, 1905 615,  375.  m 
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COMMEBCIAI.   BTATIBTICB. 

AtrivaU  at  Delaware  breaktcater  during  1904. 


Steamers. 

Ships. 

Barks. 

Brigs. 

8 

1 

Schooners. 

Barges. 

Total. 

78 
17 
6 

10 
8 

IS 
28 

14 
751 

1 

8 
8 

US 

For  hftrbor                           ,   . 

1,049 

*•", 

Total 

84 

18 

40 

4 

TBS 

»4 

i,in 

H  s. 

CONSTRUCTION  OP  HARBOR  OF  REFUGE,  DELAWARE  BAY,  DELA- 
WARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1897,  page  1216;  for  1901,  page  1325; 
for  1902,  page  1036;  for  1903,  page  970,  and  for  1904,  page  1199. 

The  breakwater  provided  for  under  the  project  was  completed 
December  11, 1901,  and  the  ice  piers,  15  in  number,  June  19, 1903. 

Under  date  of  November  19, 1902,  a  report  was  submitted  in  accord- 
ance with  the  provisions  of  the  river  and  harbor  act  of  June  13,  1902, 
r^arding  the  necessity  of  further  protection,  if  any,  from  northwest 
winds.  A  further  rejwrt  on  this  suDJect  containing  a  detailed  project 
and  estimate  of  cost  of  the  proposed  extension  of  the  breakwater  at 
this  harbor  was  submitted  under  date  of  November  14,  1903.  Both 
reports  and  the  recommendations  of  the  Board  of  Engineers  for 
Ihvers  and  Harbors  are  published  in  House  Executive  Dppument  No. 
548,  Fifty-eighth  Congress,  second  session. 

The  funds  now  on  hand  will  be  held  for  examinations  and  mainte- 
nance and  repair  of  the  breakwater. 

Money  statement. 

July  1,  1904,  balance  unexpended |1, 132. 91 

IVeasury  settlement.  June  9,  1898 |a46 

.Tune  30,  1905,  amount  expended  during  flseal  year 3.  79 

4.25 

July  1,  1905,  balance  unexpended 1, 12&68 


APPBOPBIATIONS. 


Ju^e  3,  1896 $5,000 

June  4,  1897 —  3JM,334 

July  1,  1808 • 800.000 

March  3.  1899 377,000 


June  C.  1900 f45a000 

March  3.  1901^ 213.000 


Total 2.239,334 


ExpENDrrtmES. 
Total  to  June  30.  1905 $2,238,205.34 
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H  6. 

KBMOVINO  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

(1)  A  canal  boat  was  sunk  during  a  freshet  in  the  Schuylkill  River 
near  the  Mill  Creek  sewer,  just  above  Grays  Ferry  Highway  Bridge 
The  wreck  being  considered  a  dangerous  obstruction  to  navigation, 
its  removal  was  recommended.  Under  date  of  January  20,  1904,  a 
contract  was  entered  into  with  Charles  T.  Johnston,  of  Lewes,  Del., 
for  the  removal  of  all  parts  of  the  wreck  and  contents  from  the  water- 
way for  the  sum  of  ^98. 

Under  authority  of  the  Department,  dated  March  2,  1904,  the  con- 
tract time  limit  was  waived  for  a  reasonable  period.  For  about 
sixty  days  the  contractor  was  prevented  doing  any  work  on  account 
of  the  severe  winter  weather.  On  March  4,  1904,  when  operations 
l>ecame  practicable  and  the  contractor  had  made  preparations  for 
commencing  the  work  it  was  found  that  the  wreck  had  disappeared 
from  the  position  it  formerly  occupied.  Upon  examination  a  wreck 
was  found  lodged  against  one  of  the  piers  of  the  Grays  Ferry  High- 
way Bridge  in  much  deeper  water. 

The  use  of  explosives  m  the  removal  of  the  wreck  at  Grays  Ferry 
Bridge  would  not  be  permitted  on  account  of  probable  resultmg  dam- 
age to  the  bridge,  and  Mr.  Johnston  was  unwilling  to  bear  the  extra 
expense  which  ne  claimed  would  be  incurred  in  its  removal  without 
the  use  of  explosives.  In  view  of  these  facts,  and  the  uncertainty 
that  the  wreck  at  Grays  Ferry  Bridge  was  the  identical  wreck  Mr. 
Johnston  had  contracted  to  remove,  it  was  recommended  that  the 
contract  be  abandoned,  and  the  balance,  $527.76,  from  the  allotment 
of  $600  originally  made,  be  applied  to  the  removal  of  the  wreck  at  the 
Grays  Ferry  Highway  Bridge.  This  recommendation  was  approved 
under  date  of  June  8, 1904,  and  the  contractor  so  informed. 

On  October  7, 1904,  bids  for  the  removal  of  the  wreck  were  opened^ 
but  rejected  because  they  were  considered  too  high.  Bids  were  again 
opened  on  October  24,  1901.  The  lowest  bid,  that  of  Louis  H.  Dar- 
ling, was  $549.  This  being  slightly  in  excess  of  the  available  balance 
on  hand,  but  considered  as  low  as  could  be  obtained  by  readvertise- 
ment,  an  additional  allotment  of  $250  was  asked  for  with  a  view  to 
its  acceptance.  This  allotment  was  made  November  21,  1904,  and  an 
emergency  contract  was  entered  into  with  Louis  H.  Darling,  of  Phila- 
delphia, I*a.,  on  January  24,  1905.  This  contract  was  annulled  bv 
authority  of  the  Department,  dated  May  4,  1905,  because  of  the  fail- 
ure on  the  part  of  the  contractor  to  prosecute  faithfully  and  diligently 
the  work  contracted  for.  The  work  was  readvertised  and  bids  opened 
May  22,  1905.  The  lowest  bid,  that  of  Charles  T.  Johnston,  of 
Lewes,  Del.,  was  $747.  This  amount  being  in  excess  of  available 
balance  on  hand,  an  additional  allotment  of  $200  was  reauested  with 
a  view  to  the  acceptance  of  Mr.  Johnston's  bid.  The  allotment  was 
made  on  June  8,  1905,  and  on  June  19,  1905,  an  emergency  contract 
was  entered  into  with  Charles  T.  Johnston,  of  Lewes,  Del.,  for  the 
removal  of  the  wreck.  .  Work  under  this  contract  has  not  been  com- 
menced. 

(2)  On  April  22,  1904,  the  barge  Alice  was  sunk  by  collision  in 
the  Delaware  Kiver  near  Tinicum  Island.    The  wreck  oeing  consid- 
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ered  an  obstruction  to  navigation,  its  removal  was  iccommended. 
Sealed  proposals  were  opened  July  8,  1904.     All  the  bids  were  re- 

1'ected,  tne  prices  offered  neing  considered  too  high.     Nothing  further 
las  been  done  in  regard  to  the  removal  of  this  wreck.     It  is  pro- 
posed to  remove  this  wreck  by  the  use  of  United  States  plant. 

(3)  On  December  3, 1904,  the  barge  Santiago  was  sunk  in  collision 
with  the  pilot  boat  Philadelphia,  in  the  national  harbor  of  refuge, 
Delaware  Bay.  The  wreck  being  considered  a  dangerous  obstruc- 
tion to  navigation,  its  removal  was  recommended.  A  contract  was 
entered  into  under  date  of  March  20,  1905,  with  the  National  Wreck- 
ing Company,  of  Fall  River,  Mass.  The  contractor  agreed  to  pay 
the  United  ^^tates  for  the  wreck  and  contents  and  do  the  work  of 
i-emoval  for  $3,160.  This  amount  was  paid  over  at  the  execution  of 
the  contract  and  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States,  on  account  of  the  indefinite  appropriation  for  re- 
movingsunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.   The  work  of  removal  is  still  in  progress. 

(4)  On  February  5, 1905,  the  Philadelpnia  ice  boat  \o.  3  was  sunk 
in  collision  with  the  wreck  of  the  barge  Santiago  in  the  national 
harbor  of  refuge,  Delaware  Bay.  The  wreck  being  considered  a 
menace  to  navigation,  its  removal  was  recommended.  Under  date  of 
March  20,  1905,  a  contract  was  entered  into  with  Charles  W.  John- 
ston, of  Lewes,  Del.,  for  the  removal  of  all  parts  of  the  wreck  and 
contents  for  the  sum  of  $4,700.  The  work  of  removal  is  stUl  in 
progress. 

(5)  In  September,  1895,  the  three-masted  schooner  Lottie  K. 
Friend,  with  a  cargo  of  coal,  was  sunk  in  Delaware  Bay  in  collision 
with  another  vesseU  about  \\  miles  west  from  Ship  John  light.  The 
wreck  being  considered  a  dangerous  ol)struction  to  navigation,  its 
removal  was  recommended.  Under  date  of  February  8,  1897,  a  con- 
tract was  entered  into  with  Thomas  Poynter  and  Elijah  D.  Register, 
of  Lewes,  Del.,  for  the  removal  of  the  wreck  for  the  sum  of  $1,100, 
the  work  to  be  completed  on  or  before  April  25,  1897.  At  the  close 
of  the  fiscal  year  ending  June  30,  1897,  the  removal  of  the  wreck  had 
been  commenced,  but  had  not  been  completed.  During  the  fiscal  year 
ending  June  30,  1898,  no  additional  work  had  been  done  toward  the 
removal  of  the  wreck  under  the  above  contract,  and  on  June  16,  1898, 
it  was  recommended  that  the  contract  be  annulled  and  the  remaining 
wreckage  be  removed  by  dredging  at  some  time  when  dredging  opera- 
tions were  in  progress  in  the  neighborhood.  This  recommendation 
was  approved  on  June  18,  1898.  Since  that  time  nothing  has  been 
done  toward  the  removal  of  the  wreck. 


H  7. 

CONSTRUCTION  OF  SKAGOING  HYDRACLIC  DRBD6E& 
9KEDGE   FOR   IMPROVING   HARBOR  AT  CHABI.ESTON,  8.  C. 


reviously  perfoi'ined  under  contract  for  a  wooden-hull 
ction  dredge,  ^^ee  pages  1166  and  1167,  Annual  Report 
Engineers  for  1902,  pages  972  and  973,  Ajinual  Report 


1. 
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of  the  Chief  of  Engineers  for  1903,  and  pages  1202  and  1203,  Annual 
Report  of  the  Chief  of  Engineers  for  19^ 

OP-ERA XION a    DTJRING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

"N  f  *^*L^|^*^ginning  of  the  year  the  dredge  Gen.  Abbot  was  at  the 
PlorTolk  Navy- Yard  having  her  bottom  coppered  and  other  necessary 
^P?,'^s  "^a-de.  These  were  completed  and  she  left  for  Charleston, 
^''  "■'y  ^^^  arriving  there  July  24,  and  on  July  30  the  dredge 
and  property  were  transferred  to  Capt.  G.  P.  Howell,  Corps  of 
li<ngineer«. 

.  Total  ainoimt  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfit,    voyage  from  Newport  Xews,  Va.,  to  Charleston,  S.  C, 
coppering,   alterations,  etc.,  at  Norfolk  Navy- Yard,  and  the  greater 
portion  of  operating  expenses  for  five  months,  $186,425.69  (includes 
also  value  of  supplies  on  hand  at  first  arrival  at  Charleston). 

Money  statement. 

June  30,   aO05.  amount  drawn •_ $186,425.69 

Amount  expended  to  June  30.  1004 fl.'W,  .309. 92 

Jm»e  30.  1O05,  amount  expended  during  fiscal  year 20,  688.  51 

TreasTiry  settlement  October  21,  1904 12,337.26 

186, 425.  69 


2.    DREOOE  FOR  IMPROVING   PASSES  OF  THE   MISSISSIPPI   RIVER. 

For  work  (95  per  cent)  previously  performed  under  contract  for 

steel  twin-screw  hydraulic  dredge,  see  pages  1173  and  1174,  Annual 

Keport  of  the  Chief  of  Engineers  for  1902,  pages  973  and  974,  Annual 

Report  of  the  Chief  of  Engineers  for  1903,  and  pages  1203  and  1204, 

Ajxnual  Report  of  the  Chief  of  Engineers  for  1904. 

OPERATIONS   DURING  THE  FISCAL   YEAR   ENDING   JUNE   30,  1905. 

— -j.-^^  the  beginning  of  the  year  the  dredge  Benyavrd  was  at  the 
United  States  navy-yard,  Norfolk,  Va.,  being  completed.    At  the  end 


3  J      *"*  iier  sTaiion  on  v/ciooer  i,  arrivea  ai  ^^nariesioii,  o.  \^.,  on  iiie 
arr"  there  on  the  5th,  arrived  and  left  Key  West  on  the  8th, 

js^   *^6d  at  Port  Eads  on  the  12th,  and  at  New  Orleans,  La.,  on  the 
Oo*  ®,  <^ate-     Dredging  was  started  at  Port  Eads  by  the  dredge  on 

^ober  24. 
B.  o  *  (''•edge  and  property  were  transferred  to  Lieut.  Col.  Clinton 
datj\^'^>     Corps  of  Engineers,  New  Orleans,  La.,  as  per  invoices 

r^  December  17,  1904,  and  receipts  dated  January  13,  1905. 
tioj^^^W  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
of   'Outfit,  voyage  from  Norfolk,  Va.,  to  New  Orleans,  La.,  and  cost 
Vajj'^lipietion'^by  the  Navy  Department,  $402,602.42  (includes  also 

•^^of  siajpplies  on  board  "on  arrival  at  New  Orleans,  La.,  $880.90). 
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Money  statement. 

June  30,  1905,  amount  drawn $403,644.78 

Amount  expended  to  June  30,  1904 $163,039.45 

.Tune  30,  1905,  amount  ex|)ended  during  fiscal  year 11,598.  04 

Treasury  settlement,  July  21,  1904 163,754.74 

Treasury  settlement,  September  13.  1904 36,550.35 

Treasury  settlement,  October  21,  1904 12,.385. &4 

Treasury  settlement,  November  ,30,  1904 7,048.81 

Treasury  settlement,  November  30.  1904 1,097.90 

Treasury  settlement,  January  27,  1905 7, 127. 19 

402,602.42 

July  1,  1905,  balance  unexpended 1,042.36 


July  1,  190!>,  outstanding  liabilltiea 1,538.77 


3.   DREDOE    IXJR    IMPROVING    THE    SOUTHWEST    PASS    OF    THE    MISSISSIPPI 

RIVEB. 

For  work  previously  performed  under  contract  for  the  construc- 
tion of  one  steel-hull  twin-screw  suction  dredge,  see  page  980,  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  and  pages  1204  and  1205, 
Annual  Report  of  the  Chief  of  Engineers  for  1904. 

OPERATIOKS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1906. 

At  the  beginning  of  the  year  the  dredge  had  been  delivered  to  the 
Government  in  a  completed  condition  and  had  been  taken  to  the 
shipyard  of  Quigley,  Davis  &  Dorp,  of  Camden,  N.  J.,  where  she  was 
being  prepared  for  her  trip  to  New  Orleans,  La.     She  left  for  this 

{)lace  on  August  6,  but  put  into  Newport  News  to  have  a  new  and 
arger  rudder  fitted.  On  August  23  she  left  Newport  News,  arriving 
at  Charleston,  S.  C,  on  August  25,  and  at  New  Orleans,  La.,  on  Sep- 
tember 3.  After  some  necessary  work  to  put  the  dredge  in  condition 
to  dredge  she  started  for  Port  Eads  October  19  and  commenced 
dredging  on  October  25.  Owing  to  a  breakdown  of  the  distributing 
valve  in  the  discharge  pipe  and  pump,  work  was  delayed  until  April 
20,  1905,  when  dredging  was  started  at  Southwest  Pass.  Since  that 
date  dredging  has  continued  and  the  thirty  days'  trial  of  pumping 
machinery  successfully  completed. 

PONTON    PIPE   LINE. 

For  work  previously  performed  under  contract  for  the  construction 
of  36  pontons  and  900  feet  of  36-inch  wrought-iron  pipe,  see  Report  of 
Chiefof  Engineers  for  1904,  page  1204. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

At  the  beginning  of  the  year  the  pontons  and  pipe  line  were  about 
25  per  cent  completed.  In  February,  1905,  these  were  completed  and 
sent  to  New  Orfeans,  La.,  for  test  by  the  dredge,  which  test  has  since 
been  satisfactorily  made. 
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ELEVATED   DISCHAB6E   PIPE   SCOW. 

The  work  of  constructing  an  elevated  discharge  pipe  scow  was 
advertised  October  7,  1904.  Proposals  were  opened  November  7, 
1904.    Five  bids  were  received,  as  follows : 

Dubuque  Boat  and  Boiler  Works,  Dubuque,  Iowa $14,694 

The  Pusey  &  Jones  Company,  Wilmington,  Del 14,  721 

Merrill  Stevens  Company,  Jacksonville,  Fla.,  delivered  at  Jacksonville, 

Fla.,  instead  of  New  Orleans,  La 12,500 

Jobtason  Iron  Works,  New  Orleans,  La 12,400 

ElUcott  Maeblue  Company,  Baltimore,  Md 11,964 

The  contract  was  entered  into  with  EUicott  Machine  Company 
November  21,  1904,  and  approved  by  the  Chief  of  Engineers  Decem- 
ber 31, 1904 ;  time  of  completion,  three  months. 

At  the  end  of  January,  1905,  the  contract  was  31.4  per  cent  com- 
pleted, and  at  th?  end  of  the  year  the  scow  was  completed  and  tested 
satisfactorily  on  June  26, 1905. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, voyage  from  Camden,  N.  J.,  to  New  Orleans,  Ci.,  and  outfit  of 
dredge,  $278,552.08  (includes  also  value  of  supplies  on  board  on 
arrival  at  New  Orleans,  La.). 

Money  statement. 

June  30,  1905,  amount  drawn $300,026.25 

Amount  expended  to  June  30,  1904 $209,  .300. 86 

Treasury  settlement  February  18,  1904 8.59 

Treasury  settlement  February  2.3,  1904 7.81 

June  30,  1905,  amount  expended  during  flscal  year 68, 570. 58 

Treasury  settlement  December  19,  1904 664. 24 

278, 552. 08 

July  1,  1905,  balance  unexpended 71,447.92 

July  1,  1905,  outstanding  liabilities 22,494.67 


4.     DREDGE    FOR    IMPROVING    MOtJTH    OP    COLUMBIA    RTVER,    OREGON    AND 

WASHINGTON. 

For  work  previously  performed  in  converting  the  U.  S.  army  trans- 
port Grant  into  a  seagoing  suction  dredge,  see  pages  975  and  976, 
Annual  Report  of  the  Chief  of  Engineers  for  1903,  and  page  1205, 
Annual  Eeport  of  the  Chief  of  Engineers  for  1904. 

The  unexpended  balance  in  hand  July  1,  1904,  amounting  to 
$2,403.81,  was  deposited  August  31, 1904. 


5.   DREDGE  FOB   IMPROVING  ST.   JOHNS  RTVEB,   FtORIDA. 

For  work  (85.99  per  cent)  previously  performed  under  contract 
for  a  wooden  hull  single-screw  suction  dredge,  see  page  976,  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  and  page  1206,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 
ENO  1905  M 69 
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OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1905. 

At  the  end  of  July  the  contract  was  86.33  per  cent  completed. 

At  the  end  of  August  the  contract  was  88.69  per  cent  completed. 

At  the  end  of  September  the  contract  was  90.22  per  cent  completed. 

At  the  end  of  October  the  contract  was  92  per  cent  completea. 

At  the  end  of  November  the  contract  was  94  per  cent  completed. 

On  December  30,  1904,  the  vessel  was  given  a  preliminary  dock 
trial,  and  on  January  17,  18,  19,  and  20  her  official  trial,  which  was 
satisfactory.  The  vessel  was  accepted  March  7,  and  after  getting 
stores,  etc.,  on  board  left  for  JacKsonville,  Fla.,  March  26.  After 
stopping  at  Charleston,  S.  C,  for  coal  she  arrived  at  Jacksonville, 
Fla.,  March  31. 

Dredging  was  started  April  7  and  continued  five  days.  After 
being  aground  several  times  it  was  found  that  the  gates  were  so 
badly  damaged  that  she  was  sent  to  the  League  Island  Navy- Yard, 
Philadelphia,  Pa.,  to  have  her  bottom  coppered  and  repairs  made. 
Leaving  Jacksonville,  Fla.,  April  27,  she  arrived  at  League  Island 
Navy-\  ard  May  1.  The  repairs  and  coppering  having  been  finished, 
she  left  for  JacKsonville,  Fla.,  arriving  there  May  31. 

Dredging  was  started  June  3  and  has  proceeded  continuously  since. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfit,  and  voyage  from  New  York,  N.  Y.,  to  Jacksonville,  Fla., 
$165,487.43  (includes  also  value  of  supplies  on  board  on  first  arrival 
at  Jacksonville,  Fla.,  $844.20). 

Money  statement. 

June  30,  1905,  amount  drawn $174,000.00 

Amount  expended  to  June  30.  1904 $117,304.74 

June  30,  1905,  amount  expended  during  flacai  year 48, 182. 69 

165,487.43 

July  1,  1905,  balance  unexpended 8,  .512.57 

July  1,  1905,  outstanding  liabilities 2,065.99 

July  1,  1905,  amount  covered  by  uncompleted  contracts 4^500.00 


ABSTBACT  Of  OONTBAOT  IN  FOBCK. 

With  the  James  Rellly  Repair  and  Supply  Company,  New  York,  N.  T.,  dated 
January  15,  1!K):^,  approved  February  21,  1903,  for  i»nstruetiug  one  wooden  hull 
se»KolnK  suction  dredge,  complete,  at  $150,000.  Date  of  beginning,  March  12, 
1003;  date  of  completion,  February  26,  1904;  time  limit  for  completion  waived 
February  26,  1904. 


6.  DREDGE  FOR  IMPROVING  HARBOR  OF  PENSAOOLA,  FLA. 

For  work  (72.81  per  cent)  previously  performed  under  contract 
for  a  wooden  hull  single-screw  suction  dredge,  see  page  977,  Annual 
Keport  of  the  Chief  of  Engineers  for  1903,  and  page  1207,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 
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OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1905. 

At  the  end  of  August  the  contract  was  73  per  cent  completed. 

At  the  end  of  September  the  contract  was  80  per  cent  completed. 

At  the  end  of  October  the  contract  was  85  per  cent  completed. 

At  the  end  of  November  the  contract  was  87  per  cent  completed. 

At  the  end  of  December  the  contract  was  87.60  per  cent  completed. 

At  the  end  of  January  the  contract  was  88.86  per  cent  completed. 

At  the  end  of  February  the  contract  was  88.86  per  cent  completed. 

At  the  end  of  March  tne  contract  was  91.10  per  cent  completed. 

At  the  end  of  April  the  contract  was  93.70  per  cent  completed. 

The  work  continued,  and  on  June  5  the  vessel  left  Greenport,  Long 
Island,  on  her  official  trial.  On  the  evening  of  this  day  the  vessel  ran 
aground  and  was  pulled  off  the  following  day.  After  going  into  dry 
dock  and  having  tne  necessary  repairs  made,  she  was  again  ready  for 
trial  June  29. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion and  outfit,  $140,691.17. 

Money  statement. 

June  30,  190.5,  amount  drawn $150,000.00 

Amount  expended  to  June  30,  1904 f90, 503.  24 

Treasury  settlement  May  5,  1903 5.65 

June  30,  1905,  amount  expended  during  fiscal  year 50, 182. 28 

140, 691. 17 

July  1,  1905,  balance  unexpended 35,30a83 

July  1,  1905,  outstanding  liabilities. 15,104.16 

July  1, 1906,  amount  covered  by  uncompleted  contracts 15,000.00 


ABSTBAOT   OF    CONTBACT    IN    FOKCE. 


With  the  James  Rellly  Repair  and  Supply  Company,  New  York,  N.  Y.,  dated 
January  17,  1903,  approved  March  30,  1903,  for  constructing  one  wooden  hull, 
seagoing  suction  dredge,  complete,  at  $150,000.  Date  of  beginning,  April  15, 
1903;  date  of  completion,  June  1,  1904;  time  limit  for  completion  waived  May 
23,  1904. 


7.   DREDGES  FOR  IMPROVING   NEW   YORK   HARBOR,  NEW   YORK. 

For  work  previously  performed  (il/awAaWan,  65  per  cent;  AtlanHc., 
51.76  per  cent)  under  contract  for  two  steel-hull,  twin-screw  suction 
dredges,  see  page  979,  Annual  Keport  of  the  Chief  of  Engineers  for 
1903j  and  pages  1208  and  1209,  Annual  Keport  of  the  Chief  of 
Engineers  for  1904. 

MANHATTAN. 

At  the  beginning  of  the  year  the  contract  was  65  per  cent  completed. 

At  the  end  of  July  the  contract  was  75  per  cent  completed. 

At  the  end  of  August  the  contract  was  85.9  per  cent  completed. 

At  the  end  of  September  tlie  contract  was  93.5  per  cent  completed. 

The  vessel  was  successfully  launched  July  i),  and  work  on  her  con- 
tinued rapidly  until  August  17,  when  she  was  given  a  dock  trial. 
On  August  29  and  30  the  vessel  was  given  her  official  trial.    With 
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the  exception  of  showing  that  the  overflows  as  originally  provided 
were  too  small,  this  trial  was  satisfactory.  Later,  other  overflows 
were  installed  and  the  vessel  completed  and  accepted.  She  left 
Sparrows  Point,  Md.,  October  29  and  arrived  at  New  York,  N.  Y., 
October  31.  On  November  15  the  dredge  started  working  in  Am- 
brose channel,  and  has  continued  working  in  the  same  place  since. 
The  dredge  Manhattan  and  property  were  transferred  to  Lieut.  C!ol. 
W.  L.  Marshall,  Corps  of  Engineers,  as  per  invoices  dated  January 
30,  1905,  and  receipts  dated  February  8,  1905. 

ATLANTIC. 

At  the  beginning  of  the  year  the  contract  was  51.76  per  cent 
completed. 

At  the  end  of  July  the  contract  was  60.39  per  cent  completed. 

At  the  end  of  August  the  contract  was  72.15  per  cent  completed. 

At  the  end  of  September  the  contract  was  83.29  per  cent  completed. 

At  the  end  of  October  the  contract  was  90  per  cent  completed. 

At  the  end  of  November  the  contract  was  96  per  cent  completed. 

The  vessel  was  successfully  launched  August  20.  The  extra  over- 
flows, having  been  shown  to  be  necessary  in  the  trials  of  the  dredge 
Manhattan^  were  put  in  and  the  vessel  given  her  official  trial  October 
17  to  20,  inclusive.  The  vessel  was  completed  and  accepted  by  the 
United  States  December  5,  1904. 

It  having  been  determined  from  the  experience  with  the  Manhattan 
that  the  suction  pipe  was  longer  than  was  advisable,  the  after  suction- 
pipe  davits  were  moved  about  20  feet  forward  and  other  work  neces- 
sitated by  this  change  done.  This  was  completed  and  the  vessel  left 
for  New  York  March  30,  arriving  there  April  1.  Dredging  opera- 
tions were  started  in  Ambrose  channel  April  28  and  continued  imtil 
the  end  of  the  year,  with  few  delays. 

Invoices  for  the  transfer  of  the  dredge  Atlantic  and  her  property 
were  sent  to  Lieut.  Col.  W.  L.  Marshall,  Corps  of  Engineers,  in 
June,  but  receipts  had  not  been  received  by  the  close  of  the  year. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfits,  voyages  from  Sparrows  Point,  Md.,  to  New  York,  and 
r^airs  and  alterations  at  the  latter  point,  $682,464.92  (includes  value 
01  supplies  on  board  on  arrival  at  New  York,  $3,029.81). 

Money  statement. 

June  30,  1905,  amount  drawn $688,490.00 

Amount  exiiended  to  June  30,  1904 $282,057.88 

June  30,  1906,  amount  expended  during  fiscal  year 400, 407. 04 

682,464.92 

July  1, 1905,  balance  unexpended 6,025.08 

July  1.  1005,  outstanding  liabilities 969.60 


8.   DREDOE  FOR  IHFROVINO  HARBORS  ON  LAKE  ERIE. 

For  work  (90  per  cent)  previously  performed  under  contract,  see 
page  979,  Annual  Report  of  the  Chief  of  Engineers  for  1903,  and 
pages  1209  and  1210,  Annual  Report  of  the  Chief  of  Engineers  for 
1904. 
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OPERATIONS    DUBINO    THE    FISCAL    YEAR    ENDING    JDNE    30,    1905. 

At  the  beginning  of  the  year  the  dredge  had  been  given  her  speed 
and  pumping  trials.  A  second  speed  trial  was  given  on  July  1.  The 
dredge  was  completed  and  accepted  and  left  Sparrows  Point,  Md., 
August  10,  arriving  at  Newport  News  August  11.  She  left  there  on 
the  19th  and  arrived  at  Philadelphia,  Pa.,  August  20,  where  prepara- 
tions were  made  to  put  her  at  work.  She  worked  at  this  location 
until  October  15,  when  she  was  taken  to  the  shipyard  of  Quigley, 
Davis  &  Dorp,  Camden,  N.  J.,  and  prepared  for  her  trip  to  Cleveland, 
Ohio.  She  feft  Philadelphia,  Pa.,  October  21,  arriving  at  Cleveland, 
Ohio,  November  18,  having  stopped  for  coal  at  Pictou,  Nova  Scotia, 
and  Ogdensburg,  N.  Y.  The  vessel  dredged  from  November  25  to 
December  1.  Early  in  December  she  was  laid  up  for  the  winter  in 
Sandusky,  Ohio. 

The  vessel  and  property  were  transferred  to  Lieut.  Col.  Dan  C. 
Kingman,  Corps  of  Engineers,  on  November  29,  1904. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfit,  and  voyage  from  Sparrows  Point,  Md.,  to  Philadelpnia, 
Pa.,  and  from  Philadelphia,  Pa.,  to  Cleveland,  Ohio,  $184,139.32. 
(Includes  also  value  of  supplies  on  board  at  arrival  at  Cleveland, 
Ohio,  $182.24.) 

Money  statement. 

June  30,  1905,  amount  drawn 1184,300.00 

Amount  expended  to  June  30,  1904 fl21,79T.  04 

June  30,  1905,  amount  expended  during  fiscal  year 62, 342. 28 

184, 139. 32 

July  1,  1905,  balance  unexpended 160.  68 

July  1,  1905,  outstanding  liabilities 326.51 


9.   DREDGE   FOR   IMPROVING  HARBORS  ON   LAKE   MICHIGAN. 

For  work  (73.18  per  cent)  previously  performed,  see  page  979, 
Axmual  Report  of  the  Chief  of^  Engineers  for  1903,  and  pages  1211 
and  1212,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

OPERATIONS    DURING    THE    FISCAL    YEAR    ENDING    JUNE    30,    1905. 

At  the  beginning  of  the  year  the  contract  was  73.18  per  cent 
completed. 

At  the  end  of  July  the  contract  was  86  per  cent  completed. 

At  the  end  of  August  the  contract  was  97  per  cent  completed. 

The  vessel  was  given  her  official  trial  on  July  26  and  28.  All  work 
having  been  completed  and  the  vessel  accepted,  she  left  Sparrows 
Point,  Md.,  September  7  for  Philadelphia,  Pa.,  arriving  at  that  point ' 
on  the  9th.  She  was  fitted  for  work,  and  began  dmlging  in  the 
Delaware  River  September  21.  On  Januaiy  10,  1905,  she  left  for 
Boston  Harbor,  arriving  there  January  14.  Dredging  was  started  at 
the  latter  place  on  the  21st  and  continued  until  the  latter  part  of 
April.  On  April  29  she  was  placed  in  dry  dock  at  Boston  Navy-Yard 
fo"  cleaning  and  to  have  a  new  propeller  fitted.    The  repairs  being 
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completed,  she  left  Boston  May  12  for  Lake  Michigan.  Stopping 
for  coal  at  Ogdensburg.  N.  Y.,  the  dredge  arrived  at  Ludington, 
Mich.,  June  8,  1905.  Dredging  was  started  at  this  place  June -15, 
1905,  and  has  continued  since  at  that  point  and  at  Grand  Haven, 
Mich. 

Invoices  for  transfer  of  the  dredge  and  her  property  were  sent  to 
Col.  M.  B.  Adams,  CJorps  of  Engineers,  in  June,  but  receipts  had  not 
lieen  received  by  the  close  of  the  year. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfit,  voyage  from  Sparrows  Point,  Md.,  to  Philadelphia,  Pa., 
thence  to  Boston,  Mass.,  and  Ludington,  Mich.,  $183,240.59.  (In- 
cludes also  value  of  supplies  on  board  on  arrival  at  Ludington,  Mich., 
$225.43.) 

Money  statement. 

June  30, 1905,  amount  drawn $183,409.36 

Amount  expended  to  June  30,  1904 $91, 951. 54 

June  30,  1905,  amount  expended  during  fiscal  year 91,279.(89 

Treasury  settlement,  December  19,  1904 9.  36 

183,240.59 

July  1,  1905,  balance  unexpended --.  168.77 

July  1,  1905,  outstanding  liabilities 342.92 


10.   DREDGE  FOR  IMPROVING  SAVANNAH  HARBOR,  GEORGIA. 

For  work  (45.71  per  cent)  previously  performed  under  contract  for 
a  steel-hull  twin-screw  suction  dredge,  see  page  980,  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  and  pages  1212  and  1213,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1905. 

At  the  beginning  of  the  year  the  contract  was  45.71  per  cent  com- 
pleted. 

At  the  end  of  July  the  contract  was  50  per  cent  completed. 

At  the  end  of  August  the  contract  was  60  per  cent  completed. 

At  the  end  of  September  the  contract  was  70.1  per  cent  completed. 

At  the  end  of  October  the  contract  was  81  per  cent  completed. 

At  the  end  of  November  the  contract  was  90.45  per  cent  completed. 

The  ves-sel  was  successfully  launched  October  1,  and  work  continued 
rapidly.  She  was  given  her  official  trials  on  November  10,  15,  and 
29.  The  vessel  was  completed  and  accepted  by  the  United  States 
January  18.  1905.  The  continued  cold  weather  and  ice  rendered  it 
impracticable  for  the  vessel  to  leave  Sparrows  Point,  Md.,  until  March 
9.  She  arrived  at  Savannah,  Ga.,  March  14  and  commenced  dredg- 
ing March  21  and  has  continued  at  work  with  few  interruptions  since 
that  date.  The  dredge  Savannah  and  her  property  were  transferred 
to  Lieut.  Col.  J.  B.  Quinn,  Corps  of  Engineers,  Savannah,  Ga.,  as  per 
invoices  and  receipts  dated  June  2, 1905. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
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lion,  outfit,  and  voyage  from  Sparrows  Point,  Md.,  to  Savannah,  Ga., 
$195,085.08  (incluaes  also  value  of  supplies  on  hand  on  arrival  at  Sa- 
vannah, Ga.,  $314.63). 

Money  statement. 

June  30, 1905,  amount  drawn |19C,  000.  00 

Amonnt  expended  to  June  30, 1904 $66,458.  66 

June  30, 1905,  amount  expended  during  fiscal  year 128, 626. 42 

— 195, 085.  08 

July  1,  1905,  balance  unexpended 4,914.92 


11.   DREDOE   FOR   IMPROVING   HARBOR  AT   KEY   WEST,   FLA. 

For  work  (69.87  per  cent)  previously  performed  under  contract 
for  a  wooden-hull  single-screw  dredge,  see  page  980,  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  and  pages  1213  and  1214,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

OPBRATIONa  DURING  THE  FISCAL   YEAR  ENDING  JUNE   30,   1905. 

At  the  beginning  of  the  year  the  contract  was  69.87  per  cent  com- 
pleted. 

At  the  end  of  July  the  contract  was  76.72  per  cent  completed. 

At  the  end  of  August  the  contract  was  83.5  per  cent  completed. 

At  the  end  of  September  the  contract  was  87  per  cent  completed. 

The  vessel  was  launched  July  25  and  work  proceeded  until  October 
31,  when  she  was  given  her  trial  trip.  This  having  been  satisfactory, 
the  vessel  was  completed  and  left  Portland,  Me.,  for  Philadelphia, 
Pa.,  on  November  22,  arriving  on  the  26th.  She  again  left  Camden. 
N.  J .,  December  6  and  arrived  at  Jacksonville,  Fla.,  on  the  14th,  and 
began  dredging  for  the  trial  period  at  the  mouth  of  St.  John  River 
December  19,  1904.  On  January  24,  1905,  the  dredge  left  for  Key 
West,  Fla.,  arriving  on  the  28th,  where  she  began  dredging  during 
the  month  of  February. 

The  dredge  Key  West  and  her  property  were  transferred  to  Maj. 
Francis  R.  Shunk^  Corps  of  Engineers,  as  per  invoices  dated  January 
23,  1905,  and  receipts  dated  June  10,  1905. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion, outfit,  and  voyage  from  Portland,  Me.,  to  Philadelphia,  Pa., 
and  then  to  Key  West,  Fla.,  $102,918.91  (includes  also  value  of  sup- 
plies on  hand  at  arrivtd  at  Key  West,  $374.38). 

Money  statement. 

June  30,  1905,  amount  drawn $103, 500. 00 

Amount  expended  to  June  30,  1904 $44, 145.  79 

June  30,  1905,  amount  expended  during  fiscal  year 58, 773. 12 

102,91&91 

July  1,  1905,  balance  unexpended 581.09 

■July  1,  1905,  outstanding  liabilities 98.40 
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12.   OREOOE  FOR  IMPROVING  DELAWARE  RTVER,  PENNSYLTAIOA  AKD   NEW 

JERSEY. 

For  work  (3.12  per  cent)  j)reviou.sly  performed  under  contract  for 
a  twin-screw,  steel-hull  suction  dredge,  see  Annual  Beport  of  the 
Chief  of  Engineers  for  1904,  pages  1214  and  1215. 

OPERATIONS   DURING   THE   FISCAL    YEAR  ENDING   JUNE   30,    1905. 

At  the  beginning  of  the  year  the  contract  was  3.12  per  cent  com- 
pleted. 

At  the  end  of  July  the  contract  was  9.25  per  cent  completed. 

At  the  end  of  August  the  contract  was  15  per  cent  completed. 

At  the  end  of  September  the  contract  was  19  per  cent  completed. 

At  the  end  of  October  the  contract  was  24.76  per  cent  completed. 

At  the  end  of  November  the  contract  was  30.58  per  cent  completed. 

At  the  end  of  December  the  contract  was  40  per  cent  completed. 

At  the  end  of  January  the  contract  was  43.72  per  cent  completed. 

At  the  end  of  Februarv  the  contract  was  47.88  per  cent  completed. 

At  the  end  of  March  the  contract  was  52.02  per  cent  completed. 

At  the  end  of  April  the  contract  was  57.53  per  cent  completed. 

At  the  end  of  Aftiy  the  contract  was  65.27  per  cent  completed. 

At  the  end  of  June  the  contract  was  68.40  per  cent  completed. 

The  vessel  was  successfully  launched  June  3,  1905,  and  work  has 
proceeded  rapidly  since. 

From  experience  gained  in  the  operation  of  other  dredges  (New 
York)  it  was  thought  necessarv  to  snorten  the  suction  pipes,  and  on 
May  10,  1905,  a  supplemental  contract  was  entered  into  with  the 
Marj'land  Steel  Company,  Sparrows  Point,  Md.,  approved  by  the 
Acting  Secretary  of  War  May  29,  1905,  to  do  this  and  some  other 
necessary  work,  the  amount  of  the  contract  being  $1,888. 

Total  amount  expended  to  June  30,  1905,  including  cost  of  inspec- 
tion and  part  of  outfit,  $202,853.82. 

Money  statement. 

June  30,  1905,  amount  drawn $235,750.00 

Amount  expended  to  June  30.  1904 |2,603.05 

June  30,  1905,  amount  expended  during  fiscal  year 200,250.  T7 

202,863.82 

July  1,  1905,  balance  unexpended 197,146.18 

July  1,  1905,  outstanding  liabilities 25,925.28 

July  1,  1906,  amount  covered  by  uncompleted  contracts 144,  74&00 


ABSTRACT  OF  CONTRACT  IN  fORCB. 

With  the  Maryland  Steel  Company,  Sparrows  Point,  Md.,  dated  June  1, 
1904,  approved  June  17,  1904,  for  constructing  one  steel-bull  seagoing  suction 
dredge.  Price  for  hull,  machinery,  and  electric-light  plant,  $363,000;  price  for 
a  steam  arrangement  for  operating  the  dumping  gates,  $5,400;  total,  $3{S8,400. 
Date  of  beginning,  July  6,  1904 ;  date  of  completion,  August  21,  1905. 

With  the  same  company,  supplemental  contract  dated  May  10,  1905,  approved 
May  29, 1905,  for— 

Changing  location  of  8-lnch  after  suction  pipes -„    $350 

Construction  of  two  additional  bridges 720 

Furnishing  25  additional  electric  lights 318 

Total 1,388 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JER- 
SEY, OF  CERTAIN  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  OF 
INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY  TO  DELAWARE 
BAY,  VIRGINIA,  MARYLAND,  AND  DELAWARE. 


REPORT  OF  CAPT.  O.  A.  F.  FLAOLER,  CORPS  OF  ENOINEERS,  OFFICER 
ly  OBAROE,  FOR  THE  FISCAL  YEAR  EXDINO  JUNE  SO,  1905,  WITH 
OTHER  DOCVUENTS  RELATING  TO  THE  WORKS. 

IMFBOVEMENTS. 


1.  Rancocas  River,  New  Jersey. 

2.  Cooper  Creek,  New  Jersey. 

3.  Mantna  Creek,  New  Jersey. 

4.  Alloway  Creek,  New  Jersey. 

5.  Goshen  Creek,  New  Jersey. 

6.  Tuckerton  Creek,  New  Jersey. 

7.  Raccoon  Creek,  New  Jersey. 

8.  Wilmington  Harbor,  Delaware. 

9.  Appoqulnlmlnk,      MurderklU,      and 

MlspllUon  rivers,  Delaware. 


10.  St  Jones  River,  Delaware. 

11.  Smyrna  River,  Delaware. 

12.  Inland    waterway    from    Clilnco- 

teague  Bay,  Virginia,  to  Delaware 
Bay,  at  or  near  Lewes,  EVeiaware. 

13.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


Engineer  Office,  United  States  Abmt, 

Witmington,  Del.,  July  16, 1906. 
General  :  I  have  the  honor  to  inclose  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  this  district  for  the 
fiscal  year  ending  June  30,  1905. 

Very  respectfully,  your  obedient  servant, 

C.  A.  F.  Flagler, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  S.  A. 


I  I. 
IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

For  the  history  of  this  improvement  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  164. 

No  work  was  done  on  this  improvement  during  the  past  fiscal  year. 
The  expenditure  was  for  contingent  expenses. 

It  was  impracticable  to  obtain  commercial  statistics. 
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Money  statement. 

July  1,  1904,  balance  uiiexijended '1:433.21 

June  30,  1905,  amount  exi>ended  during  flseal  year,  for  maintenance 
of  Improvement  12.75 


July  1,  1905,  balance  unexpended "420.46 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  In  addition  to  tbe  balance 
unexpended  July  1,  1905 3.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  rlrer  and  harbor  act  of  1880. 


APPBOFBIATIORS. 

Belou)  the  forkn. 

March  3,   1881 $10,000 

August  2,  1882 10,000 

September  19,  1880 10.000 

$30,000 

Mount  Holly  Branch. 

July  13,  1902 $5,000 

August  18,  1884 3,000 


Lumber  ton  Branch. 

Junes,  1896 $2,000 

March  3,  1889 2,000 

June  13,  1902 3,000 


8,009 


7.000 


Total  46,000 


Total  expended  to  June  30,  1905 $44,479.45 

Carried  to  surplus  fund  in  July,  1800 100.08 

Kedeposited  to  credit  of  appropriation 389.70 

On  hand  June  30,  1905 2a  76 


I  2. 
IMPROVEMENT   OP  COOPER  CREEK,   NEW   JERSEY. 

For  the  history  of  this  improvement  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  165. 

No  work  has  been  done  on  this  improvement  during  the  past  fiscal 
year.    The  disbursement  was  for  contingent  expenses. 

Money  statement. 

July  1,  1904,  balance  unexpended $8,618.  81 

June  30,  1905,  amount  expended  during  fiscal  year 1. 36 

July  1,  1905,  balance  unexpended 8. 617. 45 


APPBOPBIAIION. 

June  3,  1886 $87,000 

frl^^'IS  P«'*ta'ns  to  Mount  Holly  Branch,  and  will  be  returned  to  tbe  sotdIiib 
nrnd  of  the  Treasury. 
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I  3. 
IMPEOVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

For  the  history  of  this  improvement  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  Part  1,  page  166. 

At  the  close  of  the  fiscal  year  1904  work  was  in  progress  under  a 
contract  made  with  the  River  and  Harbor  Improvement  Company,  of 
Philadelphia,  Pa.,  dated  March  20  and  approved  April  8,  1903,  at 
17  cents  per  cubic  yard,  place  measurement.  The  worjf  was  begun  on 
November  7,  1903,  and  after  many  interruptions  was  completed  Jan- 
uary 18,  1905.  Ehiring  this  period  a  channel  12  feet  deep  at  mean 
low  water  was  dredged  from  the  phosphate  works  to  the  Delaware 
River,  the  width  made  being  110  feet  across  the  flats  and  100  feet  at 
the  upper  and  lower  ends.  The  quantity  of  material  removed  is 
101,381  cubic  yards,  measured  in  place.  It  consisted  of  sand  and 
mud,  with  some  clay.  The  material  dredged  between  the  12-foot  con- 
tour in  the  Delaw^are  River  and  its  low-water  line  was  deposited  in 
the  two  upper  bends  cut  off  just  below  Paulsboro  and  a  few  scow 
loads  in  the  bend  nearest  the  mouth.  Most  of  that  from  the  cut 
through  the  marsh  was  placed  upon  the  banks  along  the  sides  of  the 
cut,  and  the  remainder,  to  the  phosphate  works,  was  dumped  into  the 
old  mouth  of  the  creek,  which  had  oeen  cut  off. 

Plans,  etc.,  for  the  jetties  necessary  for  the  protection  of  the  channel 
at  the  mouth,  as  far  as  available  funds  will  permit,  are  now  in  prepa- 
ration. 

It  was  impracticable  to  obtain  commercial  statistics. 

No  contract  in  force. 

It  is  proposed  to  expend  the  appropriation  recommended  below,  if 
obtained,  and  the  available  balance,  if  any,  in  dredging  shoals  between 
Paulsboro  and  the  mouth  and  in  the  partial  construction  of  jetties 
projected  at  the  mouth. 

Money  statement. 

July  1,  1904,  balance  unexpended 132,521.86 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
proTement 16, 952. 17 


July  1,  1905,  balance  unexpended 15, 569. 


Amount  (estimated)  required  for  completion  of  existing  project 85,030.00 


'  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improyement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1887. 


APPBOFBIATIONS. 


August  2,  1882 ?3,000 

March  3,  1899 25,000 

June  18,  1902 35,000 

Total - 63,000 
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I  4. 

IMPROVEMENT  OF  ALLOWAY  CREEK.  NEW  JERSEY. 

For  the  history  of  this  improvement  see  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  167. 

No  work  has  been  done  on  this  improvement  during  ibe  past  fiscal 
jrear.  The  expenditures  were  for  outstanding  liabilities  and  exam- 
inations. 

The  river  and  harbor  act  of  March  3, 1905,  appropriated  $3,000  for 
continuing  the"  improvement  and  for  maintenance.  A  project  for 
the  expenditure  of  this  appropriation  in  removing  shoals  between 
the  "  Square  "  and  a  point  about  1,000  feet  above  upper  Hancock 
Bridge  and  for  dredging  thence  toward  Quinton  was  duly  approved 
and  proposals  invited  for  the  work,  to  be  opened  June  21,  1905, 
but  none  were  received.  The  advisability  of  doing  the  work  either 
by  readvertising  for  proposals  or  by  day  labor  was  under  considera- 
tion at  the  close  of  the  fiscal  year. 

Local  interests  in  the  navigation  of  this  stream  are  desirous  of  hav- 
ing a  cut-off  made  at  a  bend  known  as  " Fosters  Bottle."  The  proposed 
cut-off  is  to  be  about  1,200  feet  long,  75  feet  wide,  and  6  feet  deep  at 
mean  low  water.  Its  lower  end  is  about  7,000  feet  above  the  mouth  of 
the  creek  and  the  bend  7,000  feet  long.  It  will  shorten  the  distance  to 
the  mouth  by  over  a  mile  and  will  remove  two  difficult  turns  and  be  an 
improvement  to  the  stream.  The  estimate  for  the  entire  work  will 
not  be  increased  if  the  proposed  cut-off  be  made,  and  it  is  understood 
that  the  necessary  land — ^a  strip  250  feet  wide — ^will  be  deeded  to 
the  United  States  free  of  expense. 

No  contracts  in  force. 

It  is  proposed  to  expend  the  appropriation  recommended  below, 
if  obtained,  and  the  available  balance,  it  any,  in  dredging  throughout 
the  navigable  portions  of  the  creek  and  in  making  a  cut-off  at  "Fos- 
ters BotUe,"  it  such  cut-off  be  approved. 

Money  statement. 

July  1, 1904,  balance  unexpended $297.30 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905.      3, 000. 00 


3,297.30 
June  30, 1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 292.74 


July  1, 1906,  balance  unexpended 3,004.66 

Amount  (estimated)  required  tor  completion  of  existing  project 5, 20a  GO 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1906 : 

For  worlfs  of  improvement ; |5, 200. 00 

For  maintenance  of  Improvement 3,000.00 

8,20a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AFPBOFBIATIONS. 


September  19,  1890 $6,000 

July  13,  1892 3,000 

August  18,  1894 3,000 

June  3,  1896 3,000 

March  3,  1899 —    3,000 


June  13,  1902 $8,000 

March  3,  1905 ;. 3,000 


Total 24,000 


COMMEBCIAL   STATISTICS   FOB  CAUBNDAB   TEAB  ENDIRO   DECEMBER  31,   1904. 

Receipts  and  shipments. 


ClaflB. 

^"- 

Value. 

ClUB. 

Quan- 
tity. 

Yaloe. 

ReceiptB: 

Coal           

Ton*. 
10,000 
12,000 

2,600 
600 

2,000 

3,200 
10,000 

8,800 

$80,000 

18,000 
8,250 

10,000 
160,000 

4D,«60 
200,000 

40,600 

Shimnents: 

Canned  ffoodB  ..      .  . 

Ton*. 
8,750 
2,800 
100 

8,200 
2,000 

1875,000 

140,000 

3,600 

Oyster  Bhells    .      ... 

ftanp«w1  Inm'hAr 

Soda  ash 

Fruits,    grain,   wheat, 

Tin  plate 

60,000 
80,000 

Sawed  lumber 

Mi(w«llfttiflonfl 

Total     

Hiscellaneotts 

16,860 

688,600 

Total    receipts    and 

Total 

43,600 

604,700 

00,860 

1,086,200 

Arrivals  and  departures  of  vessels  trading  in  Alloway  Creek,  New  Jersey. 

Kind  of  reesel. 

Arrivals. 

Departures. 

Nnmber.j  Tonnage. 

Nnmber. 

Tonnage. 

Steamers _    .    ...  ..  ... 

70           10,600 

70 
15 
66 

10,600 

Sailing  veeselB 

15            2,000 
66            1,200 

2,000 

Bargee 

Total 

1,200 

160  1        13,700 

150 

18,700 

The  foregoing  statistics  were  furnished  by  William  Plummer,  Jr.,  of  the 
Qnlnton  Glass  Company,  Quinton,  N.  J. 


I  5. 

IMPROVEMENT  OP  GOSHEN  CREEK,  NEW  JERSEY. 

For  the  history  of  this  improvement  see  Arniual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  169. 

No  work  done  on  this  improvement  during  the  past  fiscal  year,  and 
no  further  work  is  contemplated.  The  unexpended  balance  has  been 
recommended  to  be  covered  into  the  surplus  fund  of  the  Treasury. 
Final  report. 

Money  statement. 

July  1,  1904,  balance  unexpended $771. 23 

July  1,  1905,  balance  unexpended 771.23 

APPBOPBIATIONS. 

July  13,  1892 . $3,000 

August  18,  1894 3,000 

June  3,  1896-- - 3,000 

March  3,  1899 - 8,000 

Total -  17,000 


Digitized  by 


Google 


1102        BEPOBT   OF  THE   CHIEF   OF   ENOOTEEBS,  U.  S.   ABICT. 

I  6. 

IMPROVEMENT  OF  TUCKBRTON  CREEK,  NEW  JERSEY. 

For  the  history  of  this  improvement  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  170. 

No  dredging  was  done  during  the  past  fiscal  year.  The  expendi- 
ture was  for  examination  and  contingent  expenses. 

The  river  and  harbor  act  of  March  3,  1905,  provides  as  follows : 

ImproTlng  Tuckerton  Creek,  New  Jersey:  Continuing  improrement  and  for 
maiuteuance,  twelve  thousand  dollars ;  and  the  Sec;retary  of  War  may,  in  his 
discretion,  direct  that  the  plan  heretofore  adopted  for  this  improvement  may  be 
modified:  Provided,  That  the  cost  of  completion  shall  not  exceed  the  estimate 
heretofore  made  for  the  completion  of  such  Improvement 

In  accordance  with  this  act,  and  to  meet  the  wishes  of  those  directly 
interested  in  the  improvement,  the  Secretary  of  War,  under  date 
of  April  11, 1905,  approved  the  modification  or  the  project  by  extend- 
ing the  channel  from  the  mouth  of  the  creek  in  a  south-southeast 
direction  to  deep  water,  at  the  head  of  Marchelder  channel,  in  lieu 
of  dredging  to  Gaunts  Point.  The  change  will  give  a  straighter  and 
shorter  course  to  the  inlet,  and  will  not  be  more  expensive  than  under 
the  original  project.  For  the  expenditure  of  the  available  funds  a 
project  was  approved  which  provided  for  dredging  from  the  point 
where  work  was  last  suspended,  abreast  of  Flax  Island,  down  river 
to  the  mouth  and  thence  by  the  new  route  toward  Marchelder  chan- 
nel to  the  6-foot  depth  in  Little  Egg  Harbor,  the  width  and  depth 
to  be  made  approximately  50  feet  and  6  feet  at  mean  low  water, 
respectively. 

Proposals  for  this  dredging  were  opened  June  19,  1905,  and  con- 
tract awarded  to  Anson  J.  Rider,  of  Tuckerton,  N.  J.,  the  lowest  bid- 
der, at  15f  cents  per  cubic  yard,  place  measurement,  the  work  to  be 
completed  in  six  months.  It  is  expected  that  operations  under  this 
contract  will  be  begun  shortly. 

It  is  proposed  to  expend  the  appropriation  recommended  below,  if 
provided,  in  addition  to  the  available  oalanoe,  if  any,  in  dredging  out 
the  creek  where  shoals  may  have  formed,  and  in  completing  the  cut 
across  the  bay  from  the  mouth  of  the  creek  to  the  deep  water  in 
Marchelder  Channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $129.42 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.     12, 000. 00 

12, 129. 42 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   307.78 


July  1,  3905,  balance  unexpended 11,821.64 

July  1,  1905,  outstanding  liabilities -  saOO 

July  1, 1905,  balance  available 11.771.64 


Amount  (estimated)  required  for  completion  of  existing  project 37,380.00 


.\mouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1907.  in  addition  to  the  balance  unexi)ended  July  1,  1905: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 1,000.00 

21,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 
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AFFBOFUATIONB. 

June  13,  1902 *12,000 

March  3.  1905 12,000 

Total  - 24,000 


coif  UKBCIAL  STATISTICS  FOB  OALBNDAB  YEAB  ENDING   DECEMBEB  31,   1904. 

Receipts  and  ahipmenU. 


Claas. 


Tslne. 


Beceipts: 

Coal,  oysters,  cUuns,  and  fish 

Hay,  fertilizers,  bolldJiig  material,  etc 

Total 

ShipmentB:  Cord  wood,  lumber,  and  general  merchandise  . 


Total  receipts  and  shipments  . 


fi64,880 


Ve»sel$  sailing  and  trading  in  Tuckcrton  Creek,  New  Jersey. 


Class. 

Nom'ber. 

Aggregate 
tonnage. 

Draft. 

Trips. 

« 

8 

106 

400 

leo 

10 

240 
160 
480 
800 

Feet. 

4 
8 

Sloops.    -  -                                 

Do. 

Catboats 

Do. 

Do. 

Onnndng  and  clam  boate , 

Pleasore. 

liannchef 

80 

2» 

Do. 

Total                                         .... 

080 

i,nio 

One  power  and  sail  boat  makes  dally  trips  four  months  in  the  year  to  Beach 
Haven,  a  summer  resort,  carrying  a  general  cargo  of  merchandise,  produce, 
poultry,  and  some  passengers.    All  boats  together  are  worth  |116,000. 

One  gas  launch,  10  tons  registered.  2  feet  draft,  built,  and  vessels  of  an  aggre- 
gate of  350  tons  repaired,  during  the  year. 

The  above  statistics  were  furnished  by  Benjamin  H.  Crosby,  Tuckerton,  N.  J. 


17. 
IMPROVEMENT  OF  RACCOON  CREEK,  NEW  JERSEY. 

For  the  history  of  this  improvement,  see  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1906,  Part  1,  page  172. 

No  work  has  been  done  on  this  improvement  during  the  past  fiscal 
year. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $15,000 
for  continuing  this  improvement,  and  under  date  of  April  11,  1905, 
a  project  for  the  expenditure  of  this  appropriation  was  approved 
by  the  Chief  of  Engineers,  for  dredging  the  channel  to  a  depth  of 
7  feet  between  the  mouth  and  Springer^  wharf,  the  width  to  be  75 
feet  to  Bridgeport,  and  60  feet  thence  to  Springer's  wharf,  and  above 
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that  point  to  a  depth  of  5  feet  and  a  width  of  40  feet  Proposals 
for  this  work  were  opened  June  20,  1905,  the  Edward  F.  Fonder 
Company,  of  Philadelphia,  Pa.,  being  the  lowest  bidder,  at  9^  cents 
per  cubic  yard,  place  measurement.  At  the  close  of  the  fiscal  year 
award  of  contract  was  under  consideration. 

A  cut-off  at  Molonox  shoal,  about  5^  miles  above  Bridg[eport,  is 
much  desired  by  the  local  interests,  and  will  be  a  valuable  improve- 
ment to  the  stream.  It  wiU  shorten  the  run  from  Swedesboro  2,950 
feet,  and  will  eliminate  eight  bad  bends.  It  can  be  executed  for 
about  $1,000  more  than  would  be  required  to  dredge  the  channel  in 
the  bends  cut  off.  If  authorized,  the  present  estimated  cost  of  the 
improvement  will  not  be  increased  thereby,  and  the  necessary  land 
with  right  of  way  200  feet  wide  will,  it  is  stated,  be  deeded,  without 
expense,  to  the  United  States. 

No  contract  in  force. 

It  is  proposed  to  expend  the  appropriation  recommended  below,  if 
obtained,  with  the  available  balance,  if  any,  in  dredging  out  shoals 
that  may  have  formed  between  Springer's  bar  and  the  mouth,  in 
continuing  work  under  the  project  from  Springer's  bar  upstream, 
and  in  the  executing  of  a  cut-off  at  Molonox  shoal,  if  saca  cut-off 
be  approved. 

Money  statement. 

July  1,  1904,  balance  nnezpended $3,6S0.  60 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     15. 000.  00 


ia659.09 
Jane  80,  1906,  amount  expended  during  fiscal  year,  for  works  of 
Improvement    1,361.62 


July  1,  1905,  balance  unexpended z. 17,206wOi 


Amount  (estimated)  required  for  completion  of  existing  project 72,135.00 


'  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1906 : 

For  works  of  improvement $26,000.00 

For  maintenance  of  improvement 2,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


27,000.00 


AFPBOPBIATIONS. 


August  2,  1882. 13,000 

June  13,  1902 15.000 

March  3,  1905 15,000 

Total 83,000 
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COMMEBCIAL  STATISTICS  FOB   CALERDAB   TEAS  ENOINS   DECEMBEB  31,   1904. 

Receipts  and  shipments. 


ClatB. 


Reoeipts: 

Raw  bone,  coal,  dimension  stone,  sand,  gloss,  etc. 
Bricks,  fertilizers,  lumber,  etc. 


Agricaltaral  prodacts,  manure,  oyster  shells,  etc. 
Qeneral  mercnandise 


Total 

Shlpmeats: 

Bulldtag  and  molding  sand,  barrels,  baskets,  etc. 

FraitB,  vegetables,  poultry,  etc 

Shad  and  carp  and  general  merchandise 


Quan- 
tity. 


Totu. 
22,400 
16,854 

1M,£45 
2,000 


204,998 


9,2G0 

85,828 

2,812 


47,390 


Total 

Total  receipts  and  shipments I    262,389 


Value. 


245,700 
916,400 
683,660 
200,000 


1,845,760 


831,200 

1,041,890 

92,000 


1,456,050 


3,300,800 


Vessels  sailing  and  trading  in  Raccoon  Creek,  New  Jersey. 


Class. 

Number. 

Aggre- 
gate 
tonnage. 

Draft. 

Rtearaers .    .       . 

2 
2 
10 
18 
5 
12 
18 
12 

600 
200 
250 
144 
760 
2,  MO 
2,400 
600 

Feet. 
8 

Do 

6 

Do 

4* 

Do 

? 

7 

Canal  Doats 

< 

6 

Tugs 

6 

Total 

78 

7,844 

Two  steamers  make  daily  trips;  tbe  other  vessels  malce  trips  at  irregular 
intervals. 

The  foregoing  statistics  were  furnished  by  Capt  John  F.  Trultt,  Bridgeport, 
N.J. 


I  8. 

IMPROVEMENT  OP  WILMINGTON  HARBOR,  DELAWARE. 

For  the  history  of  this  improvement  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1901,  pages  246  to  249,  and  for  1905,  Part  1, 
page  173. 

At  the  close  of  the  fiscal  year  1904  a  contract  was  in  force  with 
John  L.  Grim,  of  Philadelphia,  Pa.,  for  dredging,  for  the  expendi- 
ture of  $25,000  of  the  appropriation  made  by  the  river  and  harbor 
act  of  June  13,  1902.  The  work  was  begun  on  July  16,  1904,  and 
after  many  interruptions,  for  which  the  contractor  was  responsible, 
due  largely  to  the  breaking  down  of  his  plant,  it  was  completed 
May  5,  1905.  A  shoal  extending  a  length  of  3,400  feet  between  the 
Third  Street  Bridge  and  the  Market  Street  Bridge  was  dredged  to 
a  depth  of  18  feet  at  mean  low  water  for  a  width  of  between  100  and, 
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150  feet,  resulting  in  a  channel  18  feet  deep  at  mean  low  water  and 
a  width  of  200  feet  from  the  Third  Street  Bridge  to  the  lower  end  of 
the  Pusey  &  Jones  yards ;  thence  100  feet  wide  to  the  foot  of  French 
street,  and  thence  an  average  width  of  200  feet  to  Market  Street 
Bridge;  a  shoal  between  the  mouth  of  the  Brandywine  and  the 
Pennsylvania  Railroad  cut-off  bridge  No.  3  was  dredged  to  a  width 
of  200  feet  to  the  bridge  and  of  100  feet  through  the  south  draw,  the 
depth  made  being  20  reet  at  mean  low  water ;  and  a  shoal  extending 
a  fcneth  of  about  2,500  feet  between  the  Baltimore  and  Ohio  Rail- 
road Dridge  and  the  pulp  works  was  dredged  to  a  width  of  100  feet 
and  depth  of  16  feet  at  mean  low  water.  The  quantity  of  material 
removed  is  141,941  cubic  yards,  measured  in  plac*,  and  consisted  of 
mud  and  sand.  This  was  pumped  ashore  behind  banks  above  the 
high-water  line. 

Under  date  of  December  8,  1904,  a  Board  of  officers  was  convened 
by  authority  of  the  Secretary  of  War  to  consider  the  establishment 
of  harbor  hues  at  the  harbor  of  Wilmington,  Del.  The  Board  met, 
held  a  public  hearing  regarding  the  matter,  and  concluded  to  have  a 
detailed  survey  made,  in  so  far  as  may  be  necessary,  to  express 
accurately  on  a  map  the  positions  of  the  harbor  lines  to  be  recom- 
mended by  the  Board  in  its  report.  This  survey  is  now  in  progress 
and  will  be  completed  shortly. 

The  river  and  harbor  act  of  March  3,  1905,  provides  as  follows: 

Improving  harbor  at  Wilmington,  Delaware:    Continuing  improvement  and'* 
for  maintenance,  up  to  Third  Street  Bridge,  tweuty-flve  thousand  dollars,  in 
addition   to   the   amounts   heretofore  appropriated,   which   are   hereby    made 
available   and   the   restrictions   upon   the   expenditure   of   which   are   hereby 
removed. 

Under  date  of  April  27,  1905,  the  Chief  of  Engineers  approved  a 
project  for  the  expenditure  of  about  $40,000  of  the  $50,000  made 
available  by  the  act  above  quoted,  the  remaining  $10,000  to  be  held 
for  dredging  on  such  places  as  may  need  immediate  relief  in  1906, 
and  to  defray  the  expenses  of  the  survey  for  the  harbor  lines,  esti- 
mated at  about  $1,800.  This, project  provides  for  dredging  a  chan- 
nel 18  feet  deep,  200  feet  wide,  from  the  Third  Street  Bridge  to  the 
mouth  of  the  Brandywine,  and  thence  250  feet  wide  to  the  Delaware 
River,  and  for  repairing  the  north  jetty  at  the  mouth  of  the  Chris- 
tiana River,  and  that  at  the  mouth  of  the  Brandywine.  After  due 
advertisement  an  emergency  contract,  dated  June  8,  1905,  was  made 
with  the  Franklin  K.  Wills  Company,  of  Wilmington,  Del.,  the 
lowest  bidder,  at  the  prices  given  below  under  the  head  of  "  Contracts 
in  force,"  for  the  repair  of  the  jetties.  The  work  was  begun  on  June 
13,  1905,  and  by  the  terms  of  the  contract  is  to  be  completed  within 
two  months  from  date  of  contract.  For  the  dredging,  proposals 
were  opened  on  June  26,  1905,  and  at  the  close  of  the  fiscal  yesLV  were 
under  consideration.  It  is  expected  that  it  will  be  completed  by 
June  30, 1906. 

It  is  proposed  to  expend  the  appropriation  recommended  below, 
if  obtained,  and  the  available  balance  to  restoring  the  channel  to 
the  project  widths  and  depths  by  dredging  from  the  21-foot  curve  in 
the  Delaware  River  to  Newport',  Del. 
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Money  statement. 

July  1,  1904,  balance  unexijended $57,477.94 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 


82, 477. 94 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 24,550.95 


July  1,  1905,  balance  unexpended 57,  92C.  99 

July  1,  1905,  outstanding  liabilities 8,^80.  TO 


July  1,  1905,  balance  available 49,446.!» 

July  1, 1905,  amount  covered  by  uncompleted  contracts 835. 00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  tmiance 
unexpended  July  1,  1905 105,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  ■ 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPBIATIONS. 


July  14,  1836 $15,000 

March  3,  1837 8.000 

July  7,  1838 9,35fi 

July  11,  1870 15,000 

June  10,  1872 .10,000 

March  3,  1873 6,000 

June  23,  1874 6,000 

March  3,  1875 10,000 

August  14,  1876 16,000 

June  18,  1878 '.  7,000 

March  3,  1879 3,500 

June  14,  1880 10,000 

March  3,  1881 50,000 

August  2,  1882 50,000 


July  5,  1884 $25,000 

August  5,  1886 18.750 

August  11,  1888 30,000 

September  19,  1890 30, 000 

July  13,  1892 40,000 

August  18,  1894 25,000 

June  3,  1896 20,000 

July  1,  1898 205,846 

March  3,  1899 45,000 

June  6,'1900 200,000 

.June  13,  1002 50,000 

March  3,  1905 25, 000 

Total 930,452 


Amount  appropriated $930,452.00 

Received  from  sale  of  river  and  harlwr  proiMjrty 210. 00 

Expended    870,323.79 

Turned  back  Into  Treasury,  surplus  funds 2, 411. 22 

Balance  on  hand  July  1,  1905 57,926.99 


$930, 662. 00 


930,602.00 


CONTBACTS  IN   FOBCE. 

Contract  of  the  Franklin  K.  Wills  Company,  of  Wilmington,  Del.,  dated  June 
8,  1905,  for  repairing  jetties  at  mouths  of  the  Brandywine  and  the  Christiana 
rivers,  Delaware,  at  tlie  following  pric-es  for  material  in  place,  viz : 

Christiana  jetty. — Face  logs,  12  by  12  inches,  at  $39  per  M  feet  B.  M. ;  tie  logs, 
0  inches  diameter,  14  feet  long,  at  13  cents  iier  linear  foot;  tie-rods,  li-inch 
iron,  14  feet  long,  at  6  cents  per  pound;  wharf  bolts,  }-inch  square,  20  indies 
long,  at  5J  cents  per  pound ;  wrought-lron  spikes,  J  by  12  inches  long,  at  5  cents 
per  pound ;  stone  filling,  at  $1.65  per  cubic  yard ;  white  oak  piles,  60  feet  long,  at 
39  cents  per  linear  foot ;  Iron  bands,  J  by  2  inches,  at  6  cents  per  pound. 
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Brandywine  jetty. — Yellow  pine  walee,  6  by  12  incbes,  at  $5S  per  M  feet  B.  M. ; 
drift  bolts,  i  by  15  Inches,  at  5^  cents  per  |X)und ;  tie-rods,  li  Incbee  by  7  feet,  at 
0  cents  per  pound ;  stone  filling,  at  |1.G5  per  cubic  yard. 

Estimated  cost  of  tbe  repairs  to  these  Jetties,  $1,315.20. 


COMMEBCIAI.    8TATIBTIC8    OF   THE    CITY   OF    WILMINaTON,    DEL.,    IV«    THE    CAIXNOAB 
^  YEAB  1904. 

The  tonnage  and  value  of  the  lending  articles  shipped  to  and  from  the  port  of 
Wilmington,  by  water,  during  the  year  ending  December  31, 1904,  are  as  follows : 

Domestic  commerce. 

[Furnished  by  tbe  WIlmlngtoD  Board  of  Trade.] 


Articles. 


Qnai 
aty 


.n- 

Ity. 


Value. 


Coal 

Cord  wood 

goarry  stone 
ailding  and  molding  sand  and  cement 

Ship  timber 

Fertlllzere 

Iron  and  steel  Bnpplles 

Machinery 

General  merchandise 

KlsceUaneous 

Total 


Ibiu. 

•,8in 

S,S7B 

78,700 

987 

0,500 

80,400 

88,875 

180, 8B0 

BI0,7S0 


6TB,  448 


|M0,8H> 

»,on 

250,780 
110,800 
260,  <U 

ao,m 

1,080,860 

950,880 

20,500,480 

8,500^280 


81,26^8M 


Foreign  commerce. 
[Furnished  by  tbe  United  States  collector  of  qustoms,  Wilmington,  Del.) 


Articles. 

^- 

Value. 

Imports: 

Laths 

IbM. 
470 
87 
806 

}         18,488 

Lumber             ..       . - ... .............  . 

78,788 

Total 

8U 

87,S4fi 

880,288 

81,848,0(8 

[Furnished  by  the  Wilmington  Board  of  Trade.] 


ChuiB. 

Number. 

Aggregate 
tonnage. 

Draft. 

Vessels  trading  in  Wilmington  Harbor: 

8 

7 

4 

TB,6M 
6,880 
8,041 

Fett. 
tt-I8 

St'booners    . .             ... . 

10-80 

Barks 

IS-U 

Total 

U 

86.187 

Local  trading  in  Wilmington  Harbor: 

Steamers - 

6 
12 

8 
28 

2,460 
750 
860 

10,876 

8-U 

Tugs 

&-10 

Not  known. 

Total         

48 

14,726 

Grand  total    

87 

to,  882 
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The  above  Teasels  trading  In  Wilmington  Harbor  are  engaged  In  dally  river 
and  harbor  work. 

In  addition,  there  are  numerous  vessels  of  various  classes  engaged  In  general 
coastwise  trade,  of  which  no  record  is  kept.  It  Is  estimated  that  there  passed 
In  and  out  of  this  port  In  1904,  1.200  steamera,  barges,  tugs,  schooners,  vessels, 
and  floats  with  merchandise  or  material  for  repairs,  not  Included  In  our  regular 
lines. 

There  is  Invested  In  freight  and  passenger  lines  between  Wilmington,  Del.,  and 
Philadelphia,  Pa.,  and  Pennsgrove,  N.  J.,  and  other  points,  over  $1,250,000. 
These  vessels  carry  annually  550,000  passengers,  and  freight  valued  at 
$17,250,000. 

There  Is  Invested  In  manufacturing  and  mercantile  Interests  on  the  Chris- 
tiana River,  all  dependent  upon  the  facilities  of  this  river  navigation,  fully 
$19,000,000. 

The  number  of  foreign  vessels  entered  during  the  year  Is  19,  of  a  total  ton- 
nage of  19,296,  and  the  number  cleared  is  17,  of  a  total  tonnage  of  18,823. 

Vessels  built. 


caaas. 


Number. 


Steel  screw  Bteomers 

Wooden  hull  Bteamer . . . . 

Do 

Do 

Steel  tug 

Wooden  flshlng  steamer . 
Wooden  freight  burgee . . 
Wooden  decK  Ughters. . . 
Wooden  damping  soowa . 
Steel  doable.flcrew  ferry, 

Do 

Do 

Total 


17 


Aggregate 
tonnage, 


786.00 

245. CO 

fiOO.CO 

450.00 

79.02 

250.00 

1,500.00 

3,fl00.00 

8,200.00 

1,200.00 

1,484.00 

800.00 


14,044.02 


Draft 
when 
leaving 
Bhip- 
yara. 


Ft. 

in. 

g 

»i 

8 

» 

10 

0 

8 

7 

7 

6* 

U    7t 

11     * 

»    H 


Vessels  repaired. 


Clam. 

Number. 

Aggregate 
tonnage. 

625 

16 

15 

6 

63,029 

Steamers 

2,865 

Sailing  veesels 

3,870 
2,800 

Do 

Totaa 

662 

61,964 

Vessels  under  construction. 

One  steamer,  120  feet  long,  26  feet  beam,  13  feet  10  Inches  depth,  and  9  feet  6 
Inches  draft. 

One  steamer,  80  feet  long,  30  feet  beam.  7  feet  depth,  and  8  feet  9  inches  draft 

One  steel-bull  boat,  113  feet  long,  24  feet  beam,  and  11  feet  depth  of  hold. 

Machinery  for  United  States  revenue  cutter,  210  feet  long,  29  feet  4  inches 
beam,  21  feet  9  Inches  depth,  1,270  tons. 

Four  car  floats. 

Three  dumping  scows. 

One  tank  barge. 

One  dredge  and  snag  boat,  150  feet  by  28  feet  by  7  feet  6  Inches. 

One  Are  tug,  93  feet  by  23  feet  2  inches  by  13  feet 

One  boarding  tug,  103  feet  by  22  feet  0  Inches  by  12  feet  6  Inches. 

One  passenger  and  freight  steamer,  296  feet  by  44  feet  by  17  feet  9  Inches. 

One  dry-dock  caisson,  105  feet  by  37  feet  9  inches  by  22  feet  beam. 

One  double-screw  ferry,  192  feet  by  43  feet  6  inches  by  17  feet  9  inches. 
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I  9. 

IMPROVEMENT    OF    APPOQUINIMINK,    MURDERKILL.    AND    MISPILr 
LION  RIVERS,  DELAWARE. 

(a)    APPOQUINIMINK  RIVER. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  Part  1,  page  175. 

At  the  close  ot  the  fiscal  year  1904  the  $4,000  allotted  June  23, 
1904,  for  this  river  from  the  appropriation  made  by.  the  river  and 
harbor  act  of  June  13,  1902,  for  emergencies  in  river  and  harbor 
works,  was  available.  Under  date  of  July  9,  1904,  a  project  for  the 
expenditure  of  this  allotment  was  approved,  and,  after  due  advertise- 
ment, an  emergencv  contract,  dated  July  22,  1904,  was  entered  into 
with  the  Houston-llickards  Dredging  Company,  of  Philadelphia,  Pa., 
the  lowest  bidders,  for  dredging  at  15.4  cents  per  cubic  yard,  place 
measurement.  Work  under  this  contract  was  begun  on  August  8 
and  continued  to  September  24,  1904.  During  this  period  twenty 
shoals,  aggregating  8,509  feet  in  length  and  of  an  average  width  of  23 
feet,  were  dredged  to  a  least  depth  of  6  feet  at  mean  low  water,  and 
resulted  in  a  navigable  6-foot  channel  from  Odessa  to  the  Delaware 
River.  Twenty-one  thousand  two  hundred  and  twenty  cubic  yards 
of  material,  place  measurement,  consisting  of  sahd  and  mud,  was 
removed  and  deposited  upon  the  adjacent  banks  above  the  high-water 
line. 

The  river  and  harbor  act  of  March  3,  1906,  appropriated  $20,000 
for  the  Appoquinimink,  Murderkill,  and  Mispillion  rivers  for  con- 
tinuing improvement  and  for  maintenance.  Of  this  amount  $5,500 
was  allotted  by  the  Secretary  of  War  on  April  19, 1905,  for  the  Appo- 
quinimink River,  and  on  June  12,  1905,  the  Chief  of  Engineers 
approved  a  project  for  its  expenditure  in  making  a  cut-off  at  New, 
or  Fennimore's,  bridge,  and  in  dredging  the  channel  where  required, 
to  a  width  of  50  feet  and  a  depth  of  7  reet  at  mean  low  water,  as  far 
as  the  available  funds  will  permit.  The  cut-off  is  No.  4  in  the 
project.  As  the  cut-off  is  to  cross  a  public  highway,  a  conveyance 
of  the  land  required  has  been  obtained  by  deed  of  Julius  C.  Cleaver 
and  wife,  dated  July  21,  1898,  an  act  has  been  passed  by  the  legis- 
lature of  the  State  of  Delaware,  approved  March  7,  1901,  giving  the 
consent  of  the  State  to  the  proposed  cutting  through  or  across  the 
public  road,  and  a  resolution  was  passed  June  6,  1905,  by  the  levy 
court  of  Newcastle  County,  Del.,  in  which  it  agrees  to  build  a  bridge 
over  the  cut-off,  all  without  expense  to  the  United  States.  Specifi- 
cations for  the  proposed  dredging  were  approved  June  30,  1905,  and 
proposals  will  be  advertised  for,  and  it  is  expected  that  contract  will 
be  made  shortly. 

No  contract  m  force. 

It  is  proposed  to  apply  the  funds  recommended,  if  provided,  with 
the  balance  available,  to  the  restoration  of  the  dredged  channel,  so 
far  as  practicable,  to  executing  the  projected  cut-off  near  Fennimore's 
bridge  and  to  dredging  the  stream  in  accordance  with  the  existing 
project. 
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Money  statement. 

July  1,  1904,  balance  unexpended $4,214.88 

Amount  allotted  from  appropriation  by  river  and  barbor  act  approved 

March  3,  1905 5, 500. 00 


9,714.88 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  maintenance  of  improvement $4,323.22 

June  30,  1905,  returned  to  Treasury 3. 09 


4,  326.  31 


July  1,  1905,  balance  unexpended 5,388.57 

Amount  (estimated)  required  for  completion  of  existing  project 10,463.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $10,400.00 

For  maintenance  of  improvement 1,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  barbor  act  of  1899. 


11, 400. 00 


APPBOPSIATIORS. 


September  19.  1890 $5,000 

July  13,  1892 5.000 

August  18.  1894 5,000 

June  3,  1896 .5,000 

March  3,  1899 5,000 


June  13.  1902  (allotments)  — 
March  3,  1905  (allotment)  — 


-  $7,000 

-  5,500 


Total 37,500 


COUMEBCIAI.  STATISTICS   FOB  CALENDAB   YEAB  ENDING   DECEMBEB  31,   1904. 

Receipts  and  shipments. 


Class. 

Beceipte: 

Coal 

Fertilizers 

Potatoes 

General  merchandise 

Tolal 

SUpments: 

Canned  goods 

AKricnltural  products— batter,  i  ggs,  fruit,  etc 

Pish 

Livestock 

Oenaral  mercliandise 

Total 

Total  receipts  and  shipments 


Qnan- 
tity. 


Totu. 

2.150 

6,425 

240 

6,725 


14,540 


8.StS0 

10,8S0 

285 

1,826 

876 


18,165 


ao,706 


Valne. 


tl2,800 
76,060 
10,800 

«)6,260 


704,  SOO 


886,000 
812,060 

48,400 
188,600 

78,760 


1,360,700 


2,066,800 
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Vessels  trading  in  Appoquinimink  River,  Delaware. 


Clam. 

Kumber. 

Aggregate 
tonnage. 

Draft. 

BemarlEB. 

HtoftTnwr. , 

1 

1 
2 
2 
2 

136 
210 

Feet. 
7 

7 

Do 

semiweekly  7  months. 
Transient. 

Do. 

Barges 

MO 
160 

i* 

Do. 

Do. 

Total ... 

8 

886 

The  above  statistics 

were  furnished  by  F.  B.  Watklns,  Odessa,  Del. 

(b)    MURDERKnX  RITEE. 

The  previous  history  of  this  improvement  is  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  Part  1,  page  177. 

Under  date  of  June  16, 1904,  the  Secretary  of  War  allotted  the  sum 
of  $5,500  from  the  appropriation  of  $3,000,000,  contained  in  the  emer- 
gency river  and  harbor  act  of  April  28,  1904,  for  the  restoration  and 
maintenance  of  the  channel  at  the  mouth  of  the  river,  and,  after  due 
advertisement,  contract,  dated  July  9,  1904,  was  made  with  the  Wil- 
mington Dredging  Company,  of  Wilmington,  Del.,  for  dredging,  at 
15  cents  per  cubic  yard,  place  measurement,  and  during  the  month  of 
August,  1904,  the  channel  was  dredged  to  a  width  of  50  feet  and  a 
depth  of  7  feet  at  mean  low  water  for  a  length  of  4,480  feet,  from 
Sand  Point  into  Delaware  Bay.  The  quantity  of  material  removed 
was  30,483  cubic  yards,  measured  in  place,  and  was  thrown  over  on 
the  south  side,  distant  about  70  feet  from  the  center  of  the  dredged 
cut.  The  unexpended  balance  of  the  allotment,  $68.33,  was  returned 
to  the  Treasury. 

Under  date  of  April  18,  1905,  the  Secretary  of  War  allotted  $5,500 
from  the  appropriation  of  $20,000,  made  b^  the  river  and  harbor  act 
of  March  3,  1905,  for  improving  Appoquinimink,  Murderkill,  and 
Mispillion  rivers,  Delaware.  For  the  expenditure  of  this  allotment 
contract,  dated  June  27, 1905,  has  been  made,  after  due  advertisement, 
with  the  Houston-Rickards  Dredging  Company,  of  Philadelphia,  Pa., 
the  lowest  bidder,  at  9J  cents  per  cubic  yard,  place  measurement,  the 
work  to  be  completed  in  six  weeks. 

It  is  proposed  to  expend  the  appropriation  recommended  below, 
if  obtained,  in  dredging  with  a  view  to  restoring  the  existing  dredged 
channel  to  projected  width  and  depth,  and  in  continuing  work  under 
the  project  on  the  navigable  portion  of  the  stream. 

Money  statement. 

July  1,  1904,  balance  unexpended $5,612.89 

Amount  allotted  from  ai)i>ropriation  by  river  and  harbor  act  approved 
March  3,  1905 3,500.00 

11, 112. 89 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  maintenance  of  improvement ^,580.64 

June  30,  1005,  returned  to  Treasury Oa  33 

■ 6,648.07 

July  1,  19(»,  balance  unexpended 5, 463. 92 
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July  1,  1905,  amouut  covered  by  uncompleted  contracts ft,  950. 00 


Amount  (estimated)  required  for  completion  of  existing  project 23, 264. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $10,000.00 

For  maintenance  of  Improvement 1,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


11,000.00 


APPROPRIATIONS. 


July  13,  1892 $7. 000 

August  18,  1894 «6, 500 

June  3,  1896 6, 500 

March  3,  1899 5,000 

June  13,  1902  (allotment) 2,000 


April  28,  1904  (allotment) 

March  3,  1905  (allotment) 


$5,500 
5,500 


Total «38,000 


CONTRACT    IN    FORCE. 

With  the  Houston-Rickards  Dredging  Company,  of  Philadelphia,  Pa.,  for 
dredging,  at  9}  cents  per  cubic  yard,  place  measurement ;  work  to  be  commenced 
June  27,  1905,  and  to  be  completed  about  August  14,  1906. 


COMMERCIAL   STATISTICS    FOR   CALENDAR   YEAR   ENDINO   DECEMRER   31,    1904. 

Receipts  and  shipments. 


Claas. 


BecetptK 
Co'il. 


Fertilizers  and  fnmitnre. 

Horses,  cattle,  tin,  etc 

General  merchandise 


Total. 


SbipmentK 

Canned  goods,  baskets,  etc 


AKricaitnral  prodncts— fmit,  eggs,  poultry,  etc.. 
General  mercnandise , 


Quan- 
tity. 


Ton$. 
2,000 
4,UiO 
8S6 

1,200 


8,806 


8,790 

9,825 

700 


Total I     14,276 

Total  receipts  and  shipments .-. !     28,480 


Valne. 


ilO,000 
100,000 
78,000 
240,000 


482,080 


1«,2G0 
287,600 
140,000 


663. 760 


865,780 


Vessels  sailinp  and  trading  in  Murderkill  River,  Delaware. 

There  is  1  steamer  trading  in  the  Murderkill  River,  Delaware,  with  a  ton- 
nage of  293  and  draft  of  C  feet.  It  makes  two  or  three  trips  a  week  with  gen- 
eral merchandise.    There  are  also  10  to  15  sailing  vessels  carrying  grain,  etc. 

One  steamer  and  0  sailing  vessels,  aggregate  tonnage  493,  repaired  during  the 
year. 

The  foregoing  statistics  were  furnished  by  J.  W.  Townsend,  secretary  Fred- 
erica  and  Philadelphia  Steamboat  Company,  Fredcrica,  Del. 


«  Of  this  amount  $1,500  was  expended  in  removing  shoal  at  mouth  of  St  Jones 
Biver. 
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(c)    HISFILLION  RIVEB.' 

For  the  history  of  this  improvement  see  Amiual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  178. 

Under  date  of  June  23,  1904,  the  Secretary  of  War  allotted  from 
the  appropriation  of  $200,000  made  by  act  of  June  13, 1902,  for  emer- 
gencies in  river  and  harbor  works,  the  sum  of  $5,300  for  maintenance 
and  restoration  of  the  channel  at  the  mouth.  For  the  expenditure 
of  this  allotment  contracts  were  made,  after  due  advertisement,  with 
the  Christiana  Construction  Company  and  the  Wilmington  Dredg- 
ing Company,  both  of  Wilmington,  Del.,  and  dated  July  19,  1904,  the 
former  for  filling  in  with  stone  a  gap  between  the  pile  jetty  at  Sand 
Point  and  the  inner  end  of  the  new  jetty  on  the  north  side  of  the 
channel,  at  $3  per  cubic  yard  in  place,  and  the  latter  for  dredging, 
at  15.4  cents  per  cubic  yard,  place  measurement.  Under  date  of 
August  29,  1904,  an  additional  allotment  of  $1,800  was  made  for  nec- 
essary dredging  at  the  mouth,  and  a  supplemental  contract,  dated 
September  3,  1904,  was  made  therefor  at  the  same  price. 

Work  under  these  contracts  was  begun  on  August  15  and  completed 
October  11,  1904.  Three  hundred  and  thirteen  cubic  yards  of  stone 
was  deposited  and  placed  in  position  in  the  gap  between  the  jetties, 
as  required  by  the  contract.  A  cut  40  feet  wide  and  6,415  feet  long 
was  dredged  to  a  depth  of  6  feet  at  mean  low  water  from  the  6-foot 
depth  in  the  Mispillion  River  to  the  6-foot  curve  in  Delaware  Bay, 
removing  31,207  cubic  yards  of  material,  place  measurement,  consist- 
*ing  of  sand,  gravel,  an^  mud.  The  material  dredged  inside  the  river 
was  thrown  over  onto  Sand  Point,  and  the  remainder  of  the  material, 
dredged  across  the  flats  in  the  bay,  was  thrown  over  along  the  south 
side  of  the  cut  about  70  feet  from  the  center  of  the  dredged  channel. 
The  unexpended  balance  of  this  allotment,  $132.25,  was  returned  to 
the  Treasury. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $20,000 
for  improving  Appoc}uinimink,  Murderkill,  and  Mispillion  rivers, 
Delaware,  ana  of  this  appropriation  $9,000  has  been  allotted  for 
maintenance  of  this  improvement,  and  proposals  for  the  work  to  be 
done  therewith  have  been  advertised  for,  to  oe  opened  July  6, 1905. 

It  is  proposed  to  apply  the  amount  asked  for  below,  if  provided,  in 
dredging  tnroughout  the  navigable  portions  of  the  river  where  the 
channel  has  shoaled,  in  dredging  the  cut  at  the  mouth  to  the  pro- 
jected depth,  and  in  extending,  so  far  as  funds  w^ill  permit,  the  dikes 
now  constructed  for  maintenance  of  this  cut. 

If  the  modified  project  covered  by  House  Document  No.  102,  Fifty- 
sixth  Congress,  second  ses.sion,  is  approved  by  Congressional  action, 
$50,000  could  be  profitably  expended  thereunder  during  the  fiscal  year 
ending  June  30, 1907,  in  jetty  construction  and  dredging  at  the  mouth 
of  the  river. 

No  contracts  in  force. 
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Money  statement. 

July  1,  1904,  balance  unexpended $9,  545.  33 

Amount  allotted  from  approi)riatlon  by  river  and  harbor  act  ap- 
proved March  3,  1905 9,000.00 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  Improvements,  act  of  April  28,  1904 1,800.00 


20,  ?45. 33 
•Tune  30,  1905,  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement $11,233.44 

June  30,  1905,  returned  to  Treasury 132.  25 

11, 3(55.  «9 


July  1,  1905,  balance  unexi)ende«» 8, 979.  04 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpendeil  July  1,  1905 : 

For  works  of  improvement $20,000.00 

For  maintenance  of  Improvement 2,500.00 


Submitted  in  complance  with  re<]uirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  IS&d. 


22,500.00 


APPBOPBIATIORS. 

Previous  projects. 

March  3,  1879 $3,000 

June  14,  1880 4,000 

March  3,   1881 3,500 

August  2,  1882 _■ 3,000 

August   11,    1888— —     3,500 

$17, 000 

Project  of  1891. 

July   13,   1892 $12,  000 

August  18,  1894 - 10,000 

March  3,  1899 2,500 

June  6,  IWK)  (allotment) 1,050 

June  13,  1902  (allotments) 15,300 

April  28,  1904  (allotment) 1,800 

March  3,  1905   (allotment) 9,000 

51,650 

Total OS,  650 


NOTE. 


Expended  to  June  30,  1905 $50,510.43 

June  30,  1902,  redeposited  to  credit  of  appropriation  for  emergencies 

in  river  and  harbor  work,  act  June  6,  1900 27.08 

June  30,  1905,  redeposited  to  credit  of  appropriation  for  emergencies 

in  river  and  harbor  work,  act  June  3,  1902 1.12.  25 

July  1,  1905,  balance  on  hand 8, 970. 64 

Total 68, 650. 00 


Digitized  by 


Google 


1116        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.   ABMT. 

COMMEBCUX   STATISTICS    FOB    CAU:NDAB   YEAB  ENDINO   DECKIIBER   31,    1904. 

Receipts  and  shipments. 


ClafH. 


Qosn- 
Uty. 


Vslne. 


Beoelpts 

Coal,  stone,  raQroad  ties,  piling,  etc. 
Bricks,  fertiUzerB,  floor,  etc  . 


Agricultural  prodacta,  eggs,  trait,  etc . 
Oeneral  menuiandlae 

Total 


l<m*. 

m.eoa 

SB,  300 
10,000 


1218.300 
1,787,000 

ss7,an 

1,000.000 


148,000 


8,8B2,aOD 


Shipments: 

Xogs,  railroad  ties,  ship  timber 14,500 

Canned  goods j  7,800 

Agricoltoral  products,  grain,  poultry,  cattle,  etc [  S,086 

Total 

Total  receipts  and  shipments 


156,000 
WO,  ODD 
560,000 


44,066 


906,000 


187,066        4,587,300 


Vessels  sailing  and  trading  in  Mispillion  River,  Delaware. 


Class. 


Steamers.. 
Schooners . 
Sloop 

Total 


Num-   (Aggregate    n—ft 
her.       tonnage.     "'^^ 


U 


I     Feet 

816  6-6t 

80  6 


1,166 


Bmnarkii 


SemiweeUT. 
WeaUr- 
Do. 


Also  sundry  other  barges  and  vessels  of  which  no  record  has  been  kept 
Six  vessels  of  n  total  tonnage  of  1,728  built  and  3  vessels  of  a  tonnage  of  205 
repaired  during  the  year. 
The  foregoing  statistics  were  fUmished  by  J.  Stanley  Short,  of  Mllford,  DeL 


I    10. 
IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

For  history  of  this  improvement,  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  Part  1,  page  181. 

Under  date  of  June  23,  1904,  the  Secretary  of  War  allotted  the  sum 
of  $4,500  from  the  appropriation  made  by  the  act  of  June  13,  1902, 
for  emergencies  in  river  and  harbor  works  to  the  restoration  and 
maintenance  of  the  channel.  After  due  advertisement  a  contract, 
dated  July  20,  1904,  was  made  with  the  Wilmington  Dredging  Com- 
pany, of  Wilmington,  Del.,  for  dredging  at  14  cents  per  cubic  yard, 
place  measurement.  Work  thereunder  was  begun  on  September  12 
and  completed  November  10,  1904.  Shoals  at  and  just  below  Leb- 
anon, below  Hors&shoe  Cut-off,  and  at  White  Stone  reach  and  Barkers 
Landing,  an  aggregate  length  of  5,135  feet,  were  removed,  and  at  the 
mouth  the  channel  was  dredged  from  inside  the  river  across  the  flats 
to  the  6-foot  contour  in  Delaware  Bay,  a  length  of  3,650  feet,  the 
width  and  depth  made  in  these  operations  being  40  and  6  feet  at  mean 
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low  water,  respectively.  The  quantity  of  material  dredged  was 
26,615  cubic  yards,  measured  in  place,  and  consisted  of  mud,  compact 
sand,  and  gravel. 

It  is  proposed  to  expend  the  appropriation  recommended  below,  if 
obtained,  in  dredging  with  a  view  to  restoring,  so  far  as  possible,  the 
projected  channel  depth  throughout  the  navigable  portions  of  the 
river. 

Money  statement. 

July  1,  1904,  balance  unexpended $4,500.00 

June  30,  1005,  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement l $4,495.01 

June  30,  1905,  returned  to  Treasury 4. 99 

4, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1007,  for  maintenance  of  improvement 5,000.00 
Submitted  in  compliance  with  requirements  of  sundry  ciril  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APFBOPBIATIONS. 


March  3.  1881 $5, 000 

July  5,  1884 10,000 

August  5,  1886 10,000 

August  11,  1888 15. 000 

August  18,  1804 1,500 


June  6,  1900  (allotment) *$3,  500 

June  13,  1902  (allotment) <>4,500 


Total 049, 500 


COMIfKBCIAL    STATISTICS    FOB    CALENDAR   TEAB   ENDING    DECEMBEB   31,    1904. 

Receipts  and  shipments. 


Claas. 


Qnan- 

tity. 


Value. 


Receipts 


Raw  txme,  coal,  phosphate  rock,  vlg  tin,  etc . 

Chemicals,  fertlBxers,  floor,  InmSer,  etc 

FmitB,  cattle,  hom,  sheep,  etc 

General  mercbanaue 


Total. 


Shiranents: 

Railroad  ties,  ship  timber,  flsh  (sturgeon)  caviar,  etc . 

Barrels,  baskets,  canned  goods,  etc 

Orain,  hay,  ponltry,  sheep,  horses,  etc 

Oeneral  mercbanoise 


Tom. 
0,aie 
9,066 
1,960 
8,000 


«,70r 


2,806 
11,821 
86,076 

2,600 


Total 62,90B 


Total  receipts  and  shipments ,     81,610 


$178,915 

619,206 

171,280 

1,620,000 


2,388,468 


96.081 

696,325 

1,199,626 

876,000 


2,268,981 


4, 668,444 


•  Of  the  above  sums,  $558.26  was  returned  to  the  Treasury. 
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Ve»»cl»  trading  in  St.  Jones  Rii-er,  Delaware. 


Clan. 

Nnmber. 

tonna^. 

Draft. 
Feet. 

RemarkB. 

Btoftmor 

S3 
15 

no 

160 

ion 

75 

100 

l,tS6 

452 

an 

Triweeklr. 

Do 

e    OocasionaUy. 

Do 

5)         Do. 

Do 

5 

« 

4-6 

4-« 

5H» 

TriireeklT. 

Do    

OocaaioiiaUv. 

1  At  variong  interrals,  carrring  grain,  coal, 
/    oysters,  flsh,  and  general  ft'ei^t. 

Sloops      

launchee. 

3,£» 

Tbe  above  statistics  were  furnished  by  the  Lebanon  Navigation  Company,  of 
Lebanon,  Del. 


I  II. 


IMPROVEMENT  OF  SMYRNA  RIVER.  DELAWARE. 

For  previous  history,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  Part  1,  page  182. 

For  the  expenditure  of  the  allotment  of  $G,000  made  by  the  Secre- 
tary of  War  under  date  of  June  25,  1904,  for  the  restoration  of  the 
channel  across  the  bar  at  the  mouth  from  the  appropriation  for 
emergencies  and  contingencies  in  .the  river  and  harbor  act  of  June  13, 
1902,  contract  dated  July  15,  1904,  was  made,  after  due  advertise- 
ment, with  Edward  F.  Fonder,  of  Philadelphia,  Pa.,  for  dredging, 
at  14^  cents  per  cubic  yard,  place  measurement,  and  work  under  the 
contract  was  l)egun  on  August  3  and  completed  November  11,  1904. 
During  this  period  the  channel  was  dredged  to  a  width  of  50  feet  and 
a  depth  of  6  feet  at  mean  low  w^ater  from  the  6-foot  curve  just  inside 
the  mouth  of  Smyrna  River  across  the  flats  to  the  6-foot  curve  in 
Delaware  Bay.  >»o  work  was  done  in  the  river  above  the  mouth,  as 
the  allotment  had  not  provided  for  it.  The  unexpended  balance, 
$3,571.58,  was  therefore  returned  to  the  Treasury. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $5,365 
for  completing  improvement  and  maintenance,  and  empowered  the 
Secretary  of  AVar  to  modify  the  plans  for  the  cut-offs  provided  for  in 
the  appropriation  of  $15,000  made  by  the  river  and  harbor  act  of  June 
13,  1902.    The  modification  referred  to  was  the  substitution  for  the 

Eroposed  lower  cut-off  of  a  cut  from  the  mouth  of  Mill  Creek  to  the 
snd  above  Brick  Store  Landing.  This  modification  was  authorized 
by  the  Secretary  of  War  under  date  of  April  11,  1905,  and  the  title 
to  the  necessary  land  for  this  cut  and  tlie  upper  one,  from  the  turn 
just  below  Limekiln  wharf  to  tlie  turn  just  aoove  Mill  Creek,  having 
l)een  secured  without  expense  to  the  United  States,  a  project  for  the 
expenditure  of  the  available  funds  was  approved  by  the  Department 
under  date  of  April  14,  1905. 

After  due  advertisement,  a  contract  dated  June  15,  1905,  was  en- 
tered into  with  the  River  and  Harbor  Improvement  Company,  of 
Philadelphia,  Pa.,  the  lowest  bidder,  for  dredging,  at  10  cents  per 
cubic  yard,  place  measurement,  the  work  tQ  be  completed  within  six 


Digitized  by 


Google 


APPENDIX   I — ^BEPOBT   OF    CAPTAIN    FIAGIjEE.  1119 

months.  Work  on  this  contract  was  begun  on  June  20  on  the  lower 
and  upper  ends  of  the  proposed  cut-otf  above  Brick  Store  Landijig, 
and  to  the  end  of  the  month  two  cuts  60  feet  wide  were  dredged,  one 
7  feet  deep  for  a  length  of  65  feet,  and  the  other  4  feet  deep  for  a 
length  of  745  feet;  and  an  additional  cut  'iO  feet  wide  was  made  4 
feet  deep  for  a  length  of  100  feet,  removing  11,978  cubic  yards  of 
material,  measured  in  place.  This  consisted  of  mud  at  the  approaches 
to  the  cut  and  vegetable  matter  through  it.  It  was  deposited  upon 
the  adjacent  marsh  at  least  12  feet  from  the  edge  of  the  cut,  as  re- 
quired by  the  specifications. 

It  is  proposed  to  expend  the  appropriation  recommended  below,  if 
obtained,  in  dredging  with  a  view  to  restoring,  so  far  as  possible,  the 
projected  channel  depth  in  the  navigable  portion  of  the  river.     • 

Money  statement. 

July  1,  1904,  balance  unexpended |!21, 016. 07 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905-      5, 365. 00 


26, 381. 07 
June  30,  1905,  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement $2,565,85 

June  30,  1905,  returned  to  Treasury .•?,  571. 58 

0, 137. 43 


July  1,  1905,  balance  unexpended 20,243.04 

July  1,  1905,  outstanding  liabilities 1,200.00 


July  1,  1905,  balance  available 19,043.64 


July  1,  1905,  amount  covered  by  uncompleted  contracts 17, 100. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,500.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

Project  of  1878. 

June  14,  1880 $5,000 

March  3,  1881 3,000 

August   2,    1882 2,000 

$10,000 

Project  of  1887. 

August  11,  1888 $10,000 

September  19,  1890 5,000 

July  13,  1892 3,000 

August  18,  1894 5,000 

June  3,  1896 5,000 

March   3,   1899 5,000 

June  13,  1902 15.000 

June  13,  1902  (allotment)— 6,000 

March  3,  1905 5,365 

59,365 

Total    - — 09,  3(55 
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CONTBACT   IN   FOBCE. 

'  Contract  dated  June  15,  1905,  with  the  River  and  Harbor  Improvement  CcRn- 
pany,  of  Philadelphia,  Pa.,  for  dredging,  at  10  cents  per  cubic  yard,  place  meas- 
urement, the  work  to  be  commenced  by  June  25,  1905,  and  to  be  completed  by 
December  25,  1905. 


OOMMEBCIAI.  STATISTICS  FOB  CAXENDAB   YEAB  ENDING  DECEUBDt  31,    1901. 

Receipts  anif  shipments. 


ClasB. 


Receipts: 

Baw  iMne,  Iron  ore,  phosplute  rock,  etc 

Canned  goods,  flonr,  mlllwork,  etc 

Agricaltnral  prodncte— fmit,  grain,  etc 
Oeneral  merchandise 

Total 

Sblpmenta: 

Railroad  ties,  timber,  etc 

Canned  goods,  flonr,  mill  work,  etc 

Froit,  grain,  cattle,  poultry,  etc 

Wool  and  fur 

Oeneral  merchandise 

Total 

Total  receipts  and  shipmenta 


Quan- 
Uty. 


Ton*. 
7,410 

500,540 
5S,S49 
10,000 


iR9,lW 


76,580 

133,210 

27,100 

2 

12,000 


Valae. 


fn,4» 
2,i47.am 

«s,an 

100.000 


3,234.450 


200,000 

818,000 

1,482,750 

1.290 

480,000 


248.«2  I      2.a29.0a> 


828,001  I      0,163,40 


Tes.'iets  trading  in  Smyrna  River,  Delaware. 


Class. 

1  Aggre- 
Nnmber.'gate  ton- 
nage. 

Draft. 

Trips. 

Steamer 

1 

1 
1 
1 

234 
100 
60 
200 

Feet. 
6 
6 
6 

e 

Daily  three  months  and  triweekly  nine  months. 

Do 

Dally  thrnn  monthnanri  in^giilarly  nine  months 

Irregalarly. 

Do..      .. 

Total 

4 

684 

Also  numerous  other  vessels,  tugs,  barges,  floats,  schooners,  etc.,  carrying 
coalr  bricks,  timber,  railroad  ties,  and  other  freight. 

The  above  statistics  were  furnished  by  A.  E.  Jardine,  secretary  Philadelphia 
and  Smyrna  Transjwrtatiou  Company. 


I    12. 


IMPROVEMENT  OF  INLAND  WATERWAY  FROM  CIIINCOTEAGUE  BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

For  the  history  of  this  improvement  and  of  work  done  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1885,  pages  891  to  914;  1892, 
pages  956  to  965,  and  1905,  Part  1,  page  184. 

No  work  was  done  on  the  improvement  during  the  last  fiscal  year. 
The  expenditures  during  the  fiscal  year  were  mr  examinations  and 
contingent  expenses. 

The  amount  expended  on  the  improvement  to  June  30,  1905,  is 
$193,742.30,  of  which  $25,a3jQ.42  was  foe  maintenaiMft. 
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No  statistics  as  to  commerce  have  been  obtained.  A  small  steamer 
plies  between  the  railroad  crossing  at  Rehoboth  and  Bethany  Beach. 

By  section  7  of  the  river  and  harbor  act  of  March  3,  1905,  the  pro- 
visions of  river  and  harbor  acts  heretofore  passed  providing  for  the 
prosecution  of  work  on  this  project  are  repealed  and  the  amount 
remaining  unexpended  is  required  to  be  paid  into  the  Treasury  of 
the  United  States.  Accordingly,  the  unexpended  balance,  $7.70,  has 
been  returned  to  the  Treasury.  By  section  9  of  the  same  act  an 
examination  is  directed  to  be  made  of  the  artificial  channels  con- 
structed in  connection  with  this  project  with  a  view  to  ascertaining 
whether  any  bridge  or  bridges  should  be  constructed  over  such  arti- 
ficial channels.  At  the  close  of  the  fiscal  year  the  examination  was 
in  progress. 

Money  statement. 

June  1,  1904,  balance  unexpended $156.40 

June  30,  1905,  amount  expended  during  the  fiscal  year,  for  mainte- 
nance of  Improvement 148.70 

June  30,  1905,  balance  covered  Into  the  Treasury  In  accordance  with 
section  7  of  river  and  harbor  act  of  March  3,  1005 7. 70 


APPBOPBIATIONS. 

August  5,  1886 $18,750  i  August  18.  1894 $25,000 

August  11,  1888 50,000     June  3,  1896 25,000 


September  19,  1800 50,000 

July  13,  1882 25,000  |  Total 183,750 


I  13. 

REMOVING* SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

~Wrech  of  scow  lying  sunk  in  the  channel  of  the  Mispillion  River, 
Delaware,  near  its  mouth. — At  the  close  of  the  fiscal  year  1904  pro- 
posals had  been  invited  for  the  removal  of  this  wreck,  for  which  an 
allotment  of  $300  had  been  made.  They  were  opened  July  2,  1904, 
and  contract  dwted  July  5,  1904,  was  made  with  John  S.  Short,  of 
Milford,  Del.,  the  lowest  bidder.  The  wreck  was  40  feet  long,  20 
feet  beam,  and  about  6  feet  deep.  It  was  raised  by  the  contractor  on 
July  8,  1904,  and  placed  ashore  above  high  water,  and  then  broken 
up  for  use  as  firewood.  The  cost,  including  inspection,  etc.,  was 
$180.58.  The  unexpended  balance,  $119.42,  was  returned  to  the 
Treasury. 

Sloop  Constitution,  lying  sunk  in  Maurice  River,  New  Jersey. — 
Measures  for  the  removal  of  this  wreck  were  in  progress  at  the  close 
of  the  fiscal  year  1904.  An  allotment  of  $350  had  been  made  for  the 
work.  This  was  subsequently  increased  to  $450,  and  after  due  adver- 
tisement contract,  dated  July  11,  1904,  was  made  with  Van  Sant  & 
Boehm,  of  Atlantic  City,  N.  J.,  the  lowest  bidders,  for  the  removal 
of  the  wreck.  Work  thereunder  was  begun  on  July  20  and  completed 
July  27,  1904.  The  wreck  was  blown  up  with  dynamite.  The  small 
ENO  1905  M ^71 


Digitized  by 


Google 


1122        BEPOBT   OF   THE   CHIEF   OF   ENQINEEBS,  U.  8.  ABUT. 

pieces  were  gathered  up  by  boats  waiting  to  get  them  for  firewood, 
and  the  keel,  crossbeams,  and  other  heavy  pieces  were  placed  upon  a 
scow  and  landed  upon  the  steamboat  wharf  at  Bivalve,  N.  J.,  thence 
to  be  hauled  away.  The  obstruction  was  entirely  removed  at  a  total 
cost,  including  inspection,  etc.,  of  $419.51.  The  unexpended  balance, 
$30.49,  was  returned  to  the  Treasury. 

Steamer  Mary  U.'Gitkens,  lying  gunk  in  St.  Jones  River,  Dela- 
icare. — At  the  close  of  the  fiscal  year  1904  about  two-thirds  of  the 
wreck  had  been  removed  under  a  contract  made  with  G.  M.  Van  Sant, 
of  Atlantic  City,  N.  J.  The  work  was  continued,  and  completed  on 
July  8,  1904.  The  wreck  was  broken  up  and  the  parts  placed  ashore 
above  the  high-water  line.  The  entire  cost,  including  inspection,  etc, 
was  $478.99.  The  unexpended  balance,  $521.01,  was  returned  to  the 
Treasury. 

■  Coal  barge  Carrie,  lying  sunk  at  entrance  to  Little  Egg  Harbor 
Bay,  New  Jersey. — This  vessel,  loaded  with  coal,  was  wrecked  in 
April,  1904.  The  names  of  the  owners  of  the  vessel  and  cargo  could 
not  be  ascertained,  but  it  was  learned  that  the  vessel  had  been  sur- 
rendered to  the  British  Lloyds  Insurance  Company.  At  the  close  of 
the  fiscal  year  1904  measures  were  in  progress  looliing  to  the  removal 
of  the  wreck  and  cargo,  and  by  advertisement,  dat^  July  16,  1904, 
proposals  were  invited  for  their  removal  by  the  Government,  if  not 
previously  removed  by  the  owners.  The  proposals  were  opened 
August  20,  and  as  the  wreck  and  its  contents  had  not  been  removed, 
contract,  dated  August  30.  1904,  was  entered  into  with  Van  Sant  & 
Boehm,  of  Atlantic  City,  N.  J.,  the  lowest  bidders,  for  their  removal 
by  this  Department.  tVork  under  the  contract  w^as  begun  on  Sep- 
tember 2.  The  wreck  was  broken  up  with  dynamite,  and  on  Septem- 
ber 16,  1904,  it  had  been  entirely  removed.  An  examination  of  the 
site,  which  had  previously  been  marked  by  buoys,  was  then  made  by 
careful  sounding  and  sweeping,  extending  the  examination  for  some 
distance  in  all  directions,  and  it  was  round  to  Jbe  free  from  any 
obstruction.  The  soundings  showed  a  depth  of  18  feet  at  mean  low 
water,  which  was  about  the  normal  depth  in  that  locality.  The  cost, 
including  inspection,  etc.,  was  $1,630.69.  The  unexpended  balance. 
$1,369.31.  was  returned  to  the  Treasuiy. 

Wreck  of  schooner  Rebecca  M.  Smith,  lying  on  the  outer  shoal  of 
Little  Egg  Harbor  Inlet,  NeiD  Jersey. — An  examination  of  the  wreck 
was  ma^e  on  August  10,  1904.  It  was  found  to  be  a  three-masted 
schooner,  ]  16  feet  long,  loaded  with  granite  blocks.  It  had  grounded 
on  the  night  of  August  5,  1904,  and  was  lying  on  the  south  side  of 
the  channel  in  8  feet  of  water.  An  allotment  of  $1^000  was  made 
for  its  reriioval  and,  after  due  advertisement,  contract,  dated  Septem- 
ber 9,  1904,  was  made  with  Van  Sant  &  Boehm,  of  Atlantic  City, 
N.  J.,  the  lowest  bidders,  for  the  work.  Operations  were  carried  on 
from  September  16  to  September  28.  The  wreck  was  broken  to 
pieces  with  dynamite.  The  bowsprit  was  towed  to  Atlantic  City, 
and  the  remainder  of  the  wreckage,  which  was  well  broken  up, 
drifted  ashore  and  was  taken  away  for  firewood.  The  usual  exami- 
nation by  sounding  and  sweeping  was  made  and  no  obstruction 
found.  The  soundings  showed  a  depth  of  14  feet  where  the  wreck 
had  been,  and  for  a  distance  of  100  yards  beyond,  in  all  directions,  the 
least  depth  found  was  13  feet  at  mean  low  water.  The  entire  cost  of 
the  work,  including  inspection,  etc.,  was  $1,1€1. 22.    As  but  $1,200 
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was  drawn  from  the  Treasury  for  this  work,  the  unexpended  balance 
was  $38.78,  and  this  was  returned  to  the  Treasury. 

Wrecks  of  steamer  Ranald  and  schooners  Rival  and  A.  L.  Lee, 
reported  to  be  lying  svttk  off  Absecon  Inlet,  New  Jersey. — Bv  a 
petition  to  the  Secretary  of  War,  dated  January  31,  1905,  received  at 
the  War  Department  February  21,  1905,  it  was  represented  that  the 
wrecks  of  the  steamship  Ranald,  the  schooner  Rival,  and  the  schooner 
A.  L.  Lee  were  obstructing  navigation  to  the  channel  of  Absecon 
Inlet,  N.  J.  An  allotment  of  $50  was  made  for  an  examination. 
This  examination  was  made  on  March  29,  1905,  and  disclosed  the 
following : 

The  steamship  Ranald  foundered  in  this  vicinity  in  1901  and, 
pending  arrangements  for  its  removal,  it  settled  into  the  sand  to 
such  an  extent  that  operations  for  its  removal  were  abandoned,  the 
least  depth  over  it  at  that  time  being  16  feet,  and  not  in  the  course 
generally  taken  by  coastwise  vessels.  No  trace  of  it  was  found  upon 
this  examination. 

The  schooner  Rival  went  ashore  and  sank  on  the  lower,  or  south, 
end  of  Brigantine  Beach  on  April  8,  1904.  Its  length  was  82  feet 
and  2  inches;  tonnage,  122;  and  cargo,  50  barrels  of  mackerel.  No 
trace  of  the  wreck  could  be  found  upon  this  examination.  It  had 
entirely  disappeared. 

The  schooner  A.  L,  Lee  was  sunk  in  the  south  channel  of  the 
entrance  to  Absecon  Inlet  on  December  10,  1902.  Its  length  was  83 
feet,  tonnage  87,  and  its  cargo  brick.  The  wreck  was  found  lying  in 
the  inner  side  of  the  channel  between  the  Heinz  Pier  and  the  Steel 
Pier,  about  800  feet  from  the  shore,  in  8  feet  of  water,  and  a  danger- 
ous obstruction  to  navigation.  An  allotment  of  $1,500  was  made  for 
the  removal  of  this  wreck,  and,  after  due  advertisement,  contract, 
dated  May  11,  1905,  was  made  with  Charles  T.  Johnston,  of  Lewes, 
Del.,  the  lowest  bidder,  for  the  work.  Operations  under  this  contract 
were  begun  on  June  3,  but  owing  to  unfavorable  winds  and  high  seas 
breaking  over  the  wreck  it  could  not  be  reached  until  June  22,  when  it 
was  blown  up  with  dynamite.  On  the  following  day  a  small  portion 
of  it  was  found  remaining,  and  that  likewise  was  broken  up  with 
dynamite  and  removed.  The  usual  examination  disclosed  no  obstruc- 
tion on  the  site  or  in  its  vicinity,  the  clear  depth  found  being  from  10 
to  13  feet.  The  entire  cost  of  removal,  including  the  examination 
and  inspection,  etc.,  was  $616.45.  The  unexpended  balance,  $933.55, 
will  be  returned  to  the  Treasury. 

Wreck  of  schooner  Ann  Virginia,  sunk  in  Cohansey  River,  New 
Jersey. — An  examination  of  this  wreck  was  made  on  April  23,  1905. 
It  was  found  to  be  a  small,  old  wooden  schooner,  sunk  in  November, 

1904,  and  lying  in  30  feet  of  water  on  the  easterly  side  of  the  channel, 
about  3  miles  above  the  mouth  of  the  river.  Its  length  was  46  feet 
and  gross  tonnage  29.34.  The  masts  were  broken  off  above  the  deck 
and  floating,  but  still  attached  to  the  hull  by  the  rigging.  There 
was  about  18  feet  of  water  over  the  wreck  where  it  lay.  As  in  that 
position  it  might  form  a  bar  and  was  also  liable  to  move  into  shallow 
water  and  then  prove  a  serious  obstruction,  an  allotment  was  made 
for  its  removal.    After  due  advertisement  contract,  dated  June  1, 

1905,  was  made  with  G.  M.  Van  Sant,  of  Atlantic  City,  N.  J.,  the 
lowest  bidder.  The  wreck  was  broken  up  with  dynamite  into  small 
fragments,  which  floated  away  with  tne  tide.    The  masts  were 
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removed  and  placed  ashore.  Upon  the  completion  of  the  operations, 
June  13,  1906,  an  examination  was  made  by  sounding  and  sweeping 
without  meeting  any  trace  of  the  obstruction,  and  the  depth  was 
found  to  be  from  28  to  30  feet  at  mean  low  water.  The  entire  cost, 
including  examination,  inspection,  etc.,  was  $343.07.  The  unex- 
pended balance,  $56.93,  will  be  returned  to  the  Treasury. 

Wreck  of  schooner  Mary,  sunk  in  St.  Jones  River,  Delaware. — ^An 
examination  of  this  wreck  was  made  on  June  9, 1905.  It  is  a  wooden 
vessel,  42  feet  long,  built  in  1884,  and  was  sunk  in  May,  1905.  It  lies 
on  the  east  side  of  the  river,  on  the  edge  of  the  channel,  about  one-half 
mile  above  Trunk  ditch,  where  it  is  quite  narrow  and  obstructs  navi- 
gation. An  allotment  of  $400  has  been  made  for  its  removal,  and 
proposals  are  advertised  to  be  opened  July  17, 1905,  for  the  work. 


Digitized  by  VjOOQIC 


APPENDIX  J. 


IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BAI/TIMORE  HARBOR, 
MARYLAND,  AND  OF  RIVERS  AND  HARBORS  IN  MARYLAND  ON  THE 
EASTERN  SHORE  OF  CHESAPEAKE  BAY,  OF  NANTICOKE  RIVER, 
MARYLAND  AND  DELAWARE,  AND  OF  BROAD  CREEK  RIVER,  DELA- 
WARE. 


REPORT  OF  LIETJT.  COL.  R.  L.  HOXIE,  CORPS  OF  BNOINEBRS,  OFFICER 
IN  CHAROB,  FOR  THE  FISCAL  YEAR  EyDINO  JVSE  SO,  1905,  WITH 
OTHER  DOCUMENTS  RBLATINO  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Patapaeo  River  and  channel  to  Bal- 

timore, Maryland. 

2.  Channen  to  Curtis  Bay,  In  Patapsco 

River,  Baltimore  Harbor,  Mary- 
land. 

3.  Harbor     of     Southwest     Baltimore 

(Spring  Garden),  Maryland. 

4.  Elk  River,  Maryland. 

5.  Susquehanna  River  above  and  be- 

low Havre  de  Grace,  Maryland. 

6.  Harbors   at  Rockhall,   Queenstown, 

Claiborne,  and  Cambridge,  and 
Chester,  Choptank,  Warwick,  Po- 
comoke,  La  Trappe,  and  Manokln 
rivers,  and  Tyaskln  Creek,  Mary- 
land. 


7.  Nanticoke    River,    Delaware    and 

Maryland. 

8.  Broad  Creek  River,  Delaware. 

9.  Wicomico  River,  Maryland. 

10.  Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


UNrrasD  States  ENorNZER  OFFicas, 

Baltimore,  Md.,  July  17, 1905. 
General  :  I  have  the  honor  to  forward  herewith  tne  annual  reports 
for  the  year  ended  June  30,  1905,  for  the  works  of  improvement  of 
rivers  and  harbors  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  8.  A. 


J  I. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BAI/TIMORE, 

MARYLAND. 

During  the  fiscal  year  operations  have  been  confined  to  examina- 
tions for  maintenance  of  the  30-foot  channel.    Soundings  were  taken 
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from  time  to  time,  which  indicated  that  very  little  if  any  shoaling 
had  taken  place,  and  no  dredging  was  required  or  done.  Examina- 
tions were  also  made  with  a  view  to  determining  upon  a  location  for 
deposit  of  material  to  be  dredged  under  the  35-foot  project  authorized 
in  the  river  and  harbor  act  of  March  3, 1905.  At  the  close  of  the  fiscal 
year  proposals  had  been  received  for  doing  all  the  work  authorized 
under  the  law,  and  were  in  process  of  investigation  with  a  view  to 
entering  into  continuing  contracts. 

It  is  proposed  to  apply  available  balances  and  the  additional  ap- 
propriation recommended  to  deepening  the  existing  channel  to  36  feet 
for  such  width,  not  exceeding  600  feet  at  bottom,  p,s  the  funds  permit, 
and  to  dredging  a  channel  through  the  shoals  in  Chesapeake  Bay  o£f 
York  Spit  to  equal  dimensions. 

"    Money  statement. 

July  1,  1904,  balance  unexpended $25,732.48 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 250, 000.  00 


June  30, 1906,  amount  expended  during  fiscal  year : 

For  worlis  of  Improvement $732.48 

For  maintenance  of  improvement 5,239.48 


275,732.48 


6, 971. 96 


July  1,  1905,  balance  unexpended 260.  760. 52 

July  1,  1905.  outstanding  liabUities 2, 975.  77 


July  1,  1905,  balance  available 286, 784. 75 


Amount  (estimated)  required  for  completion  of  existing  project..  3,215,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  worlis  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 500, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  harlmr  at  Baltimore,  Md.,  including  Patapsco  River  and 
Chesapeake  Bay : 


August  30,  1852 |20,000 


1866- 
1867- 
1868- 
1869. 
1870- 


100,000 
20,000 
5,200 
75,000 
17.000 
26.730 
42,900 
50,000 
100,000 

March  3,  1873 200,000 

June  23,   1874 75,000 

March  3.  1875 75,000 

August  14,  1876 75,000 

June  18,  1878 75,000 

March  3,  1879 160,000 

June  14,  1880 100,000 

March  3,  1881 150,000 


August  15,  1856- 
June  28,   1804- 
June  23, 
March  3, 
July  25, 
April  10, 
July  11, 
March  3.  1871_ 
June  10,  1872- 


August  2.   1882 $450,000 

July  5,  1884 250,000 

August  5.  1886 l.W,000 

August  11,  1888 300,000 

September  19,  1890 340,000 

March  3,  1891 151,200 

August  5,  1892 208,000 

August  18,  1894 50,000 

June  3,  1896 400,000 

June  3,  1896 50,000 

March  3,  1899 200,000 

June  6.  1900 324,648 

March  3,  1901 T 475.352 

June  13,  1902 25,000 

March  3,  1906 250.000 


Total —  4.991,030 
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CONTBACT   IN    FORCE. 


Emergency  contract  with  the  General  Electric  Company  for  an  electric  plant 
for  the  U.  S.  S.  Sentinel,  dated  October  31,  1904 ;  date  of  commencement,  Novem- 
ber 21, 1904,  and  completed  May  31, 1905. 


COMMBBCIAL  STATISTICS  FOB  FISCAL  TEAR  ENDED  JUNE  30,    1905. 

Import*.  • 


Tear. 

Free. 

Dutiable. 

Total. 

IMM 

tll.041,065 
12,488,992 

19,287,784 
8,692,247 

220,828,799 

IMK 

21,161,239 

Increase  (+)  or  decrease  (—) 

+1,447,927 

-M»,487 

+8(8,440 

Imports  In  American  vessels,  1905: 

Sailing   $1, 

Steam  

Imports  In  foreign  vessels,  1905 : 

Sailing   

Steam   18, 

Imports  in  cars  overland 


395,125 
368, 957 

764,240 

583,215 

69,702 


Total 21, 181, 239 

Domestic  exports. 


In  American  vessels,  1906: 

SaUlng   — 

Steam   

In  foreign  vessels,  1905 : 

Sailing    

Steam  


90, 


$97,973 
75,601 

106, 125 
893,189 


Total  -"- 91, 172, 888 

Principal  articles  exported. 


Artidee. 

^"- 

Articlee. 

Qnan- 
llty. 

Cattle                                           

Ton*. 

41,961 
249,376 

66,883 
266,109 

77,930 

39,532 

4,401 

272,421 

35,611 

Tons. 
8,924 
17,647 
56,497 
12,868 
910 

Qrain                                  

Pork  productB 

Lard 

Cloal                             

Oleomargarine 

Starch ..". 

Cotton  nnmannfiictQred      ..... 

BoBin 

11  896 

Qlncoee          ' 

Tobacco 

49,044 

Oils 

120,009 

<^1  <^Yf> 

88,106 

Amount  of  duties  collected  in  1905 $3, 108,022.86 

Miscellaneous  customs  receipts  in  1905 206, 256.  88 


Total  receipts  in  19a5 : 3,314,279.74 

Duties  on  merchandise  In  bond  in  1905 84,402.48 

Summary  of  duties  collected  in  1905. 

Imports  and  miscellaneous  customs  receipts $3,314,270.74 

Merchandise  in  bond -—        84,402.48 

Merchandise  transported  with  appraisement 3,246.21 


Total  3,401,928.43 
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Statistical  recapitulation. 

Dutiable  imports  have  decreased $59S,487. 00 

Free  Imports  have  Increased $1,447,927.00 

Domestic  exports  have  increased $8,352,012.00 

lonnage,  foreign,  has  decreased • tons 55,027 

Duties  collected  have  decreased $31, 13fl.  45 

Duties  on  merchandise  in  bond  have  decreased $12, 238w  9i 

Duties  on  merchandise  in  bond  with  and  without  appraisement 
have  decreased $29,272.25 

Totmage  movement,  year  ended  June  SO,  1905. 


IK»A. 

1904-6. 

Increaw 

(+)orde- 

ereaaa 

Number. 

Tons. 

Nnmber. 

Tons. 

Foreign  trade: 

KDtered 

678 
674 

1,IU» 
8,140 

1,846,718 
1,880,874 

8,U6,481 
8,651,778 

718 
68» 

1,6S6 
-    2,075 

1,884,007 
1,247,068 

2,812,801 
2,^6,  SIB 

Percent. 

Cleared -— - .. 

—t 

Coastwise  trade: 

Bntered. ............ ...........  .......    .. 

+1 

J-S 

Alien  passengers : 

1903-4  

1904-6 


Passengers. 


56,372 
63,002 


Vessels  huUt,  190JJr5. 


Class. 

Nomber. 

Tons. 

Value. 

16 

4 

4,918 
8,066 

8,217 

1748.800 

Sail 

"  47,000 

Barges           

123,600 

Total 

86 

9,281 

018,800 

Steamship  Unes. 


Line. 


Nomber 
of  ships. 


Tonnage. 


Destination. 


Hambarg  American 

Atlantic  Transport 

Lord 

Bam 

Korth  Oerman  Lloyd 

Atlantic  Fruit  Co 

Johnston 

Donaldson 

Pnritan 

Keptnne 

Dentsch-American    Petroleum    Oesell- 
Bchatt. 

American  Fetroleom  Co 

Scandinavian-American 

Creole 

Spanish-American  Iron  Co 

Mnnson 

Hnelva 

United  Emit  Co 


64,494 

51,021 

25,146 

8,867 


98,688 
8,982 
88,184 
82,900 
7,865 
80,475 
10,166 

18,612 
8,945 
31,888 
82,150 
18,088 
16,681 
6,782 


Bambnrg. 

London. 

Belfast,  Cardiff  Dublin. 

West    Indies,  South   America, 

Central  America,  Mexico,  and 

Europe. 
Bremen. 

Cuba  and  Jamaica. 
Liverpool. 
Olasgow. 
Antwerp. 
Rotterdam. 
Oerman  ports. 

Various. 

Copenhagen  and  Christiania. 

Mediterranean  ports. 

Daiquiri,  Cuba. 

Mexico  and  Cuba. 

Huelra,  Spain. 

Jamaica. 
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Lines  reducing  the  number  of  vessels: 

Lord  Line 3 

Puritan  Line H 

Total 0 

Lines  discontinued : 

Blue  Cross 3 

Mexican  Lloyd  Trading  and  Transport  Company...'' 2 

Total 5 

Total  loss 11 

Lines  adding  to  tbe  number  of  vessels : 

Atlantic  Fruit  Company 8 

Hamburg  American 1 

Atlantic  Transport 6 

North  German  Lloyd 1 2 

Ualted  Fruit  Company 4 

Donaldson 6 

Neptune 2 

Total  gain 28 

Net  total  gain 17 


J  a- 

IMPROVEMENT  OF  CHANNEL  TO  CURTIS  BAT,  IN  PATAPSCO  RIVER, 
BALTIMORE  HARBOR,  MARYLAND. 

No  dredging  was  done  during  the  fiscal  year.  Examinations  were 
made  with  a  view  to  maintenance,  which  developed  the  fact  that  the 
channel  had  not  deteriorated.  It  is  proposed  to  expend  the  avail- 
able funds  in  maintenance  when  such  wdrk  is  required. 

Money  statement. 

July  1,  1904,  balance  unexpended $6,215.98 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        2,666.30 

July  1,  1905,  balance  unexpended 3,  549.  68 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  channel  to  Curtis  Bay,  in  Patapsco  River,  Baltimore  Har- 
bor, Maryland : 

July  13,  1892 $28,000 

August  18,  1894 12,000 

June  13,  1902 50,000 

March  3,  1903 146,000 

Total  236,000 
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COMMEBCIAI,   STATISTICS. 

The  statistics  of  the  port  of  Baltimore  Include  this  bartwr. 


J  3. 

IMPROVEMENT  OP  HARBOR  OF  SOUTHWEST  BAI/nMORB   (SPRING 
GARDEN),  MARYLAND. 

Dredging  was  continued  during  the  fiscal  year  until  April  4,  1905, 
when  the  project  was  completed.  During  the  fiscal  year  608,621 
cubic  yards  of  material  were  removed,  at  a  unit  of  cost  of  12^  cents. 
The  total  quantity  removed  under  the  contract  was  2,321,418  cubic 
yards. 

Money  statement. 

Jnly  1,  1904.  balance  unexpended |110, 389.40 

June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    110,389.40 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  harbor  of  Southwest  Baltimore  (Spring  (rarden),  Md. : 

June  23,  1896 |5,000 

June  13,  1902 88,000 

March  3,  1003 221,000 

Total - 314,000 


CONTBACT  IN  FOBCE. 


Ck>Dtlnuou8  contract  with  the  Maryland  Dredging  and  Contracting  Ciompany 
for  dredging  an  estimated  quantity  of  2,288,000  cubic  yards  of  material,  at  12^ 
cents  per  cubic  yard,  approved  November  3,  1902;  date  of  commencement  De- 
cember 6, 1902,  and  of  expiration  December  6,  1906. 


COMMEBCIAI.  STATISTICS. 

The  statistics  of  the  port  of  Baltimore  Include  this  harbor. 


J  4. 

IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

No  field  work  was  done  in  the  fiscal  year. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  maintenance  of  the  channel  dredged  under 
the  approved  project 
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Money  statement. 

July  1,  1904,  balance  unexpeuded $1,567.87 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  2, 000. 00 


3, 567.  87 
June  30, 1905,  amount  ^xpoided  during  fiscal  year,  for  workB  of  Im- 
prorement    1,567. 87 


July  1, 1905,  balance  unexpended . 2,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  cItII  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPBIATIONS. 


June  23,  1874 |5,000 

March  3,  1875 5,000 

June  14,  1880 10,000 

March  3,  1881 5,000 

August  2,  1882 6,500 

September  19,  1890 10,000 


July  1.3,  1802 $6,000 

June  13,  1902 16,665 

March  3,  1905 2,000 

Total 65, 165 


COMMEBCIAI.  STATISTICS  FOB  FISCAL  YKAB  ENDED  JUNE  30,  1905. 

Only  partial  commercial  statistics  could  be  obtained,  and  these  showed  a  ton- 
nage of  2,686,  valued  at  $35,769.64. 


J  5. 

IMPROVEMENT   OP   SUSQUEHANNA    RIVER   ABOVE   AND   BELOW 
HAVRE  DB  GRACE,  MARYLAND. 

During  the  fiscal  year  dredging  was  continued  under  contract,  and 
64,716  cubic  yards  of  material  were  removed  under  it  to  August  10, 
1904,  when  the  contract  was  completed.  The  whole  amount  removed 
under  the  contract  was  84,667  cubic  yards,  at  a  unit  cost  of  14.4  cents. 
Most  of  the  shoal  opposite  Watson  Island  was  removed,  and  a  shoal 
in  the  channel,  commencing  about  4,000  feet  below  Havre  de  Grace, 
was  partially  removed. 

Proposals  for  dredging  to  expend  the  balance  available  at  the 
close  of  the  fiscal  year  are  being  canvassed  with  a  view  to  making  a 
contract  for  removing  the  balance  of  the  shoal  opposite  Watson 
Island  and  the  remainder  of  a  shoal  in  the  channel  about  4,000  feet 
below  Havre  de  Grace. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging  shoals  in  the  channel  below  Havre  de  Grace,  where  there 
is  but  11  feet  depth  at  mean  low  water. 
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Money  statement. 

July  1,  1904,  balance  unexpended —  117,241.48 

Amount  apiiroprlated  by  river  and  barbor  act  approved  March  3, 1905.     10, 000. 00 

27, 241. « 
June  30,  19U5,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       17,241.49 


July  1, 1905,  balance  unexpended 10,000.00 


A.raonnt  (estimated)  required  for  completion  of  existing  project 74,800.00 


Amount  tbnt  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worliS  of  improvement,  In  addition  to  the  balance  unex- 
pended .Tuly  1,  1905 20,000.00 

Submitted  in  compliance  witb  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFFBOFBIATIONS. 

August  30,  1852 110,000 

June  23,  1866 26, 400 

July  25,  1868  (allotment) 5,000 

April  10.  1869  (allotment) 990 

July  11,  1870 12,000 

June  14,  1880 28,000 

March  3,  1881 15,000 

997,380 

August  2,  1882 — 25,000 

July  5,   1884 20,000 

August  5,  1886 6,000 

August  11,  1888 10,000 

September  19,  1890 4,000 

July  13,   1892 . 4,000 

1879,  allotment  from  general  appropriation  for  examinations 

and  surveys 500 

August  18,  1894 4,000 

June  13,  1902 10,000 

March  3,  1905 10,000 

93,500 

Aggregate    190. 890 


CONTRACT  IN   FORCE. 


Contract  with  the  Maryland  Dredging  and  Contracting  Company  for  dredging 
an  estimated  quantity  of  83,203  cubic  yards  of  material,  at  14.4  cents  per  cubic 
yard,  approved  May  11,  1904 ;  date  of  commencement  June  1,  1901,  and  of  expi- 
ration October  1,  1904. 


COMHEBCIAL  STATISTICS. 


It  is  reported  that  509  steamers,  131  sailing  vessels,  and  304  barges  carried 
143,212  tons  of  freight  in  the  calendar  year  ending  December  31,  1903.  Much 
business  was  also  done  by  vessels  trading  transiently  on  the  river,  the  statistics 
of  which  can  not  be  obtained.    No  statistics  could  be  bad  later. 
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J  6. 

IMPROVEMENT  OF  HARBORS  AT  ROCKHALL,  QUEENSTOWN,  CLAI- 
borne, and  cambridge;  and  chester,  choptank,  warwick, 
pocomoke,  la  tbappe,  and  manokin  rivers  and  tya8kin 
(wetipquin)  creek,  maryland. 

(a)  bockhall  harbob  and  inner  habbob  at  bockhall. 

No  dredging  was  done  in  the  fiscal  year. 

Proposals  for  dredging  to  expend  the  funds  available  are  invited 
by  advertisement  at  tne  close  of  the  fiscal  year.  With  the  money  it 
is  proposed  to  dredge  to  the  project  depth  and  width  from  Swan 
Creek  Inlet  to  the  wharf  at  Bockhall  and  to  expend  any  balance  that 
may  remain  in  dredging  a  portion  of  the  project  channel  across  Swan 
Point  Bar. 

It  is  proposed  to  appljr  the  additional  appropriation  recommended 
in  dredging  under  the  existing  project  to  complete  the  channel  in  the 
inner  harbor,  if  anything  remains  to  be  done  there,  and  to  completing 
the  channel  of  the  project  across  Swan  Point  Bar. 

Money  statement.  , 

July  1,  1904,  balance  unexpended 1928.45 

Amount  appropriated  by  river  and  barber  act  approved  March  3, 1005.     12, 829.  35 


13, 757. 80 


June  30,  1905,  amount  expended  during  fiscal  year,  for  wofks  of  Im- 
provement      925. 57 


July  1,  1905,  balance  unexi)euded 12,832.23 


Amount  (estimated)  required  for  completion  of  existing  project 18, 235.  65 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 — 18, 235.  <(5 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887. 


APFBOPBIATION  S. 


June  3,  1896 $16,600.00 

June  13,  1902  (allotment) 12,000.00 

March  3,  1905  (allotment) 12,829.35 

Total ^- 41, 429. 35 


COMHEKCIAI/  STATISTICS. 

These  were  asked  for,  but  not  obtained. 


(b)    QUEENSTOWN   HABBOB. 

No  dredging  was  done  in  the  fiscal  year. 

Proposals  for  dredging  to  expend  the  fimds  available  are  invited 
by  advertisement  at  the  close  of  the  fiscal  year.    Under  the  con- 
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templated  contract  it  is  proposed  to  apply  the  money  toward  com- 
pleting the  channel  of  the  existing  project  With  the  additional 
appropriation  asked  for  it  is  expectra  to  complete  the  project. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,383.46 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      4, 606.  SO 


5,988.96 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement    1,383.46 


July  1,  1905,  balance  unexpended 4,60&50 

Amount  (estimated)  required  for  completion  of  existing  project 6. 4S3.50 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1905 6,^3.50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOFBIATIONS. 


March  3,  1871 $5,000.00 

June  10,  1872 6,000.00 

March  3,  1870- 3,000.00 

June  3,  1896 i 5,000.00 


June  13,1902  (allotment).  $12,000.00 
March  3, 1906  (allotment) .      4,  60&  50 


Total 35, 606. 50 


COUMEBCIAI.  STATISTICS  POB  CALENOAB  YEAB  KNDED  nECSMBEB  31,  1904. 

Receipts  and  ihipments. 
Wheat,  com,  and  general  merchandise 19,144 

Vessels  sailing  and  trading  in  Queenstown  Harbor,  MarvUtnd. 


Tons. 


Claas. 


Nt«nber|*gK«g^<» 


Light  Loaded 


draft. 


diaft. 


Sttiamera 

Bafflng  Teasels  and  bugee. 


176 


!:§ 


rut. 

8 
4 


f\Kt. 


•  (c)    CLAIBORNE   HARBOR. 

No  dredging  was  done  during  the  fiscal  year. 

Proposals  for  dredging  to  expend  the  funds  available  are  invited 
by  advertisement  at  the  close  of  the  fiscal  year.  Under  the  con- 
templated contract  it  is  proposed  to  apply  the  money  toward  remov- 
ing shoals  in  the  channel  already  dredged,  and,  if  any  balance  remains, 
to  widen  the' channel  south  of  the  railroad  pier. 

With  the  additional  appropriation  recommended  it  is  expected  to 
complete  the  project. 
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Money  statement. 

July  1,  1904,  balance  unexpended $1, 846.  53 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      1, 863. 35 


3, 709. 88 
June  30,  1905,  amount  expended  during  fisca)  year,  tor  works  of 
improvement    . 1,846.63 


July  1,  1905,  balance  unexpended 1,863.35 

Amount  (estimated)  required  for  completion  of  existing  project 626. 65 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
ptmded  July  1,  1905 828.65 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 


APPBOPBIATIONS. 

June  13,  1902  (allotment) $15,000.00 

March  3,  1905  (allotment) l,863.3o 


Total  , - 16, 863. 35 


OOUIIEBCIAI,  STATISTICS   FOB  CALBNDAB   YBAR  ENDING   DECBMBEB  31,   1904. 

Total  rccoipU  and  sMpmetita.  ■ 

General   merchandise tons..    79, 538 

Coal    do 10, 605 

Lumber  and  ties feet__  238,613 

United  States  malls tons..  64 

Passengers    number..    87, 649 

Vetsels  sailing  and  trading  in  Claiborne  Harbor,  Maryland. 


Class. 


Numbep.|^g£SSf 


Light  Loaded 


draft. 


draft. 


Hafflng  veeeelB  and  Iwrgee. . 


Ii740 

s.aso 


Feet. 
7 
t 


rvet. 


7 
10 


(d)    CAMBRIDGE   HARBOR. 

No  dredffinff  was  done  during  the  fiscal  year. 

Proposals  for  dredging  to  expend  the  funds  available  are  invited 
by  advertisement  at  the  close  or  the  fiscal  year.  Under  the  contem- 
plated contract  it  is  proposed  to  apply  the  money  toward  completing 
the  project  and  also  toward  removing  shqals  that  have  appeared  in 
the  channel  already  dredged. 

With  the  additional  appropriation  recommended  it  is  expected  to 
complete  the  project. 
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Money  staiement. 


July  1, 1904,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement  


|27a02 
3.120.80 

3,39&82 

278.02 


July  1, 1905,  balance  unexpended 3, 120.  80 

Amount  (estimated)  required  for  completion  of  existing:  project 1,999.20 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 1,990.20 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOFBIATIONS. 


March  3,  1871 $10,000.00 

June  10,  1872 10,000.00 

March  3,  1873 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 2,500.00 

August  11,  1888 5,000.00 


September  19,  1890 $5,000.00 

July  13.  1892 7.737.00 

June  13, 1902  (allotment).  3,000.00 

March  3,  1905  (allotmeqf)  3.120.80 

Total 56,  .357. 80 


COMMERCIAL  STATISTICS   FOB  CAUSNDAB  TEAR  ENDING   DECEMBEB   31,    1904. 

Receipts  and  shipments. 


C3fu». 


Qnui- 


Value. 


Beoeipts: 

OoaL  dimenaion  stone,  loe,eto... 
Fertilizers,  flour,  millwork,  etc. 

OatUe,  hogs,  horses,  etc 

Oeneral  merchandise.. 


IV»u. 

«» 

75,928 

1,300 

10,100 


Total . 


8fr,S88 


Shipments: 

Canned  goods,  crates,  lumber,  etc . 

Fmlt,  grain,  ews,  poultry,  etc 

Oeneral  merohanolse 


8,6M 
8,880 
8,007 


Total 

Total  receipts  and  shipments . 


U,080 


108,668 


te,8a 

401,000 


1,303,818 


811,  sn 

SB.  081 
1T1,I« 


l.«88.8e 


Vessels  sailing  and  trading  in  Cambridge  Harbor,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Light 
draft. 

Loaded 
draft. 

Steamers 

6 
UO 

8,860 

Feet. 
6 

4 

Feet. 

flftillng  'V'fmm>lfl  and  bargm 

12 

(b)    CHESTER   RIVER. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 
posals for  dredging  had  been  invited  by  advertisement  to  expend  the 
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funds  available  in  completing  the  project  at  the  upper  end  and 
removing  some  shoals  in  the  channel  below. 

The  additional  appropriation  recommended  is  to  complete  the 
project. 

Money  statement. 


July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement  


$465.70 
1,245.00 

1,  710.  70 

465.70 


July  1,  1905,  balance  unexpended 1,245.00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 255. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 1,255.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 


Prior  to  1882 $2, 958.  54 

September  19,  1890 5.000.00 

July  13,  1892 3,000.00 

August  18,  1894 .1,500.00 

June  3,  1896 1, 500. 00 


March  3,  1899 $3, 200. 00 

.Tune  13,  1902  (allotment)..    5,402.00 
March  3,  1905  (allotment).     1,245.00 


Total.. ._  20,847.00 


COMMERCIAL  STATISTICS   FOB  CALENUAB  YEAB  ENDINQ   DECEMBEB  31,   1904. 

Receipts  and  shipments. 


Class. 


Rec^ts: 
Wo 


ool,  oysters,  flsh,  and  crata 

Canned  goods 

Cattle,  horses,  mnles,  sheep,  etc . 

Fruits,  berries,  etc 

Oenersl  merchandise 


Total. 


Shipments: 

FertiUzers,  flonr,  sawed  Inmher,  etc  . 


Hay 

Oeneral  merchandise. 


Total 

Total  receipt  and  shipments . 


Qnan- 

tlty. 


Toni. 
2,996 
1,110 
6,100 

16,070 
7,049 


4,416 

246 

11,680 


16,241 


Value. 


tlBT.OST 
68,893 
620,966 
464,680 
211,477 


1,487,448 


117,518 

786 
840,792 


468,048 


li  896, 486 


Vessels  sailing  and  trading  in  Chester  River,  Maryland, 


Class. 

Number. 

Aggregate 
tonnage. 

Light 
draft. 

Loaded 
draft. 

6 
175 

2,260 

6,aio 

6 

4 

1? 

Sailing  vessels  and  barges - 

sua  1905  M- 


-72 
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(f)  CHOFTANK  BIVEB. 


No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 
posals for  dredging  had  been  invited  by  advertisement  to  expend  the 
funds  available  toward  completing  the  project  channel  at  its  upper 
end  and  removing  shoals  that  had  formed  below. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  channel  near  its  upper  end  and  restoring  it  where 
it  has  snoaled  below. 

Money  statement. 


July  1,  1904,  balance  unexpended 

Amount  appropriated  by  rirer  and  barbor  act  approved  March  3, 1905. 


June  30,  1905,  amount  expended  during  fiscal  year,  for'  works  of  im- 
provement  


fG29.68 
7,885.00 

8,514.66 

629.66 


July  1,  190C,  balance  unexpended 7.885.00 

Amount  (estimated)  required  for  completion  of  existing  project 8,115.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 8.115.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APFBOPBIATIONS. 


June  14,  1880 |5,000 

March  3,  1881 5,000 

August  2,  1882 5,000 

July  5,  1884 5,000 

August  5,  1880 10,000 

August  11,  1888 7,500 

September  19,  1890 7, 500 

July  13,  1892 3, 000 


August  18,  1894 $2,000 

June  3,  1896 2.000 

March  3,  1899 &000 

Jime  13,  1902  (allotment) a  000 

March  3,  1905  (allotment) 7,885 


Total 7a  885 


COMMERCIAL  STATISTICS   FOB   CAI.ENDAIt  TKAB  ENDING  DBCBMBEB  31,   1904. 

Receipts  and  shipmenU. 


Claas. 

Becelpte: 

Iron,  coal,  phosphate  rook,  oysters,  flsh,  eto 

OumedKOods,  fertUixers,  eto 

Horses,  sheep,  etc 

General  merchandise .• 

Total 

Shipments: 

Quarry  stone,  timber,  railroad  ties,  eto 

Canned  goods,  Inmber,  flonr,  eto 

Fmlt,  araln,  cattle,  etc 

Oeneral  merchandise 

Total 

Total  receipts  and  shipments 


Uty. 


Value. 


io,8re 

U9,2» 
2,7M 
U,(IM 


143,768 


2,170 
18,(166 
40,432 


86,881 


aO,41T 


tES,T4S 

l.TOe,«H 

188,126 

tes,«a 


2.614.861 


U,416 

728, 4SB 

1,U7,14S 

271,748 


2,128.78s 


4,748,416 
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Tegaels  aatting  and  trading  in  Choptank  Biver,  Maryland. 


Claas. 

Nnmber. 

Aggregate 
tonnage. 

Light 
draft. 

Loaded 
draft. 

Steamers ., 

6 
946 

2,4in 
9,800 

Feet. 
6 
4 

Feet. 
t 

Sailing  vesaelaand  barges 

n 

(g)    WARWICK    RIVER. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 
posals for  dredging  had  been  invited  by  advertisement  to  expend 
the  funds  available  toward  the  restoration  of  the  project  channel 
and  turning  basin. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  restoration  of  the  channel  and  turning  basin. 


Money  statement. 

July  1.  1904,  balance  uuexiieuded 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1005. 


Joue  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    


1686.25 
1,909.00 

2, 595. 25 

686.25 


July  1,  1905.  balance  unexpended 1,909.00 

Amount  (estimated)  requireil  for  completion  of  existing  project COl.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlis  of  improvement,  In  addition  to  the  Imlance  unex- 
pended July  1,  1905 691.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1S97. 


APPBOPBIATIONS. 

Previous  project. 

June  14,  1880 $3,000 

March  3,  1881 3,000 

$6,000 

Present  project. 

July  18,  1802 .?. $6,000 

August  18,  1894 2,000 

June  3,  1896 2,000 

March  3,  1899 2,000 

•Tune  13,  1902  (allotment) 4,000 

March  3,  1905  (allotment) 1,909 

17.909 

Total,  both  projects 23,909 
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COMMEBCIAI.  STATISTICS   FOB  OAIXNDAB  TEAB  ENDING  DECBIfBEB  31,   1904. 

Receipts  and  shipments. 


Class. 


Qtuui- 
Hty. 


Talne. 


Receipts: 

Fish,  oysters,  coal,  etc 

Flour,  fertilizers,  furniture,  etc . 

Cattle,  horses,  etc 

Oeneral  merchandise 


Total. 


Shipments: 

Canned  eooda,  lumber,  etc 

Fruit,  wheat,  poultry,  sheep,  etc . 
Gtoneral  merchandise 


Total 

Total  receipts  and  shipments . 


Tbnt. 
1,081 
6,912 
l,5eR 
8,966 


12,468 


1,106 

60,888 

1,880 


S3, 890 


65,868 


iS; 


en 


74,134 
247, 3« 


6»,aOB 


53,839 

886,646 

66,061 


1,007,546 


1,582.754 


Vessels  sailing  and  trading  in  Warwick  River,  Maryland. 


Class. 

Number. 

Aggi-ogate 
tonnage. 

Light  Louled 
draft    dnft. 

Steamers 

6 

78 

2,461 
1,720 

F^eet. 
6 

4 

Feet. 

9 

Sailing  resselB  and  bargee , 

6 

(h)  pocomoke  river,  below  snow  hill. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 
posals for  dredging  had  been  invited  by  advertisement,  to  expend  the 
funds  available  in  dredging  some  shoals  formed  in  the  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $885.08 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1906.      1, 743. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement   


2, 62a  08 

885.06 


July  1,  1905,  balance  unexpended 1,743.00 


APPB0FBIATI0N8. 


Jnne  18,  1878 $10,000 

March  3,  1879 2,500 

August  5,  1880 8,000 

June  3,  1896 5,000 

March  3,  1809 8,000 


June  13,  1002  (allotment) 

March  3,  1905  (allotment)  — 


14,800 
1,743 


Total  — 35. 043 
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OOIfMEBCIAI)  STATISTICS  FOB  CALENDAR  TEAS  SNDINO  DECKUBER  31,   1904 

Receiptg  and  ghipments. 


ClasB. 


Qnan- 
tity. 


Value. 


BeceipfeK 

OoaL  dimension  stone,  ice,  etc . . 
PertiUzeTS,  floor,  mlllwork,  etc. 

Cattle,  hogs,  boraee,  etc 

General  merehaadJae 


Ton*. 
385 

8,«62 

S6T 

200,800 


}8,18S 

000,006 

W,767 

i,aoi,aoo 


Total. 


210,464 


1,831,004 


SUnments: 

TSoidwood,  logs,  ship  timber,  etc.. 
Ouined  goods,  crates,  Inmbw,  etc. 
Pmit,  gnin,  eggs,  poultry,  etc 


8,578 

23,430 

8,751 


42,288 
266,188 
185,261 


Total 

Total  reoelpta  and  shipments . 


35,759 


482,717 


246,228 


2,S14,4U 


VesieU  sailing  and  trading  in 

Pocomoke  River,  Maryland. 

Claae. 

Number. 

Aggregate 
tonnage. 

Light 
draft. 

Loaded 
draft. 

2 
86 

1,627 
4.080 

Feet. 

4 

Feet. 
Oi 

r 

(l)  LA   TRAFPE   BIVER. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 
posals for  dredging  had  been  invited  by  advertisement  to  expend  the 
funds  available  toward  completing  the  channel  across  the  bar  and  the 
partial  restoration  of  the  channel  where  it  has  shoaled. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  project. 

Money  statement. 


Jnly  1,  1904,  balance  unexpended 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905- 


Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement  . 


136.13 
1, 867.  50 

1,903.03 

36.13 


July  1,  1905,  balance  unexpended 1, 867.  50 


Amonnt  (estimated)  required  for  completion  of  existing  project 632.  .W 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 632.50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFFBOiPBIATIOIiS. 


July  13,  1892 *2,500.00 

August  18,  1894 4.750.00 

March  3,  1905  (allotment) 1,86"7.50 

Total - 9, 117. 50  ' 
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OOlfllKBCIAL  BTATI8TICB  FOB  CAIXITDAB  TKAB  ENDUTa  DECKlfBEB  31,  1901. 

Receipts  and  shipment*. 


OasB. 


'^■\y^ 


BeceiptK 

Coal,  phoBphate  rook,  etc 

Caimed  goods,  flonr,  Hhlnglwi,  etc. 

Frnlt,  fertlllserB,  etc 

General  merchandise 


Ibiu. 

t^n.       7,an 
8,sw      w,aao 


an 

2,8U 


Total. 


11,8S 

MLara 


•,808        UT.l 


ipmentK 

Logs,  ship  timber,  tiee,  etc 

Fertilizers,  inmbw,  canned  goods,  etc. 

Pmit,  grain,  pooltry,  sheep^eto 

General  merchandise 


Total 

Total  receipts  and  shipments . 


» 
878 

88 


4,tn 


U,«01 


04 

fT,» 

87,41T 

1.UB 


iM,vn 


808, 4« 


Vessels  sailing  ani  trading  in  La  Trappe  River,  Maryland. 

Class. 

Nmntor. 

tonnage. 

Ught 
Swtt. 

Loaded 
draft. 

Steamers 

8 
81 

«88 
2,800 

net 

5 
4 

F^eet. 
9 

Bftiling  Tflflsels  and  hargfls  .  .     

9 

(j)    HANOKIN  RIVEB. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  dose  pro- 
posals for  dredging  had  been  invited  by  advertisement  to  expend  the 
funds  available  in  completing  part  of  the  project  channel  and  restor- 
ing it  where  shoaled. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  project. 

Money  statement. 

July  1, 1904,  balance  unexpended f65. 03 

Amount  appropriated  by  river  and  harbor  act  approved  Mar<±  3, 1906.      4,  772. 50 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 


4,837.53 
65.03 


July  1,  1905,  balance  unexpended 4, 772. 50 


Amount  (estimated)  required  for  completion  of  existing  project 2, 727.  50 


(Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  19tXi 2,727.50 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFFBOPBIATTONS. 


September  19,  1890 ?7,500.00 

July  13,  1892 7,500.00 

August  18,  1894 4,000.00 

June  3,  1896 «  4, 000. 00 


March  3,  1899 »1,500.00 

March  3,  1905 4, 772. 50 


Total 29,272.50 

a  Of  this  amount  $2,000  is  for  work  In  the  upper  river  not  covo^d  by  project 
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COlfMEBGIAI.  STATISTICS. 

No  complete  Btatlstlca  could  be  obtained. 


(k)    TYASKIN   CREEK. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 

Cals  for  dredging  had  been  invited  by  advertisement  to  expend  the 
ds  available  in  widening  the  channel  of  the  project. 
It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  project. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,089.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 158.  00 


3, 247. 09 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 1, 089. 09 


July  1,  1905,  balance  unexpended 2, 15&00 


Amount  (estimated)  required  for  completion  of  existing  project. 3,042.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 3,042.00 

Submitted  in  compliance  with  requirements  of  stmdry  civil  act  of 
June  4, 1897.  • 


APPBOPBIATXONS. 


June  IS,  1902  (allotment) |8,000 

March  3,  1906  (allotment) 2,158 


Total 10, 168 


COMUEBCIAL  STATISTICS   FOB  CALENDAB   TEAB  ENDING   DECEMBBB  31,    1904. 

Receipts  and  shipments. 


Class. 


Beodlpts: 

Pnospbate  rock 

Fertulzen,  canned  goods,  floor,  etc  . 

Com,  wheat,  and  hOTses 

Oeneral  mercbandise 


Total. 


Shipments: 

Iinmber,  crates,  etc. .. 

Fmit,  grain,  etc 

(}enenu  merchandise . 


TotaL 

Total  receipts  and  shipments  . 


Qnan- 
Uty. 


Ton*. 
« 

19 
178 


174 


4 

»1 

gl 


7M 


Yalae. 


pun 
«,n» 

268 
7,U0 


14,887 


188 

18,  OM 

1,0B1 


19,8ni 


38,818 
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Vessels  sailing  and  trading  in  Tyaskin  Creek,  Maryland. 


Class. 

Number. 

Aggregate 
tomiBge. 

Light 
draft. 

Loaded 
draft. 

Steamers 

8 
36 

1,78T 
2.100 

rtet. 

4 
4 

Feet. 

Railing  yonnolB  and  >)arg^ 

6 

J  7. 

IMPROVEMENT  OP  NANTICOKE  RIVER,  DELAWARE  AND  MARYLAND. 

No  dredging  was  done  during  the  fiscal  year,  but  at  the  close  pro- 
posals for  dredging  had  been  invit«d  by  advertisement  to  expend  the 
funds  available  in  widening  the  channel  of  the  project  and  removing 
some  shoals  which  have  formed  in  the  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $73a50 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      2, 000. 00 

2,736.50 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     98. 86 

July  1,  1906,  balance  unexpended 2,637.  64 

APPBOPBIA.TI0NB. 

August  18,  1894 «^,000 

June  3,  1896 3,000 

March  3,  1899 1 3,000 

March  3,  1905 2,000 

Total 13,000 


COUMEBCIAI.  STATISTICS   FOB  CALENDAB  TEAB  ENDING  DECEUBEB  31,    1904u 

Receipts  and  shipments. 


Class. 


Becelpto:  ^       .    ^ 

Baw  bone,  pliospliate.  ship  timber,  etc. 
Fertilizers,  flonr,  lamoer,  etc 


Cattle,  horses,  liay,  etc . 
Oeneral  merchandise.. 


Total. 


gliipments: 

Canned  goods,  basket  and  barrel  material,  etc . 

Berries,  peaches,  grain,  poultry,  etc 

General  merchandise 


Total 

Total  receipts  and  sliipments . 


Quan- 
tity. 


Ibn«. 

463 
90,888 

768 
8,4EB 


100,017 


8,198 

10,880 

1,440 


80,188 


180,888 


Value. 


88,617 
5&,te8 

8^fil2 
607,685 


1,108,47 


888,480 
466,808 
86,881 


988,178 


8,088,686 


0  See  note  to  appropriations  for  Broad  Creek  River,  Delaware. 
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Vessels  sailing  and  trading  in  Santicoke  River,  Delaware  and  Maryland. 


Class. 

Ntiinber. 

Aggregate 
tonnage. 

Light 
draft. 

Loaded 
draft. 

Steamers 

3 
120 

1,727 
12,800 

Feet. 

4 

Feet. 
6i 

12 

J  8. 

IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DEIiAWARB. 

No  dredging  has  been  done  in  the  fiscal  year  and  no  funds  are  avail- 
able for  the  coming  ohe. 

Money  statement. 

July  1,  1904,  balance  unexpended $324.80 

June  30,  1005,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     324. 80 

AFPBOPRIATIONS. 

June  14,  1880 |5,000 

March  3,  1881 . . 10,000 

August  2,  1882 5,000 

August  5,  1886 10,000 

August  11,  1888 5,000 

Total  $35,000 

July  13,  1892 5,000 

August  18,  1894 «5,000 

Junes,  1896 5,000 

March  3,  1899 5,000 

Total,  present  project 20,000 

Aggregate 55, 000 


COMMEBCIAL  STATISTICS. 

No  commercial  statistics  could  be  obtained. 


J  9. 

IMPROVEMENT  OP  WICOMICO  RIVER,  MARYLAND. 

No  dredging  was  done  during  the  fiscal  year,  but  at  its  close  pro- 

Cftls  for  dreaging  had  been  invited  by  advertisement  to  expend  the 
ds  available  in  widening  the  channel  at  some  bends  and  in  remov- 
ing shoals  that  have  formed  in  the  channel. 

"This  appropriation  was  applied  to  removing  bar  on  Nantlcoke  River,  under 
the  terms  of  the  appropriation. 
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Money  statement. 

July  1,  1904,  balance  unexpended 11.105.54 

Amount  appropriated  by  rlrer  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

6.105l54 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          1, 105.54 

July  1,  1905,  balance  unexpended 3,000.00 

APPBOPRIATIONS. 

June  10,  1872 15.000 

March  3,  1873 5,000 

June  28,  1874 J 5,000 

March  3,  1875 - : 5,000 

August  14,  1870 5.000 

June  18,  1878 5.000 

March  3,  1879 3,000 

June  14.  1880 5,000 

March  3.  1881 2.000 

July  5,  1884... 10,000 

$50,000 

September  19,  1890 10,000 

July  13,  1892 6,500 

August  18,  1894 3,000 

June  3,  1896 :. 3.700 

June  13,  1902  (allotment) 6,798 

March  3,  1905 5.000 

34.988 

Aggregate 84,998 


OOMMEBCIAL  STATISTICS  lOB  CALENDAB   TEAB  KNDINQ  DECEMBEB  31,    1904. 

Receipts  and  shipments. 


ClasB. 


Qiun- 

tity. 


Valoa. 


Beceipts: 

Bone,  pbospbate  roclc,  oyster^  eto  . .. 
Fertilizers,  flonr,  dreeaed  Inmber,  etc 

Horses,  bay,  etc 

Gtoneral  merchandise 

Total 

Shipments : 

CSoal,  wood,  etc 

Canned  goods,  fertilizers,  bricks,  etc. 

Com,  wheat,  rmlt,  etc 

General  merchandise 

Total 

Total  ruceipta  and  shipments 


Tont. 

102,903 
U,flOS 


128,175 


ICIHS 
18,806 
10,289 
88,874 


78,  IM 


«8,fl 


38,880 
797,128 


2,5IS,SU 


83,288 

287,388 

431,282 

1,508, 848 


2,245,584 


190, 2» 


4,781,085 


Vessels  sailing  and  trading  in  Wicomico  River,  Maryland. 


Claas. 

Homber. 

Aggregate 

Light 
dntt. 

Loaded 
dimfk 

Stwmers 

2 
80 

1,S4B 
6,  too 

Feet. 
S 
6 

Fftet. 

Saihng  vessels  and  bargee "llZ^V^l'^[ll'S^\][^ 
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J   lO. 

REMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

During  the  fiscal  year  the  barge  Charles  Gring  was  removed  under 
contract  from  Roads  Harbor,  mouth  of  Elk  River,  Maiyland,  at  a 
cost  of  $610,  work  being  commenced  March  27,  1905,  and  completed 
April  7, 1905.  This  was  a  wooden  barge  of  105  gross  tonnage,  9^  feet 
depth  of  hold,  18  feet  beam,  about  100  feet  in  length,  and  valued  at 
about  $1,200.  She  sunk  with  300  tons  of  oyster  shells,  valued  at  $500, 
in  about  30  feet  of  water. 

The  schooner  Mary  L.  Colboume  was  removed  under  ten-day  pub- 
lic notice  from  Tangier  Sound,  Virginia,  at  a  cost  of  $391.28,  work 
being  commenced  April  14, 1905,  and  completed  April  20, 1905.  This 
was  a  wooden  schooner  of  13  net  tonnage,  5^  feet  depth  of  hold,  17^ 
feet  beam,  49.2  feet  in  length,  built  in  1851.  She  was  sunk  in  about 
12  feet  of  water,  and  lay  about  200  feet  east  of  Tangier  Sound  light- 
house. 

Operations  were  completed  under  contract  dated  June  2,  1904,  on 
removal  of  sunken  piles  and  logs  from  Elk  River  and  Back  Creek, 
Maryland,  and  598  piles  and  logs  were  removed  during  the  fiscal 
year,  $2,078.40  being  expended.  One  thousand  five  hundred  and 
twenty-four  piles  and  logs  were  removed  under  the  contract,  at  a 
total  cost  of  $2,095.14. 

During  the  fiscal  year  payments  amounting  to  $18,635.13  were  made 
to  the  contractors  for  removing  the  steamers  Amy  Dora  and  Uriarte 
No.  4,  and  $79.01  outstanding  liabilities  from  the  preceding  year  were 
expended  on  examination  of  wrecks  on  the  Atlantic  coast. 


CONTSACTS  IN  FOBCE. 

Emergency  contract  with  William  D.  Johnston  for  removing  an  estimated 
quantity  of  2,666  piles  and  logs  from  Elk  River  and  Back  Creek,  Maryland,  at 
|l.20  each,  dated  April  30,  1904;  date  of  commencement  May  5,  1904,  and  of 
completion  Septemljer  30,  1904. 

Emergency  contract  with  Charles  W.  Johnston  for  removing  wreck  of  barge 
Charles  Gring  from  Roads  Harbor,  Maryland,  for  $.549,  dated  January  23,  1906 ; 
date  of  commencement  March  27, 1905,  and  of  completion  April  7, 1905. 
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IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES;  OF 
JAMES  RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA, 
AND  OF  CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  THE 
WESTERN  AND  EASTERN  SHORES  OF  CHESAPEAKE  BAY ;  PROTBC- 
TON  OF  JAMESTOWN  ISLAND,  VIRGINIA. 


REPORT  OF  LIEUT.  COL.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOTEMENXS. 


Potomac  River,  at  Washiugton,  Dis- 
trict of  Columbia. 

Potomac  River,  below  Washington, 
District  of  Columbia. 

Anacostia  River,  District  of  Co- 
lumbia. 

Breton  Bay  and  Patuxeut  River, 
Maryland. 

York,  Mnttnponi,  and  Pamunkey 
rivers;  Occoquan,  Nandua,  Aquia, 
and  Carters  creelcs,  Virginia. 


6.  Nomlni  Creek,  Virginia. 

7.  Rappahannock  River,  Virginia. 

8.  Urbaiia  Creek,  Virginia. 

9.  Harbor  at  Mllford  Haven,  Virginia. 

10.  James  River,  Virginia. 

11.  Protection   of    Jamestown    Island, 

Virginia. 

12.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


HABBOB  LINES. 

13.  Carters  Creek  at  Weems,  Virginia. 


United  States  Engineer  Office, 

Washington,  D.  C,  July  31,  1906. 
General  :  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  fiscal  vear  ended  June  30,  1905,  for  river  and  harbor  works 
in  charge  of  Col.  A.  M.  Miller,  Corps  of  Engineers,  until  September 
13, 1904,  of  Capt.  W.  P.  Wooten,  Corps  of  Engineers,  from  September 
14,  1904,  until  November  14,  1904,  and  in  my  charge  since  the  latter 
date. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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K  I. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICTT  OF 

COLUMBIA. 

AVORK  OF  THE  FISCAL  TEAR  ENDED  JUNE  30,  1905. 

Proposals  for  dredging  under  allotment  of  June  7,  1904,  from  the 
appropriation  of  April  28,  1904,  were  opened  July  11,  1904,  and  the 
contract  was  awarded  to  the  lowest  bidder,  the  Atlantic,  Gulf  and 
Pacific  Company,  of  New  York  City,  at  13.9  cents  per  cubic  yard. 
The  formation  of  embankments  to  retain  the  dredged  material  was 
liegun  July  12  and  dredging  was  commenced  July  23,  from  which 
date  it  was  prosecuted  continuously,  day  and  night,  with  but  few 
slight  interruptions  for  repairs,  until  October  1,  1904,  when  the  limit 
of  work  which  was  practicable  with  the  funds  available  was  reached. 
The  total  number  of  cubic  yards  excavated  under  this  contract  wa.s 
.319,375.1,  all  of  which  was  deposited  upon  Section  I  of  Potomac  Park, 
below  the  Easbys  Point  high-level  sewer.  In  August  159,570  cubic 
3'ards  of  material  M^ere  dredged,  which  was  the  largest  month's  work 
done  under  this  contract.  As  a  result  of  the  dredging  done  under 
this  contract  a  channel  at  least  21  feet  deep  and  360  reet  wide  was 
restored  through  the  Virginia  channel  above  Long  Bridge,  and  for  a 
considerable  portion  of  its  length  this  channel  is  400  feet  wide. 

The  relaying  of  a  portion  of  the  sea  wall  along  the  Washington 
channel  side  of  Section  III  of  Potomac  Park  was  begun  April  4, 1904, 
and  was  in  progress  at  the  close  of  the  fiscal  year,  at  which  time  770 
linear  feet  had  been  relaid.  This  wall  was  originally  built  as  a  dry 
wall  in  1892,  and  has  settled  slightly  and  the  upper  courses  of  stone 
have  been  thrown  out  of  place  by  malicious  persons  and  the  action 
of  steamboat  swells.  A  portion  of  this  wall  extending  from  the 
lower  end  of  Section  III,  about  half  way  to  Long  Bridge,  was  relaid 
in  1896  and  1897,  the  portion  above  mean  tide  heing  laid  in  cement 
mortar,  and  is  now  in  excellent  condition.  The  wall  now  being 
rebuilt  adjoins  this  work  and  is  being  made  of  the  same  character. 
During  the  year  806.6  cubic  yards  of  stone  and  700  barrels  of  cement 
were  purchased  and  delivered  for  this  work. 

The  winter  of  1904-5  was  one  of  unusual  severity.  The  river  was 
frozen  over  about  the  middle  of  December  and  remained  frozen  the 
greater  part  of  the  time  until  about  the  middle  of  March.  It  was 
reported  as  frozen  to  its  mouth.  The  ice  attained  its  maximum 
thickness  of  13  inches  at  Easbys  Point  and  15  inches  above  the 
Aqueduct  Bridge  in  February.  The  Norfolk  steamers  and  navy-yard 
tugs  succeeded  in  making  their  scheduled  trips,  but  otherwise  naviga- 
tion was  entirely  suspended  for  some  weeks. 

The  total  expenditure  during  the  fiscal  year  was  $77,484.43,  of 
which  $72,605.25  was  expendea  upon  w^ork  in  connection  with  the 
dredging  operations  and  $4,879.18  upon  the  reconstruction  of  the  sea 
wall  and  other  minor  works  of  maintenance. 

The  entire  project  is  now  nearly  two-thirds  completed. 

CHANNEL  DEPTH. 

The  project  for  this  improvement  does  not  specify  the  projected 
depth  in  feet,  but  provides  that  the  channels  shall  be  of  sufficient 
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depth  to  accommodate  the  deepest  draft  vessels  that  can  be  brought 
up  to  them.  At  the  time  of  the  adoption  of  the  project  the  ruling 
depth  in  the  Potomac  River  below  Washington  was  20  feet,  and  all 
estimates  for  the  improvement  at  Washington  are  based  upon  this 
depth.  The  ruling  depth  in  thie  lower  Potomac  has  now  been  in- 
creased by  dredging  to  24  feet  at  low  tide,  which  accordingly  makes 
this  the  present  projected  depth  for  the  improvement  at  Washington. 
For  this  increase  the  present  estimates,  however,  do  not  make  provi- 
sion, and  no  work  with  this  depth  in  view  will  be  undertaken  until  it 
is  authorized  by  Congress. 

The  desirability  of  extending  the  advantages  of  increased  depth  in 
the  lower  Potomac  River  at  an  early  date,  so  that  deep-draft  vessels 
may  reach  the  navy-yard  and  wharves  at  Washington,  is  obvious  and 
need  not  be  dwelt  upon  here.  Incidental  to  the  deposit  of  the  addi- 
tional material  thus  excavated  from  the  channel  there  would  result 
the  great  advantage  of  raising  the  surface  of  Potomac  Park  above  all 
possibility  of  injury  by  the  highest  known  freshets.  The  estimated 
additional  cost  of  this  important  modification  of  the. project,  which  it 
is  hoped  will  soon  be  authorized  by  Congress,  is  $592,000. 

POTOMAC  PARK. 

Congress,  by  act  of  March  3,  1897,  declared  the  reclaimed  flats  a 
public  park.  This  extensive  tract,  amounting  to  621  acres  of  land 
and  118  acres  of  inclosed  water  area,  is  capable  of  being  transformed 
into  one  of  the  finest  parks  in  the  country.  For  further  information 
reference  is  invited  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  1416 ;  for  1900,  page  1702,  and  for  1901,  page  1401. 

While  it  IS  necessaiy  that  the  greater  part  of  this  area  be  for  the 
present  reserved  for  the  deposit  of  material  dredged  from  the  river 
channels,  if  sufficient  funds  were  appropriated  certain  portions  of  the 
same  could  be  soon  filled  to  their  final  height  and  covered  with  a  rich 
alluvial  soil  by  dredging  and  thereafter  devoted  exclusively  to  park 
purposes. 

During  the  past  fiscal  year  about  16,000  cubic  yards  of  good  earth, 
free  from  objectionable  matter,  were  dumped  upon  Potomac  Park  at 
localities  remote  from  the  river,  where  deposit  by  dredging  is  most 
expensive,  and  graded  by  private  parties,  under  permit,  free  of  cost 
to  the  United  States. 

APPROPRIATIONS. 

Because  of  the  continual  shoaling  of  the  dredged  channels  by 
deposits  from  freshets  and  the  considerable  expenditure  required  for 
the  maintenance  of  this  improvement  it  has  been  impossible,  with  the 
small  appropriations  recently  made  for  this  work,  to  undertake  any 
extensive  operations  toward  the  completion  of  the  general  project. 
Attention  is  invited  to  the  fact  that  of  the  $2,534,000  which  has  been 
appropriated  for  this  work  $2,035,000  was  appropriated  in.  the  first 
ten  years,  from  August,  1882,  to  July,  1892,  and  but  $499,000  has  been 
appropriated  in  the  thirteen  years  since  the  latter  date. 

It  is  thought  that  the  time  has  arrived  when,  in  response  to  the 
urgent  popular  demand  for  better  navigation  facilities  and  for  addi- 
tional park  space,  the  appropriations  for  this  work  should  be  made  on 
a  scale  which  will  insure  the  completion  of  the  entire  project  (includ- 
ing the  increased  channel  depth  and  height  of  fill)  within  a  few  years. 
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A  considerable  appropriation  is  now  necessary  for  maintenance 
and  for  the  removal  of  freshet  deposits,  while  it  is  essential  for  econ- 
omy that  an  appropriation  sufficient  for  the  final  dredging  of  the  tidal 
reservoir  and  for  tne  construction  of  the  reservoir  inlet  gates  be  made 
at  one  time,  as  the  tidal  reservoir  will  be  inaccessible  to  a  dredge  after 
the  gates  are  built,  and  the  construction  of  the  gates  will  prevent  the 
present  rapid  shoaling  in  the  reservoir. 

It  is  proposed  to  apply  the  available  balance  to  dredging  in  the 
channels  and  to  relaying  a  portion  of  the  sea  wall  and  other  work  of 
maintenance  early  in  the  ensuing  fiscal  year.  It  is  proposed  to  apply 
the  amount  estimated  as  a  profitable  expenditure  in  dredging  in  the 
channels  and  tidal  reservoir,  in  the  construction  of  the  inlet  gates,  in 
the  repair  of  the  sea  wall,  the  extension  of  the  training  dike,  and  the 
maintenance  of  the  outlet  gates. 

Money  statement, 

July  1,  1904,  balance  unexpended $83,081.03 

Amount  appropriated  by  river  and  harbor  net  approved  March  3, 1005.    50, 000. 00 

133, 981. 03 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 77, 484. 43 


July  1,  1905,  balance  unexpended 56,496.60 

July  1,  1905,  outstanding  liabilities 1,544.00 


July  ],  1905,  balance  available 54,052.60 

Amount  (estimated)  required  for  completion  of  existing  project 469,020.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $250,000.00 

For  maintenance  of  Improvement 150,000.00 


Submitted  in  compllanc«  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


400,000.00 


AFFROPBIATIONB. 

Previous  projects. 


June  11,  1870 $50,000 

March  3,  1873 50,000 

June  18.  1878 : 50,000 

March  3,  1879 50,000 


June  14,  1880 $40,000 

March  3,  1881 _        50,000 


Total 290, 000 


Present  project. 


August  2,  1882 $400,000 

July  5.  1884 500,000 

August  5.  188(5 .S75,000 

August  11,  1888 300,000 

September  19,  18!X) 2(!0,  000 

July  ^H,  1892 200,000 

August  18,  1894 150,000 

June  3.  1896 100,000 

March  3, 1899  (appropriated, 

$100,000;  allotted  Potomac 

HIver   below   Washington 

$26,000) 74,000 


June  13,  1902 $75, 000 

April  28,  1904  (allotted) 50,000 

March  3,  1905— 50.000 


Total 2, 534, 000 
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CONTBACIB   IN   FOBCE. 

Contractor:  Atlantic,  Gulf  and  Pacific  Company,  of  New  York,  N.  T.,  for 
dredging. 

Amount :  480,000  cubic  yards,  more  or  less. 

Date  of  contract :  September  28,  1903. 

Approved :  October  26,  1903. 

Date  for  commencement:  November  27,  1903. 

Date  for  completion :  August  30,  1904.  Final  payment  on  contract  made 
August  10,  1904. 

Rate:  12.6  cents  per  cubic  yard  for  dredging  in  the  Virginia  cbannel,  12.6 
cents  per  cubic  yard  for  dredging  from  flats  In  Virginia  cbannel,  and  15  cents 
per  cubic  yard  for  dredging  In  the  Washington  channel. 

Contractor:  Atlantic,  Gulf  and  Pacific  Company,  of  New  York,  N.  Y.,  for 
dredging. 

Amount :  350,000  cubic  yards. 

Date  of  contract :  July  10,  1904. 

Approved :  September  19,  1904. 

Date  for  commencement :  October  20,  1904. 

Date  for  completion:  December  31,  1004.  Contract  work  completed  October 
1, 1904,  and  final  payment  made  October  13,  1004. 

Bate :  13.9  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  J,  W.  Avertfl,  Washington,  D.  C] 
Receipts  and  shipments  by  water,  calendar  year  190 i. 


Articles. 


Coal 

Cement 

Fertilizers 

Ice 

Laths 

Lumber 

Uanare 

Melons 

Haphtha,  oil,  and  gasoline  . 


Quan- 
tity. 


Tom. 
244,977 
1,400 
7,600 

64,776 
2,600 

60,568 
»,600 
8,800 

12,000 


Articles. 


Orsters 

Pfiee 

Band  and  gravel. 

Shingles 

Stone 

Wood 


Qnan- 

aty. 


U,St» 
6,280 
218,790 
2,800 
7,118 

87,600 


Total tta^ai 


In  addition  to  the  foregoing,  the  estimated  amount  of  miscellaneous  freight 
received  and  shipped  by  the  Norfolk,  Baltimore,  and  river  steamers  during  the 
year,  as  obtained  from  the  agents  of  the  diflferent  lines.  Is  70,653  tons. 

Tiwnber  of  vessels  of  various  classes  arriving  and  departing,  calendar  year  1904. 

Steamers  drawing  from  5  to  15  feet,  100  to  600  tons 1,300 

Vessels  drawing  from  10  to  21  feet,  400  to  2,300  tons 300 

Vessels  drawing  from  4  to  10  feet,  30  to  400  tons 1,800 

Barges  and  scows  drawing  from  4  to  12  feet,  100  to  700  tons 2, 500 

Alexandria  ferryttoats  are  not  included  in  the  above. 


K  2. 


IMPROVEMENT  OP  POTOMAC  RIVER  BELOW  WASHINGTON,  DISTRICT 

OF  COLUMBIA. 

•WORK   OF  THE   FISCAL   YEAR   ENDED   JUNE   30,    1905. 

An  examination  of  the  channels  through  the  several  shoals  was 
made  and  a  small  amount  of  shoaling  was  observed  at  three  of  the 
ENo  1905  M ^73 
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bars.  Examinations  of  Naval  Magazine  and  Marshall  Hall  shoals 
were  also  made. 

Proposals  for  dredging  were  invited  October  13,  1904,  and  opened 
November  2,  1904.  The  contract  was  awarded  to  the  lowest  bidder, 
the  Maryland  Dredging  and  Contracting  Company,  of  Baltimore, 
Md.,  at  9  cents  per  cubic  yard. 

Dredging  under  contract  was  commenced  at  Naval  Magazine  shoal 
December  2,  but  discontinued  December  11,  1904,  on  account  of  the 
ice  in  the  river.  The  dredging  at  this  shoal  was  resumed  March  22, 
1905,  and  continued  until  April  17,  when  a  channel  200  feet  wide  and 
24  feet  deep  was  completed  through  the  same,  and  the  plant  was 
transferred  to  Mattawoman  shoal,  where  dredging  was  begun  April 
19.  The  channel  through  this  shoal  was  restored  to  its  full  dimen- 
sions by  May  9,  at  which  date  the  dredge  was  transferred  to  Marshall 
Hall  shoal,  where  dredging  was  begun  May  11  and  continued  until 
June  10,  when  the  dredge  was  withdrawn  and  taken  to  Baltimore. 
In  the  meantime  dredging  was  begun  with  a  second  dredge  at  Mary- 
land Point  shoal  on  May  11,  1905,  and  the  channel  through  tWs 
shoal  was  restored  to  its  full  dimensions  by  May  24,  and  the  dredge 
was  at  once  taken  to  Lower  Smiths  Point  shoal,  where  dredging  was 
begun  May  26,  and  the  channel  through  the  same  was  restored  to  its 
full  dimensions  by  June  22,  completing  the  work  provided  for  under 
contract  of  November  18,  1904. 

An  agreement  was  made  with  the  Maryland  Dredging  and  Con- 
tracting Company  on  June  15,  1905,  for  completing  the  channel 
through  Marshall  Hall  shoal  at  11  cents  per  cubic  yard,  and  work 
under  this  agreement  was  begun  June  23,  and  was  in  progress  at  the 
close  of  the  fiscal  year. 

The  amount  of  material  dredged  from  the  several  shoals  under 
contract  of  November  18,  1904,  during  the  year  was  as  follows: 
Naval  Magazine  shoal,  31,006.7  cubic  yards;  Marshall  Hall  shoal, 
57,394  cubic  yards;  Mattawoman  shoal,  31,427  cubic  yards;  Lower 
Smiths  Point  shoal,  37,015.9  cubic  yards,  and  Maryland  Point  shoal, 
17,715.8  cubic  yards;  total,  174,559.4  cubic  yards,  while  8,274  cubic 
yards  were  dredged  from  Marshall  Hall  shoal  under  agreement  of 
June  15,  1905,  making  a  grand  total  of  182,833.4  cubic  yards  exca- 
vated during  the  year. 

The  total  amount  expended  during  the  fiscal  year  was  $13,293.58,  all 
of  which  was  applied  to  dredging  under  contract  of  November  18, 
1904,  and  work  incidental  thereto.. 

The  entire  work  is  about  99  per  cent  completed,  and  no  further 
appropriation,  except  for  maintenance,  is  required  therefor. 

An  increase  in  width  of  the  channels  to  400  feet  is,  however,  re- 

farded  as  very  desirable.    Should  this  be  authorized  the  sum  of 
175,000  could  be  profitably  expended  in  completing  the  same  during 
the  fiscal  year  ending  June  30, 1907. 
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Money  statement, 

July  1,  1904,  balance  unexpended $17,845.55 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  10, 000. 00 

27,845.55 
June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  Improvement |4,  293.  58 

For  maintenance  of  improvement 9, 000. 00 

13,293.58 

July  1,  1906,  balance  unexpended 14,551.  97 

July  1,  1905,  outstanding  liabilities 346.00 

July  1,  1905,  balance  available 14, 205. 97 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6, 182. 75 


AFFROFRI ATION  S. 

March  3,  1899   (by  allotment  from  appropriation  of  $100,000  for  im- 
proving Potomac  Kiver,  etc.) $26,000 

June  6,  1900 52,000 

March  3,  1901 98,000 

March  3,  1905 10,000 

Total 186, 000 


CONTBACT  IN.  FOBCB. 

Contractor :  Maryland  Dredging  and  Contracting  Company,  of  Baltimore,  Md., 
for  dredging. 

Amount :  166,000  cubic  yards. 

Date  of  contract:  November  18,  1904. 

-Approved :  December  13,  1904. 

Date  for  commencement :  January  21,  1905. 

Date  for  completion  (including  dredging  In  Nomlni  Creek,  Virginia,  under 
the  same  contract) :  October  21,  1905. 

Rate :  9  cents  per  cubic  yard. 


COUMEBCIAI.  STATISTICS. 


See  report  for  improving  Potomac  River  at  Washington,  D.  C,  and  report  for 
improvement  of  Anacostia  River.  District  of  Columbia,  to  which  should  be  added 
a  tonnage  of  about  300,000,  due  to  trade  at  Alexandria,  Quantico,  and  other 
points  below  Washington. 


K3. 
IMPROVEMENT  OF  ANACOSTIA  RIVER,  DISTRICT  OF  COLUMBIA. 

WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1905. 

The  dredging  of  the  channel  with  the  hydraulic  dredge  Dewey, 
which  was  in  progress  at  the  close  of  the  last  fiscal  year,  was  prose- 
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cuted  continuously  day  and  night,  except  for  such  delays  as  are 
incidental  to  work  of  this  character,  until  January  16, 1905,  when  the 
limit  of  work  which  could  be  done  under  the  present  contract  was 
reached  and  the  work  was  discontinued.  During  the  year  a  total  of 
423,106.9  cubic  yards  of  material  was  excavated  from  the  channel  at 
a  cost  of  10.95  cents  per  yard,  and  deposited  upon  the  flats  in  front  of 
the  hospital  for  the  insane.  As  a  result  of  this  work  a  channel  20 
feet  deep  at  mean  low  tide  and  at  least  300  feet  wide  (except  at 
Buzzard  Point,  where  the  width  is  about  240  feet)  has  been  completed 
for  a  distance  of  9,130  feet  upstream  from  the  mouth  of  the  Anacostia 
(or  up  to  the  lower  limits  of  the  navy-yard) ,  and  incidental  to  the  im- 
provement of  the  channel  about  110  acres  of  flats  have  been  filled  by 
the  deposit  of  excavated  material  to  an  average  height  of  4  feet  above 
low  tide.  The  wrecks  of  two  vessels,  which  had  been  burned  during 
the  war  of  1812,  and  an  old  timber  platform  and  cluster  of  80  piles 
w^ere  encountered  within  the  limits  of  the  channel  dredged  during  the 
year  and  were  removed. 

The  grapple  dredge,  which  was  engaged  in  raising  the  embank- 
ments at  the  close  or  the  last  fiscal  year,  continued  this  work  until 
July  6,  when  these  operations  were  discontinued.  On  August  6  the 
raising  of  the  embankments  with  the  grapple  dredge  was  again  re- 
sumed and  continued  the  greater  part  of  the  time  up  to  November  7, 
1904,  when  the  dredge  was  withdrawn  and  the  embankments  were 
kept  up  by  men  with  shovels  and  by  diking.  The  greater  portion  of 
this  work  was  done  on  the  side  embankments  without  cost  to  the 
United  States,  but  3,478.1  cubic  yards  were  excavated  from  the 
trench  and  deposited  in  the  front  embankment  and  paid  for  at  a  rate 
of  14.75  cents  per  yard. 

The  total  amount  of  material  dredged  under  contract  with  the  San- 
ford  &  Brooks  Company,  of  Baltimore,  Md.,  dated  January  3,  1903, 
was  1,129,623.8  cubic  yards,  of  which  1,103,452.9  cubic  yards  were 
dredged  from  the  channel  and  20,170.9  cubic  yards  from  the  trench. 

The  modified  harbor  lines  were  approved  by  the  Secretary  of  War 
July  1, 1904. 

The  total  expenditure  during  the  fiscal  year  amoimted  to  $65,269.03, 
of  which  $65,219.03  was  expended  upon  work  in  conn^tion  with  the 
dredging  operations  and  $50  on  work  in  connection  with  the  estab- 
lishment of  harbor  lines. 

The  entire  work  is  now  about  one-eighth  completed. 

BENEFITS   FROM   lMPRO\'EMENT. 

It  is  anticipated  that  this  improvement  will  be  of  great  benefit  to 
the  General  Government  and  to  the  city  of  Washington. 

At  the  Washington  Navy- Yard  there  has  been  established  one  of 
the  finest  gun  shops  in  the  world,  and  large  sums  have  been  expended 
in  enlarging  and  increasing  the  facilities  of  the  establishment.  The 
improvement  of  the  channel  will  render  this  navy -yard  accessible  to  a 
large  number  of  vessels  of  the  Navy. 

The  trade  and  commerce  of  Washinffton  are  increasing,  while  the 
wharf  facilities  along  the  Potomac  front  are  inadequate  for  the 
present  traffic  and  afford  no  room  for  expansion.  The  improvement 
of  the  Anacostia  will  give  the  needed  additional  wharfage  facilities 
and  will  afford  abundant  anchorage  facilities 'which  do  not  now  exist 
m  this  vicinity. 
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The  greater  part  of  the  area  of  the  Anacostia  River  now  consists 
of  wide  and  extensive  flats,  which  in  summer  and  fall  are  covered 
with  a  dense  growth  of  eel  grass  and  wild  rice.  The  large  volume  of 
sewage  flowing  into  this  stream  is  carried  over  the  flats  and  widely 
disseminated  at  high  tide;  and  as  the  tide  falls  much  of  it  remains 
lodged  in  the  aquatic  grasses,  where  it  ferments  in  the  intense  heat 
of  the  summer  and  autumn.  The  result  of  this  unsanitary  condition 
is  the  prevalence  of  malarial  diseases  in  the  portions  of  the  city  and 
District  of  Columbia  which  border  the  river.  The  reclamation  of 
Potomac  flats,  although  not  as  yet  entirely  completed,  has  very 
largely  corrected  the  unsanitary  condition  along  that  front,  and  gives 

Sromise  of  similar  results  on  the  Anacostia.  Although  merely  mci- 
ental  to  Uie  work  of  channel  improvement,  as  affording  the  most 
convenient  and  economical  means  of  disposing  of  the  excavated 
material,  this  reclamation  of  the  flats  of  the  Anacostia  below  the 
Navy- Yard  Bridge  will  also  render  available  for  park  or  other  pur- 
poses about  460  acres  of  desirable  land. 

ACQUISITION  OF  LAND. 

A  small  amount  of  land  located  below  the  Navv-Yard  Bridge  is 
required  for  the  improvement.  Although  several  (jovemment  reser- 
vations front  on  the  river,  the  greater  part  of  the  shore  is  owned  by 
private  parties.  It  is  especially  desirable  that  such  land  as  is 
required  tor  the  improvement  be  acquired,  and  that  all  matters  as  to 
riparian  rights  and  ownership  of  the  reclaimed  lands  be  settled  by 
the  condemnation  and  purchase  of  a  strip  of  land  adjacent  to  the 
shore,  or  otherwise,  before  the  flats  at  these  localities  are  reclaimed. 
The  land  to  be  acquired  is  believed  to  be  of  but  insignificant  value  at 
the  present  time. 

As  delays  in  proceedings  of  this  character  are  of  frequent  occur- 
rence, and  a  delay  would  result  in  seriously  hampering  the  work  of 
improvement,  attention  is  thus  early  invited  to  this  subject  and 
prompt  action  by  Congress  is  suggested. 

It  is  proposed  for  the  present  to  deposit  material  only  in  front  of 
Grovernment  projierty,  where  legal  complications  can  not  arise,  and  all 
of  these  areas  will  very  soon  become  filled. 

APPROPRIATIONS. 

For  the  successful  and  economical  prosecution  of  this  work,  large 
and  continuous  appropriations  should  be  made,  as  was  clearly  stated 
in  presenting  the  original  estimates  for  this  work.  The  estimated 
unit  price  for  dredging,  which  is  considerably  lower  than  the  prices 
which  have  usually  oeen  paid  for  such  work  on  the  Potomac,  is  based 
upon  this  asisumption,  and  if  the  appropriations  should  be  small  and 
made  at  irregular  intervals  the  actual  cost  of  the  work  would  exceed 
the  estimated  cost. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  dredging  and  properly  depositing 
the  excavated  material.  The  widening  and  rectification  of  the  chan- 
nel at  Buzzard  Point,  involving  the  removal  of  a  hard  gravel  bar 
projecting  into  the  channel  and  the  excavation  of  the  turning  basin 
opposite  the  navy-yard  are  especially  desirable  at  present. 
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Money  statement. 

July  1,  1904,  balance  unexpended fOR,  781.  73 

June  30, 1906,  amount  expended  during  fiscal  year,  for  works  of  im- 
provemeut   ffi.  260^03 

July  1,  1906,  balance  unexpended 1,512.70 

Amount  (estimated)  required  for  completion  of  existing  project..  1,067,061.94 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 300,00a  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


APPBOPRIATIONB. 

September  19,  1880  (allotment  from  appropriation  for  Improving  Poto- 
mac River)  920,000 

June  13,  1902 150,000 

Total 170,000 


OONTBACT   IN    FOBCK. 

Contractor:  Sanford  &  Brooks  Company,  of  Baltimore,  Md.,  for  dredging; 
amount,  36,000  cubic  yards,  more  or  less.  In  the  trench,  and  1,100,000  cubic  yards, 
more  or  less.  In  the  channel. 

Date  of  contract :  January  3,  1903. 

Approved :  January  21,  1903. 

Date  for  commencement :   February  20,  1903. 

Date  for  completion:  June  30,  1904;  not  less  than  100,000  cubic  yards  to  be 
dredged  in  each  month,  except  that  work  may  be  suspended  during  the  months 
of  Deceral)er,  January,  February,  and  March.  Time  limit  for  completion  of  the 
contract  was  waived.  Final  payment  for  work  under  the  contract  was  made 
March  22,  1906. 

Rate:  14.75  cents  per  cubic  yard  for  dredging  In  the  trench  and  10.95  cents 
per  cubic  yard  for  dredging  In  the  channel. 


OOIIMEBCIAI.  STATISTICS. 

[Famished  by  Mr.  J.  W.  Averlll,  Waahlngton,  D.  C] 

Receipts  and  shipments  by  water,  1904. 


Articles. 


Asphalt 

Briik -. 

Brick  clay 

Coal 

Lumber 

Naphtha,  oil,  and  gasoline 

Piiving  blocks 

Piles 

Kailroad  ties 


Qtun- 

aty. 


Tbn». 
2,400 
1,500 

30,000 

14,776 
1,733 

17,494 
3,857 
6,662 
1,000 


Articles. 


Sand  and  gravel 

Stone  

Wood 

Miscollaneoufl  freight  shipped  by  the 
United  States  navy-vard  to  and 
from  Indian  Bead,  Md , 

Total 


Qiuui. 
Hty. 


TVmu. 
141.682 
22,S35 
4,200 


26,  IBS 


280,006 
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Number  of  ves»eU  of  various  cltutses  arriving  and  departing,  190i. 

Nayy  vessels  drawing  from  10  to  18  feet,  100  to  1,500  tons 25 

inigs  drawing  from  (5  to  10  feet,  15  to  100  tons 1, 800 

Sailing  vessels  drawing  from  4  to  10  feet,  30  to  300  tons - 150 

Barges  and  scows  drawing  from  3  to  12  feet,  100  to  700  tons 1, 500 

Total 3, 475 


K  4. 
IMPROVEMENT  OF  BRETON  BAY  AND  PATUXENT  RIVER,  MARYLAND. 

(a)   BRETON  BAY. 
WOHK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1905. 

No  field  work  was  done  during  the  year.  A  small  amount  of 
miscellaneous  office  work  was  done. 

The  work  is  now  about  one-sixth  completed. 

The  funds  on  hand  will  be  applied  to  dredging  m  the  channel  and 
turning  basin.  No  appropriation  is  asked  for  this  stream  for  the 
next  fiscal  year. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1905-    $6, 000. 00 
July  1,  1905,  balance  unexpended 1 0,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 24,480.00 


APPBOPBIATIONS. 

Previous  projects. 


June  18,  1878 $5,000 

Jklarch  3,  1879 4,000 

June  14,  1880 3.000 

March  3,  1881 3,000 

August  2,  1882 5,000 

July  5,  1884 3,000 


August  5,  1886 $6,500 

August  11,  1888 3,000 

September  19,  1890 5,000 


Total 37, 500 


Existing  project. 

June  13,  1902  (allotted) $6,000 

March  3,  1905 6, 000 


Total 12, 000 


OOUMEBCUX  STATISTICS. 

Repeated  efforts  were  made  to  secure  commercial  statistics  for  Breton  Bay 
for  the  calendar  year  1904,  but  without  success.  It  Is  estimated  that  the  ton- 
nage for  the  calendar  year  of  1899  was  101,605  tons,  consisting  prlncipnlly  of 
wood,  lumber,  coal,  farm  produce,  grain,  tobacco,  and  general  merchandise. 
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(b)  patuxent  river, 
work  of  the  fiscal  year  ended  june  30,  1905. 

At  the  close  of  the  last  fiscal  year  dredging  at  Bristol  bar  was  in 
progress  under  an  agreement,  dated  June  3,  1904,  with  the  Maryland 
Dredging  and  Contracting  Company,  of  Baltimore,  Md.,  for  dredg- 
ing at  a  rate  of  25  cents  per  cubic  yard.  This  dredging  was  contin- 
ued until  July  19,  1901,  when  the  limit  of  work  which  could  be  done 
with  the  funds  in  hand  was  reached.  The  total  amount  of  material 
excavated  from  the  channel  and  turning  basin  during^the  year  was 
5,758  cubic  yards,  which  was  deposited  at  Marlboro  Branch,  Swan 
Point,  and  Lion  Creek,  respectively  1,  2|,  and  5  miles  below  Bristol 
bar. 

The  total  amount  of  dredging  done  under  the  agreement  with  the 
Maryland  Dredging  and  Contracting  Company  was  11,882.5  cubic 
yards.  The  excavation  of  this  material  resulted  in  affording  a  chan- 
nel 100  feet  wide  and  10  feet  deep,  and  a  turning  basin  about  240  feet 
wide,  350  feet  long,  and  10  feet  deep,  which  is  of  much  benefit  to 
navigation. 

The  total  amount  of  money  expended  during  the  year  was  $3,371.65, 
all  of  which  was  applied  to  dredging  and  expenses  incidental  thereto. 

The  entire  project  is  now  about  three-tenths  completed. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
project  for  this  work  and  submitted  a  report  adverse  to  its  continu- 
ance. In  view  pf  this  report  no  estimate  for  continuing  the  work  is 
submitted. 

Money  statement. 

July  1,  1904,  balance  unexpended $3,371.05 

June  30,  1905,  amount  exi)ended  during  fiscal  year,  for  works  of 
Improvement 3, 371. 65 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 


APPBOPBIATIONS. 

August  11,  1888 : $5,000 

September  19,  1890 6.000 

June  l.S,  1002  (allotted) 3,000 

Total— 14,000 


COMMEBCIAL  STATISTICS. 

[Famished  by  Maryland,  Delaware  and  VlrKioIa  Railway  Company.] 

Receipts  and  shipments  hy  water,  1904. 


Articles. 


Qn&n- 
tity. 


Coal 

Farm  produce 

Grain 

Ice 

Lnmber 

a«neral  merchandise 


Tons. 
2,260 

10,683 
8,54(1 
1,200 

10,870 

25,625 


Articles. 


Oysters 

Railroad  ties. 

Tobacco 

Wood 


Quan- 
tity. 


Totu. 

3i.ees 

8,583 
11,000 

6,(m 


Total '      115,  M6 
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Arrival  and  departure  of  vessels,  1904. 

Steam,  drawing  less  than  10  feet 342 

Sail,  drawing  less  than  10  feet 3,500 


IMPROVEMENT  OF  YORK.  MAITAPONI,  AND  PAMUXKET  RIVERS  AND 
OCCOQUAN,  NANDUA,  AQUIA,  AND  CARTERS  CREEKS,  VIRGINIA. 

(a)    YORK   RIVER. 
WORK  OF  THE   FISCAL   YEAR   ENDED   JUNE   30,    1905. 

Upon  the  completion  of  work  on  Rappahannock  River,  the  United 
States  plant  was  transferred  to  West  Point  for  work  upon  the  dike 
at  York  River.  The  plant  reached  West  Point  May  14,  1905,  and 
considerable  repair  work  was  required  before  it  was  in  condition  to 
commence  operations  upon  the  dike. 

The  snag  boat  was  hauled  out  on  the  marine  railway  at  West  Point 
May  23,  and  the  necessary  repairs  and  painting  were  completed  June 
19,  subsequent  to  which  a  new  boom  was  made. 

The  repairing  of  the  dike  was  begun  June  23  and  was  in  progress 
at  the  close  of  the  fiscal  year.  The  work  done  resulted  in  repairing 
32  breaks  in  the  dike,  and  10,500  feet  B.  M.  of  lumber  were  used  in 
the  work.    This  worii  was  done  by  hired  labor. 

A  survey  of  West  Point  bar  was  made  in  May,  1905. 

The  total  expenditure  during  the  fiscal  year  was  $1,579.98,  which 
was  applied  to  the  repair  of  the  plant  and  work  in  connection  with 
the  repair  of  the  dike.  About  $25  additional  was  applied  to  the 
survey. 

The  entire  work  is  now  about  three-fifths  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  dredging  at  Wast  Point  and  Potopo- 
tank  bars  and  to  the  repair  of  the  dike  at  the  former  locality. 

Money  statement. 

July  1,  1904.  balance  unexpended .: $5, 888. 09 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1,579.98 

July  1,  1905,  balance  unexpended "4,308. 11 

July  1,  1905,  outstanding  liabilities 750.00 

July  1,  1905,  balance  availj^ble 3,558.11 

Amount  (estimated)  required  for  completion  of  existing  project 63, 888. 09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $4, 000.  00 

For  maintenance  of  Improvement 3,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


7,000.00 


o  Under  act  approved  March  3,  1905,  $28,000  was  appropriated  in  a  lump  sum 
for  the  improvement  of  this  river  in  connection  with  certain  other  streams. 
Subsequent  to  the  close  of  the  fiscal  year  ^,111.91  from  this  appropriation  was 
allotted  for  York  River,  Virginia,  and  this  sum.  together  with  the  $3,!>58.11  above 
mentioned.  Is  available  for  the  improvement  during  the  ensuing  year. 
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APPBOPBIATION8. 


June  14,  1880 $10,000.00 

March  3,  1881 25,000.00 

August  2,  1882 25.000.00 

July  5,  1884 20,000.00 

August  5,  1886 18,750.00 

August  11.  1888 30,000.00 

September  19,  1890 30,000.00 

July  13,  1892 35,000.00 

August  18,  1884 20,000.00 

June  3,  1896 16,000.00 

March  3,  1899 10,000.00 

June  13,  1902  (allotted).-  2,176.98 


June  13,  1902   (emergency 
allotment)   95,000.00 


Amomit  transferred  to 
consolidated  appropria- 
tion under  act  June  13, 
1902  


246,926.98 


167.03 


246  759  95 
March  3.  1906  (allotted)—      s!  111.  91 


Total 249,871.86 


These  appropriations  have  been  applied  to  worlt  under  the  original  project  of 
1880,  the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 


COMMERCIAL  STATISTICS. 


Year. 

Qnan- 
llty. 

Yew. 

"^ 

1888 

Tons. 
286,480 
828,868 
418,  UO 
804,888 

1888 

Ton*. 
3»,6W 

1888 

lOBS                                            

861, 9n 

1890 

U0( 

8781,808 

1801 

Repeated  efforts  were  made  to  obtain  commercial  Btatistlcs  for  years  sulise- 
quent  to  1894,  but  they  could  not  be  obtained. 

It  is  stated  that  the  principal  line  of  steamers  navigating  this  river  carried 
59,273  tons  of  freight  during  the  year  1900,  55,951  tons  during  the  year  1901, 
01,034  tons  in  1902,  and  62,151  tons  in  1903.  The  principal  articles  of  commerce 
consist  of  farm  produce,  general  merchandise,  oysters,  tobacco,  fertilizer,  canned 
goods,  iron,  lumber,  etc. 


(b)  mattaponi  river, 
work  of  the  riscal  year  ended  june  30,  1905. 

An  examination  of  the  channels  at  Line  Tree,  Latane,  Robinson, 
and  Walker  bars  was  made,  which  was  the  only  field  work  under- 
taken during  the  year. 

The  entire  work  is  now  about  two-seventhS  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  dredging  and  maintenance  of  the 
channels,  to  the  repair  of  the  dikes,  and  to  snagging. 

An  appropriation  of  less  than  $3,000  can  not  be  economically  ex- 
pended at  this  locality  except  in  snagging. 
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Money  statement. 

July  1.  1904,  balance  unexpended J. |620. 00 

Jvine  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 

prorement   58. 58 

July  1,  1905,  balance  unexpended o  561. 42 


Amount  (estimated)  required  for  completion  of  existing  project....    36,800.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $2,000.00 

For  maintenance  of  improvement 2,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


4,000.00 


AFPBOPBIATIONS. 


June  4,  1880 12,500 

March  3,  1881 3,300 

July  5,  1884 2, 500 

August  5.  1886 5, 000 

August  11,  1888 3,000 

September  19,  1890 3,000 

July  13,  1892 4,000 


August  la  1894 |4,000 

June  3,  1896 2,500 

June  .SO,  1903  (allotted) 800 

March  3,  1905  (allotted) 5,500 

Total 36, 100 


COMMEBCIAL  STATISTICS. 

Receipts  and  »hipmentg  by  water,  1904. 


Articles. 

Quan- 
lity. 

Tons. 
SUO 

800 

fl^^nflrtil  '»**»'yihaiifli(w» 

42,  no 

So 

Total 

48,400 

(c)    PAMUNKEY  RIVER. 
WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1905. 

An  examination  of  the  channels  at  Buckland,  Hogan,  and  Spring 
Bars  was  made,  which  was  the  only  field  work  undertaken  during  the 
year. 

The  entire  work  is  now  about  one-half  completed. 

It  is  proposed  to  apply  the  additional  appropriation. recommended 
to  the  aredging  and  maintenance  of  the  channels,  to  the  repair  of  the 
dikes,  and  to  snagging. 

o  Under  act  approved  March  3,  1905,  |28,000  was  appropriated  in  a  lump  sum 
for  the  Improvement  of  this  river  In  connection  with  certain  other  streams. 
Subseiiuent  to  the  close  of  the  fl.scal  year  !f5..'>00  from  this  appropriatuiu  was 
allotted  for  Mattapoul  lilver,  Virginia,  and  this  sum,  together  with  the  $561.42 
above  mentioned,  is  available  for  the  improvement  during  the  ensuing  year. 
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An  appropriation  of  less  than  $3,000  can  not  be  economically  ex- 
pended at  this  locality  except  in  snagging. 

Money  statement. 

July  1,  1904,  balance  unexpended $21.41 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    21. 41 


July  1, 1905,  balance  unexpended (•) 

Amount  (estimated)  required  for  completion  of  existing  project 3, 600. 00 


Amount  tbat  can  lie  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement ' $2,000.00 

For  maintenance  of  Improvement 2,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 


4,000.00 


APPBOPUATIOKS. 


June  14,  1880— $2,500 

March  3,  1881 2.500 

August  2.  1882 2.500 

August  5,  1886 ^—  5,000 

August  11,  1888 3,000 

September  19,  1800 3,000 

July  13,  1892 3,000 


August  18,  1894 $2,000 

June  3,  1896 2,000 

April  2a  1903  (allotted) 1,000 

March  3.  1905  (allotted) 3,400 

Total 29,900 


COMMEBCIAI,  STATISTICS. 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1904,  but  they 
could  not  be  obtained. 

It  is  estimated  that  the  commerce  of  the  river  in  1899.  amounted  to  approxi- 
mately 44,600  tons,  consisting  of  wood,  lumber,  grain,  ties,  coal,  and  general 
merchandise,  carried  in  sailing  vessels. 


(d)    OCCOQtTAN   CREEK. 
WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE   30,   1905. 

An  examination  of  the  channels  was  made  and  maps  of  the  same 
were  prepared. 

The  work  is  now  nearly  three-fourths  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  restoration  and  maintenance  of 
Ine  channels  by  dredging  and  to  the  construction  and  maintenance  of 
the  dikes. 

a  Under  act  approved  March  3,  1905,  $28,000  was  appropriated  in  a  Itunp  sum 
for  the  improvement  of  this  river  in  connection  with  certain  other  streajnB. 
Subsequent  to  the  close  of  the  fiscal  year  $3,400  from  this  appropriation  was 
allotted  for  Pnmunkey  River,  Virginia,  and  this  sum  is  available  for  the  Im- 
provement during  the  ensuing  year. 
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Money  statement. 


July  1,  1004,  balance  unexpended.. 
July  1,  1905,  balance  unexpended- 


$28.56 
o28.5fi 


Amount  (estimated)  required  for  completion  of  exi|tlng  project 11,528.56 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $2,500.00 

For  maintenance  of  improvement 2,500.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


5,000.00 


APPROPRIATIONS. 

Previous  projects. 

March  .3,  1873 $5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 .. 5,000.00 

June  18,  1878 10,000.00 

Total — -  25,000.00 

Existing  project. 

September  19,  1890 $10,000.00 

July  13,  1892.- 5,000.00 

August  18,  1894 • 5,000.00 

June  3,  1896 2,500.00 

March  3,  1800 2,500.00 

June  13,  1902  (allotted) 2,600.00 

March  3,  1905  (allotted) 5,071.44 

33, 571. 44 
Amount  transferred  to  consolidated  appropriation  under  act  of  June 
13,  1902 •       272.03 

Total  33, 299. 41 


COMMERCIAL  STATISTICS. 

[B'umlslied  by  Messrs.  L.  Ledman,  Tyson  Janney,  W.  S.  Lynn,  J.  A.  Selecman,  G.  W. 
Hunter,  and  C.  L.  Ruffln,  of  Occoquan,  Va.}* 

Receipts  and  shipments  by  water,  1904. 


ArUctoB. 

^t^- 

Articles. 

Quan- 
tity. 

Coal 

Ton». 

SOO 

100 

1,000 

SO 

■      10 

Bailroadttos 

Tont. 
5,000 
6,000 
iO 

Wood 

Oraln 

Flour 

fce^::::::::::::::::::::::::;:::::::::: 

Stone    .    .  . 

7,000 
6,000 

Tjumber 

800 
WO 

Total 

»,880 

«  Under  act  approved  March  3,  1905,  $28,000  was  appropriated  in  a  lump  sum 
for  the  improvement  of  this  river  in  connection  with  certain  other  streams. 
Subsequent  to  the  close  of  the  fiscal  year  $5,971.44  from  this  appropriation  was 
allotted  for  Occoquan  Creeli,  Virginia,  and  this  sum,  together  with  the  $28.56 
above  mentioned,  is  available  for  the  improvement  during  the  ensuing  year. 
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Arrival  and  departure  of  vesgels,  1904. 

Steam,  drawing  less  than  10  feet 500 

Sail,  drawing  less  than  10  feet 400 

Bargee,  flatboats,  etc 300 

Total -• 1.200 

It  is  reported  that  the  work  done  has  lessened  the  cost  of  shipping,  since 
vessels  can  now  load  more  heavily  at  the  wharves,  whereas  formerly  part  of 
the  cargo  had  to  be  taken  to  them  In  lighter  draft  boats. 


(e)    NANDtJA   CREEK. 
WORK   OF  THE   FISCAL   YEAR  ENDED   JUNE   30,   1905. 

No  field  work  was  done  during  the  year. 

The  sum  authorized  in  the  approved  project  has  been  expended, 
and  the  work  projected  has  been  75  per  cent  completed. 

The  shifting  charaoter  of  the  bar,  which  was  fully  understood  from 
the  inception  of  this  project,  indicates  the  uselessness  of  further 
expenditure  upon  this  locality  unless  permanent  regulating  works 
are  constructed,  the  cost  of  which  would  be  out  of  aU  proportion  to 
the  interests  involved. 

The  transfer  of  the  available  balance,  allotted  from  the  appropri- 
ation of  June  13,  1902,  from  Nandua  Creek  to  Carters  Creek,  Vir- 
ginia, was  requested  December  7  and  authorized  December  13,  1904, 
and  no  further  appropriation  for  Nandua  Creek  is  asked. 

Nandua  Creek  is  regarded  as  unworthy  of  further  improvement 
by  the  General  Government. 

Money  statement. 

July  1,  1904,  balance  unexpended ^.25 

Amount  allotted  from  appropriation  ton  river  and  harbor  Improve- 
ments, act  of  June  13,  1902 25.00 

-25.25 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement   12.87 

July  1, 1905,  balance  unexjiended  (transferred  to  Carters  Creek) 12. 3S 


APPBOPRIATIONS. 

June  3,  1896 |3,000.00 

March  3,  1899 ' 3,000.00 

June  13,  1002  (allotted) 150.00 

6,  I.tO.  00 
Amount  transferred  to  consolidated  appropriation  under  act 

June  13,  1902 $28.68 

Amount  transferred  to  Carters  Creek,  Virginia 12.38 

41.06 

Total 6. 108.  &4 
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COMMEBCIAL  STATISTICS. 
[FurnlBbed  by  tbe  Baltimore,  Chesapeake  and  Atlantic  Railway  Company.] 
Receipts  and  shipments  by  water,  1904. 


Articlee. 


Quan- 
tity. 


Ton*. 

Fish  and  oysters. 81 

Produce 4,445 

Merchandise I  643 


Total 5,119 


(f)  aquia  creek, 
work  of  the  fiscal  year  ended  june  30,  1905. 

An  examination  of  Aquia  Creek  was  made  November  5-7,  1904, 
from  which  it  was  ascertained  that,  except  for  an  insignificant  amount 
of  shoaling  at  some  points  along  the  channel  edge,  the  channel  is  still 
of  the  full  dimensions  called  for  by  the  existing  project,  which  is 
consequently  completed.  The  amount  of  money  expended  upon  this 
work  during  the  year  was  $28.20. 

The  transfer  of  the  available  balance,  allotted  from  the  appropria- 
tion of  June  13,  1902,  from  Aquia  Creek  to  Carters  Creek,  Virginia, 
was  requested  December  7  and  authorized  December  13,  1904,  and  no 
further  appropriation  for  Aquia  Creek  is  asked. 

Money  statement. 

July  1,  1904,  balance  unexpended . —        1100.00 

June  30,  1904,  amount  expended  during  fiscal  year 28.20 

July  1, 1905,  balance  unexpended  (transferred  to  Carters  Creek) 71. 80 


AFPBOPBIATION8. 

Previous  projects. 

June  10,  1872 $1,000.00 

March  3,  1873 2,000.00 

March  3,  1875 2,000.00 

June  18,  1878 5,000.00 

$10, 000. 00 

Existing  project. 

September  19,  1890 $10,000.00 

July  13,  1892 5,  000.  00 

August  18,  1894 .3,000.00 

June  3,  1896 3,000.00 

.Tune  13, 1902  (allotted) 100.00 

21, 100. 00 
Amount  transferred  to  consolidated  appropriation 

under  act  of  June  13,  1902 $483.36 

Amount  transferred  to  Carters  Creek,  Virginia..      71.  80 

535.16 

Total   20,564.84 

Aggregate - - — .-- —    30,564.84 
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COMMEBCIAL  8TATIBTIC8. 


Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for  tnis  wock, 
but  without  success. 


(g)  carters  creek, 
'.vork  of  the  fiscal  year  ended  june  30,  1905. 

Dredging,  under  contract  with  John  L.  Grim,  of  Philadelphia,  Pa., 
at  19J  cents  per  cubic  yard,  was  begun  on  the  outer  bar  October  19, 
1904,  and  the  work  provided  for  under  this  contract  was  completed 
March  30, 1905.  The  work  was  much  delayed  owing  to  repairs  to  the 
plant,  lack  of  coal,  and  the  unusual  severity  of  the  winter.  From 
becember  9  to  23  no  work  was  done,  as  the  tug  was  undergoing 
repairs,  and  nothing  was  done  during  February  owmg  largely  to  lack 
of  coal.  The  total  amount  of  material  excavated  under  this  contract 
was  25,984.9  cubic  yards,  which  resulted  in  securing  a  channel  140 
feet  wide  and  15  feet  deep  through  the  bar  at  the  mouth  of  the  creek, 
while  for  a  length  of  600  feet  this  channel  is  170  feet  wide. 

A  public  hearing  relative  to  proposed  harbor  lines  for  Carters 
Creek  was  held  at  Weems,  Va.,  September  14,  and  a  report  upon  the 
same  was  submitted  September  23,  1904.  These  harbor  lines,  with 
slight  modifications,  were  approved  February  13,  1905.  Monuments 
marking  the  harbor  lines  were  set  in  April,  1905. 

The  total  expenditure  for  the  fiscal  year  was  $7,191.97. 

The  entire  work  is  now  about  one-fifth  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  dredging  and  maintenance  of  the 
channels  and  in  the  construction  of  the  jetty  for  the  preservation  of 
the  outer  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended $7,380.09 

Amount  allotted  from  appropriutlou  for  river  and  liarbor  improve- 
ments, act  of  June  13,  1902 2,984.18 


10,304.87 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 

Improvement 7.191.97 


July  1,  1905,  balance  unexpended , 03,172.90 


Amount  (estimated)  required  for  completion  of  existing  project 16,111.52 


Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 - 8,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


o  Under  act  approved  March  .%  1905,  $28,000  was  appropriated  in  a  lump  sum 
for  the  Improvement  of  this  creek  In  connection  .with  certain  other  streams. 
Subsequent  to  the  close  of  the  fiscal  year  $9,116.65  from  this  appropriation  was 
allotted  for  Carters  Creek,  Virginia,  and  this  sum,  together  with  the  $3,172.90 
above  mentioned.  Is  available  for  the  Improvement  during  the  ensuing  year. 
Nine  hundred  dollars  was  also  allotted  from  this  appropriation  for  surveys  of 
the  several  streams,  of  which  sum  $148.20  was  expended  during  the  fiscal  year, 
and  $303.42  was  outstanding,  leaving  $388.38  available  foe  surveya. 
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APFBOFSIATIONS. 

June  13,  1902  (allotted) $10,471.83 

March  3,  1906  (allotted) 9,  lift  65 

Total 19,588.48 


CORTBACr  IN  FOBCE. 

Contractor:  John  L.  Grim,  Philadelphia,  Pa.,  for  dredging. 

Amonnt :  22,000  cubic  yards,  more  or  less. 

Date  of  contract :  February  4,  1904. 

Approved:  February  15,  1904. 

Date  for  commencement :  April  1,  1004. 

Date  for  completion  (including  dredging  In  Rappahannock  River  and  Milford 
Haven,  Virginia)  :  AprilSO,  1905;  extended  to  June  15,  1906.  Final  payment 
made  June  16,  1905. 

Bate:  191  cents  per  cubic  yard. 


COMMERCIAL  BTATISTICB. 

Receipts  and  shipments  ty  water,  1904. 


Artielea. 


Beported 
by  Mr.  W. 

HcD.  Lee, 

IrTington, 

V». 


Beported 

by  Mr.  H. 

K.  Owen, 

Weema, 

V». 


Beported 
byW.A. 
Duneron 
Ss  Bro., 
Weems, 
V». 


Goal 

numprodnoe 

Grain 

Ice 

Iron 

Lnmber 

Oeneral  merclumdJse . 

Oysters 

BirilnMUlties 

Tobacco 

Wood 

Floor 

Canned  goods 

Onano 

Oils 

Brick 

Fish  for  gnano 


Total. 


Tana. 

5,000 

flO,000 

2,000 

8,600 

600 

80,000 

800,000 

8,600 

8,000 

1,000 

4,000 

7,000 


86,000 


8,600 
18,060 


867,160 


TbtM. 
8,100 

60,800 

4,800 

4,600 

860 

80,000 

805,000 
7,400 
1,400 
860 
8,800 
7,800 
4,600 

68,400 


8,600 
12,060 


402,760 


Tom. 

4,000 

45,000 

8,600 

8,600 

176 

5,000 

210,000 

78,000 

8.000 

8S6 

8,100 

4,800 

5,600 

80,000 

2,000 

1,800 

6,886 


807,485 


Arrival  and  departure  of  vessels,  ISO-i. 


CImb. 

Reported  by  Mr. 
W.  McD.  Lee. 

Beported  by  Mr. 
H.  E.  Owen. 

Beported  by  W.  A. 
Dameron  Sc  Bro. 

Nnmber. 

Ton- 
nage. 

Knmber. 

Ton- 
nage. 

Nnmber. 

Ton- 
nage. 

Steam: 

1,800 
7,800 

180,000 
78,000 

810 
8,768 

97,200 
18,780 

860 
8,800 

80 

7,800 

185 

688,000 

Drswlnflr  lecB  than  10  feet 

210,000 

Sail: 

8,400 

18,000 

180,000 

7,800 

880,000 

146,000 

100,000 

Total 

85,200 

886,000 

18,868 

606,880 

10,845 

«ae,4D0 

XNO  1906  H- 


-74 
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K  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

WORK  OF  THE  FISCAL  TEAR  ENDED   JUNE   30,   1905. 

Under  date  of  October  13,  1904,  proposals  were  invited  by  public 
advertisement  for  dredging  in  Nomini  Creek  under  the  same  contract, 
but  at  a  separate  price,  with  dredging  in  Potomac  River  below  Wash- 
ington-, D.  C.  The  proposals  were  opened  November  2,  1904,  and  the 
contract  was  awarded  to  the  lowest  bidder,  the  Maryland  Dredging 
and  Contracting  Company,  of  Baltimore,  Md.,  at  15  cents  per  cubic 
yard. 

Dredging  under  this  contract  was  begun  March  16, 1905,  and  prose- 
cuted continuously,  except  for  delays  due  to  accidents  to  the  plant, 
incident  to  work  of  this  character,  until  May  8,  1905,  when  the  work 
provided  for  under  the  contract  was  completed,  and  the  channel  from 
White  Point  out  was  restored  to  its  full  projected  dimensions.  The 
total  amount  of  material  excavated  under  this  contract  was  15,138.2 
cubic  yards,  and  the  cost  of  this  and  the  incidental  work  connected 
with  it  was  $2,733.75.  No  other  field  work  was  done  during  the 
fiscal  year. 

The  entire  work  is  now  about  one-half  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  construction  of  the  jetties  and 
the  maintenance  of  the  channel  by  dredging. 

An  appropriation  of  less  than  $6,000  can  not  be  economically  ex- 
pended at  this  locality. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,733.75 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  8, 1005.      4, 000. 00 


6,733.73 


June  30,  1905,  amount  expended  during  flscai  year,  for  maintenance 
of   improvement 2, 497. 62 


Juiy  1,  1905,  balance  unexpended 4,236.1." 

July  1,  1905,  outstanding  liabilities 9.05 


July  1,  1905,  balance  available 4, 227.  OS 


July  1,  1905,  amount  covered  by  uncompleted  contracts 227.  OS 


Amount  (estimated)  required  for  completion  of  existing  project 31,000.00 

Amount  tbat  can  be  profitably  expended  in  flscai  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $8,000.00 

For  maintenance  of  improvement 2,000.00 

10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  barbor  act  of  18W. 
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APPB0PBIATI0R8. 


May  3,  1873 $10,000 

June  23,  1874 6,000 

March  3,  1875 5,000 

March  5,  1879 2,500 

June  14,  1880 5,000 

March  3,  1881 2,000 

August  2,  1882 2,000 

August  11,  1888 6, 000 


September  19,  1890 |5,000 

July  13,  1892 10,000 

August  18,  1804 5,000 

June  3,  1806 2,500 

March  8,  1899 10,000 

March  3,  1905 4,000 


Total ^ 74, 000 


CONTBACT  IN   FOBCE. 

Contractor :  Maryland  Dredging  and  Contracting  Company,  of  Baltimore,  Md., 
tor  dredging. 

Amount :  14,000  cubic  yards. 

Date  of  contract :  November  18,  1904. 

Approved:  December  13,  1904. 

Date  for  commencement :  January  21,  1905. 

Date  for  completion  (including  dredging  in  lower  Potomac  River) :  October 
21,  1905. 

Rate :  15  cents  per  cubic  yard. 


COMMEBCIAI,   STATISTICS. 

Receipts  and  shipmentg  iy  water,  190k. 
[Furnished  by  Mr.  J.  L.  Healy,  Templeman  Crossroads,  Va.] 


Articles. 


Coal 

Farm  produce 

Grain 

Iron 

Lnmber 

General  merchandise 


Qnan- 
Uty. 


Tom. 

10 

1,60U 

1,000 

10 

1,015 

fiOO 


Articles. 


Oysters 

Railroad  ties 

Wood 

Flonr 

Total.... 


aty. 


Tont. 
1,500 
500 

8,000 
IB 


9,110 


Arrival  and  departure  of  vessels,  1904. 


Nnmber. 


Steam,  drawing  leas  than  10  feet. 
Sail,  drawing  less  than  10  feet . . 
Barges,  flatboats,  etc 

Total 


Ton- 
nage. 


4  XOO 

aO  2,000 

4  800 


2,600 


It  is  reported  that  the  improvement  made  thus  far  has  been  of  great  benefit 
to  navigation. 


K?. 


IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 
WORK  OF  THE  FISCAL  YBAR  ENDED  JUNE  30,  1905. 

Dredging  at  Spottswood  bar,  under  contract  with  John  L.  Grim, 
of  Philadelphia,  r&.,  which  was  in  progress  at  the  close  of  the  last 
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fiscal  year,  was  continued  to  October  1,  1904,  when  the  contractor 
withdrew  his  grapple  dredge  from  this  work  and  transferred  the 
same  to  Carters  Creek, 

Proposals  for  additional  dredsing  at  Fredericksburg  and  Spotts- 
wood  bars,  under  an  allotment  from  the  appropriation  of  April  28, 
1904,  were  opened  July  11,  1904,  and  the  contract  was  awarded  to 
the  lowest  bidder,  John  L.  Grim,  of  Philadelphia,  Pa.,  at  33  cents 
per  cubic  yard,  and  on  November  8,  1904,  two  supplemental  contracts 
were  made  with  Mr.  Grim,  whereby  the  use  of  the  hydraulic  method 
of  dredging  was  permitted  under  his  two  contracts  then  in  effect. 

The  hydraulic  dredge  arrived  at  Spottswood  bar  October  11,  1904, 
but  owing  to  a  lack  of  pontoons  no  work  was  undertaken  until  Decem- 
ber, when  the  dredge  was  operated  but  three  days.  The  failure  to 
prosecute  the  work  was  due  to  leakage  in  the  pump,  miscellaneous 
repairs  to  the  plant,  shortage  of  coal!  and  ice  m  the  river.  After 
working  nine  days  in  January,  1905,  dredging  was  suspended  Janu- 
ary 14  because  oi  ice  in  the  river,  and  was  not  resumed  until  March 
18.    On  April  13,  1905,  the  contract  of  February  4,  1904,  was  com- 

Jleted,  and  work  was  begun  under  contract  of  July  22,  1904.  On 
une  7,  1904,  a  channel  100  feet  wide  and  10  feet  deep  had  been  com- 
pleted through  Spottswood  bar,  except  the  upper  3,000  feet,  which 
was  10  feet  deep  and  75  feet  wide,  and  the  dredge  was  taken  to  Fred- 
ericksburg bar,  where  dredging  was  commenced  June  22  and  was  in 
progress  at  the  end  of  the  fiscal  year. 

statement  of  dredging  done  during  t?ie  fiscal  year. 


Contractof  Oontractof 
Feb.*, 


1901. 


DiTSe 

im. 


Spottswood  bar 

Fredericksbnrg  bar . 


Total 

Price  per  coble  yard  . 


Cubic  ydt. 

ae,sio 


OiMeyd*. 
4,800 

as 


82,  an 


i.8» 


10.  m 


10. 8S 


Repairing  dikes  was  begun,  by  hired  labor  and  use  of  the  United 
States  plant,  on  July  1, 1904,  and  continued  until  May  9, 1905,  when 
all  the  repairs  which  were  practicable  with  the  funds  available  were 
completed,  and  on  May  12  the  plant  was  transferred  to  York  River. 
In  all  about  210  linear  feet  of  new  dike  were  constructed  and  4,800 
linear  feet  of  old  dike  were  repaired  during  the  fiscal  year. 

The  total  expenditure  for  the  fiscal  year  was  $24,964.27,  of  which 
$15,204.48  was  applied  to  dredging  under  contract  of  February  4, 
1904,  $1,609.42  to  dredging  under  contract  of  July  22,  1904,  and 
$8,150.37  to  dike  construction  and  repair. 

The  entire  project  is  now  about  50  per  cent  completed. 

During  the  year  there  were  three  freshets,  rising  to  a  height  of 
about  8  feet  above  low  tide  at  Fredericksburg  and  to  about  6  feet  at 
Spottswood. 

MAINTENANCE  OF  IMPROVEMENT. 

Fredericksburg  bar  is  near  the  head  of  tidewater,  and  new  deposits 
of  sand  are  formed  by  each  recurring  freshet  to  such  an  extent  that 
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redredging  is  necessary  about  eveiy  year  to  maintain  the  channel  in  a 
navigable  condition.  The  cost  oi  removing  these  deposits  is  about 
$7,500  per  annum. 

Some  of  the  old  timber  dikes  have  suffered  greatly  from  decay, 
combined  with  the  effect  of  ice  and  freshets,  and  although  several  of 
those  which  were  in  the  worst  condition  have  recently  been  repaired, 
there  remains  considerable  repair  work  to  restore  all  the  dikes  to 
satisfactory  condition. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  dredging  and  maintenance  of  the 
channels,  and  the  repair  and  construction  of 


required  by  law. 


dikes,  and  to  the  survey 


Money  statement. 


July  1,  1904,  balance  unexpended $36,  735.  41 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1905-    40, 000. 00 


Jane  30, 1906,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1, 500. 00 

For  maintenance  of  Improvement 23,464.  27 


76,  r35. 41 


24,964.27 


July  1,  1905,  balance  unexpended 51, 771. 14 

July  1,  1905,  outstanding  liabilities 550. 00 


July  1,  1905,  balance  available 51, 221. 14 


July  1, 1905,  amount  covered  by  uncompleted  contracts 15, 737. 00 


Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $20,000.00 

For  maintenance  of  Improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


30,000.00 


APPBOPBIATIORS. 


March  3,  1871 $15,000 

June  10,  1872 15,000 

March  3,  1873 15,000 

June  23,  1874 7, 000 

March  3,  1875 6,000 

August  14,  1876 10,000 

August  18,  1878 13,500 

March  3,  1879 10,000 

June  14,  1880 25,000 

March  3,  1881 15,000 

August  2,  1882 17, 000 

July  5,  1884 ,_ 20.000 

August  6,  1886 20, 000 


August  11,  1888    ($15,000,  of 
which   $3,000   was   for   Ur- 

bana) $12,000 

September  19,  1890 15, 000 

July  13,  1892 20,000 

August  18,  1894 10.000 

June  3,  1896 8, 000 

March  3,  1899 15,000 

June  13,  1902 25.000 

April  28,  1904  (allotted) 25,000 

March  3,  1906 40. 000 


Total 357,500 


CONTBACTS  IN   FORCE. 

Contractor :  John  L.  Grim,  of  Philadelphia,  Pa.,  for  dredging. 

Amount :  50,000  cubic  yards. 

Date  of  contract :  February  4,  1904. 
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ApproTed :  February  16,  1904. 

Date  for  commencement :  April  1,  1904. 

Date  for  completion  ( Including  dred^ng  in  Carters  Creek  and  Milford  Haven, 
Va.)  :  April  30,  1905.  (Extended  to  June  15,  1905;  work  at  this  locality  was 
completed  April  13,  1905;  final  payment  was  made  June  16,  1905.) 

Rate :  29}  cents  per  cubic  yard. 

Contractor :  John  L.  Grim,  of  Philadelphia,  Pa.,  for  dredging. 

Amount :  52,000  cubic  yards. 

Date  of  contract :  July  22,  1904. 

Approved :  August  10, 1904. 

Date  for  commencement :  September  14, 1904 

Date  for  completion  :  April  30.     (Extended  to  July  31,  1905.) 

Bate:  33  cents  per  cubic  yard. 


COMMEBCIAL  STATISTICS. 

[Fumiahed  by  tbe  city  council  and  Business  Men'|  Association  of  Fredericksburg,  Ta.] 


Artldee. 

^r- 

Articles. 

tr 

pMBenmn  and  baflnnure 

Ton*. 

8,161 

100 

8,660 

800 

31,882 

2,000 

28,2il 

1,600 

2,810 

4,976 

118,8(5 

82,420 

Oysters . - 

3Y»u. 
2,260 

Railroad  ties 

10B,88O 

offir::*"" :::":."::::"::"" 

Oittle ;. 

840 

U» 

Parm  prodnoo .       .  ....        ....  .... 

wood7.:::;::::::::::::::::"":::::" 

24,908 

BrlckB. 

S,37S 

Grain .... 

Havandstrair 

960 

SSt!:;::::::::::::::::::;:::::::;:":::: 

Fish 

1,300 

MannftMitnrw                    

Fertilizers... 

19,730 

Pickles 

2,600 

Total 

General  merchandiae 

816,2112 

Arrival  and  departure  of  vesseU,  190i, 

Steam: 

Drawing  10  feet  or  more 1,280 

Drawing  less  than  10  feet 760 

Sail:  • 

Drawing  10  feet  or  more 1,639 

Drawing  less  than  10  feet 695 

Barges,  flatboats,  etc 960 

Total  --  5. 384 

It  Is  reported  that  the  work  done  on  this  improvement  has  greatly  reduced 
freight  rates,  both  by  rail  and  water. 


K  8. 


IMPROVEMENT  OP  URBANA  CREEK,  VIRGINIA. 
WORK  OF  THE  FISCAL  YEAR  ENDED  JCTNE  30,  1905. 

An  examination  of  the  channels  was  made,  during  the  progress  of 
which  monuments  were  set  to  mark  the  harbor  lines,  at  a  total  cost 
of  $98.49.    This  was  the  only  field  work  undertaken  during  the  year. 

The  entire  work  is  now  about  one-third  completed. 

As  to  further  work  on  the  project,  see  the  current  summary. 
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Money  statement. 

Amotnt  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  $10, 000. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     98. 49 


July  1,  1905,  balance  unexpended 9, 901. 51 


Amount  (estimated)  required  for  completion  of  existing  project 26, 500. 00 


AFPBOFBIATIORS. 


March  3,  1879 $5, 000 

June  14,  1880 2, 500 

March  3,  1881 4.000 

August  2,  1882 4, 000 

August  11, 1888  (Included  in  an 
appropriation  of  $15,000  for 

Rappahannock  River) 3,  000 

September  19,  1890 3,000 


July  13,  1892 $3, 000 

August  18,  1894 3, 000 

June  3,  1896 3,000 

March  3,  1899 3,000 

March  3,  1905. 10,000 

Total 43, 500 


COMMEBCIAL  STATISTICS. 

Receiptt  and  shipments  by  water,  1904. 


ArtloleB. 

Beported 

bySr.F. 

A.Bri8- 

tow. 

Beported 

by  Mr.J. 

D.Ores- 

dtt. 

Beported 
byfc.W. 
H-ByUmd. 

Coal 

Tom. 

900 

125,500 

80,000 

200 

80O 

170,000 

860,000 

100,000 

26,000 

100,000 

160,000 

TOH$. 

1,000 

145,000 

U.OOO 

150 

876 

801,000 

875,000 

120,000 

81,000 

115,000 

16,500 

12,000 

Tont. 
9.000 

180,000 

Grain               - 

28,000 

Ic© 

U,000 

Iron               ..  .....       .    .      ........... .... — ... .. 

800 

280,000 

O^nwal  merchandise   

400,000 

120,000 

Bailroadtiee              

86,000 

Wood 

120,000 

yiour                                            -.-.t-....— .... . 

16,000 

Qujino ..... 

18,000 

1%rt<V'''<>' 

10,000 

Totel           

1,062,400 

1,086,626 

1,180,800 

Arrival  and  departure  of  vessels,  1904. 


Olaas. 

Beported  by  Mr. 
P.  A.  Bristow. 

Beported  by  Mr. 
J.  D.  areesitt. 

Beported  by  Mr. 
WJH.Byland. 

Number. 

Ton- 
nage. 

Komber. 

Ton- 
nage. 

Nmmber. 

Ton- 
naga 

Steam: 

DrftwiikCF  10  feet  or  more 

400 
1,200 

600 
3,800 

2U0 

260 
.      6-125 

5&-200 

5-120 
50-150 

460 
1,260 

460 
8,900 

260 

260 
5-150 

80-200 

5-150 
50-200 

700 
1,800 

800 
8,800 

aoo 

260 

Drawlnff  lesB  than  lOfeet 

6-160 

8aU: 

80-200 

Dmwini  less  tban  10  feet 

S-160 

60-800 

These  statistics  are  not  regarded 'as  entirely  correct. 

A  dally  steamer  line  running  from  Carters  Creek,  or  Irvlngton,  to  Urbana 
was  eatabll.shed  in  ISOfi.  ,  It  Is  reported  that  there  have  recently  been  established 
two  new  steamboat  Hues  from  Fredericksburg,  Va.,  to  this  creek;  that  the 
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Weems  Steamboat  Company  sends  two  steamers  a  week  Into  the  creek  now,  and 
that  a  line  of  steamers  between  Norfolk  and  Fredericksburg  makes  daily  trips 
In  and  out  of  the  creek.  The  work  done  on  this  improvement  bas  greatly 
reduced  freight  rates  and  permitted  the  use  of  larger  vessels. 


K  9. 

IMPROVEMENT  OP  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA. 
WORK  OF  THE  FISCAL  TEAB  ENDED  JUNE  30,  1905. 

Dredging,  under  contract  with  John  L.  Grinij  of  Philadelphia,  Pa., 
was  begun  April  25,  1905,  and  prosecuted  continuously,  except  for  a 
few  delays  incident  to  this  class  of  work,  until  June  7, 1905,  when  the 
work  specified  was  completed. 

Under  this  contract  a  total  of  15,305.4  cubic  yards  of  material  was 
excavated  from  the  inner  bar,  completing  the  channel  through  the 
same  to  the  full  projected  dimensions.  An  examination  of  the  chan- 
nel through  the  outer  bar  showed  that  the  full  width  and  depth  had 
been  maintained  and  that  no  redredging  of  this  channel  was  required. 

The  approved  project  is  hence  entirely  completed  except  a  small 
amount  of  miscellaneous  office  work. 

The  amount  expended  during  the  fiscal  year  was  $3,788.28,  which 
was  all  applied  to  dredging  and  other  work  incident  thereto. 

The  work  projected  teing  completed,  no  further  appropriation  is 
asked. 

Money  statement. 

July  1,  1904,  balance  unexpended |8, 814.  75 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         3,  788. 28 

July  1,  1905,  balance  unexpended 5,026.47 


APPROPBIATIOMS.  • 

March  3,  1899 $12,500.00 

June  13,  1902 — 5,000.00 


Total  17.500.00 

Amount  of  Judgment  recovered 3,032.97 

Total  20,532.97 


CONTBACT  IN   FOBCE. 

Contractor :  John  L.  Grim,  Philadelphia,  Pa.,  for  dredging. 

Amount :  13,500  cubic  yards,  more  or  less. 

Date  of  contract :  February  4, 1904. 

Approved :  February  15,  1904. 

Date  for  commencement :  April  1,  1904. 

Dcte  for  completion  (Including  dredging  in  Carters  Creek  and  Rappahannock 
River,  Virginia)  :  April  30,  1905.  Time  limit  for  completion  of  contract  ex- 
tended to  June  15, 1905.    Work  at  this  locality  was  coi^pleted  June  7, 1906. 

Rate :  19i  cents  per  cubic  yard. 
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COMUXBCUX  S'rATIB'nC& 
[Furnished  by  Baltimore,  Chesapeake  and  Atlantic  Railway  Company.] 
Receipts  and  sMptnents  by  water,  1904. 


Articles. 

^ 

Articles. 

tsr- 

fSnftl     

Ton*. 
16 
»& 

60 

10 

4 

948 

an 
u 

84 

Mm*  products 

Ton*. 
181 

ITmrtfMr^tr 

40 

Gimln             

Tiivofftock 

86 

S^::;::;;::;::;:::::::::::::::::;:::: 

Ftoh 

188 

Wood               

Crabs 

118 

16,  W6 

iriofir , 

O^^f 

60 

Linmbw 

Total 

Iroii  .....      ....         ................. 

18,  on 

K  lo. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 
WORK   OF   THE   FISCAL   YEAR   ENDED    JUNE  30,   1905. 

During  the  fiscal  year  work  has  been  in  progress  under  a  contract 
with  J.  Clements  Shafer,  approved  March  4,  1903.  The  quantities 
of  work  done  are  as  f  oUqws  : 

Dredging,  147,114.42  cubic  yards,  at  28  cents ^1,192.04 

Rock  excavation,  4,692.82  cubic  yards,  at  |5 23, 464. 10 

Transporting  material : 

31,192.60  cubic  yards,  at  16  cents 4, 990.  82 

118,267.74  cubic  yards,  at  18  cents 21, 288. 19 

Total- 90, 935. 16 

The  above  work  advanced  the  contract  from  35  per  cent  completed 
at  the  beginning  to  73  per  cent  completed  at  the  close  of  the  fiscal 
year. 

From  a  comparison  of  contract  unit  prices  with  those  upon  which 
the  original  estimate  of  cost  was  based,  it  seems  reasonable  to  conclude 
that  the  execution  of  the  entire  project  has  advanced  pro  rata  with 
the  expenditures,  ex  maintenance,  and  that  it  is  now  40  per  cent 
completed. 

It  is  proposed  to  apply  the  available  funds  and -the  sum  recom- 
mended as  a  profitable  expenditure  for  the  ensuing  fiscal  year  to  the 
development  of  the  projected  channel  and  to  the  turning  basin,  as 
required  by  law.  Work  will  be  done  mainly  above  the  city  line  of 
Richmond  and  at  Duteh  Gap,  and  mainly  on  the  following  guiding 
lines: 

To  procure  in  the  upper  part  a  depth  equal  to  that  in  the  lower 
before  entering  upon  a  general  deepening. 

To  keep  rock  excavation  somewhat  in  advance  of  dredging. 

To  make  timely  repairs  of  existing  works  in  order  to  prevent  injury 
to  the  diannel  by  their  inefficiency. 
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Money  statement. 

July  1,  1904,  balance  unexpended $243,879.58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 

1905 _ 200, 000. 00 

443,879.58 
June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 110, 530.  74 

July  1,  1905,  balance  unexpended 333,34&84 

July  1,  1905,  outstanding  liabilities 1,245.00 

July  1,  1905,  balance  available 332, 103. 84 

July  1,  1905,  amount  covered  by  uncompleted  contracts 85. 113w  00 

Amount  (estimated)  required  for  completion  of  existing  project  ..  3, 692, 443. 15 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFFBOFBIATIONS. 


July  11,  1870 $50, 000 

March  3,  1871 50,000 

June  8.  1872 50, 000 

March  3,  1873 75, 000 

June  23,  1874 60,000 

March  3,  1876 50,  000 

August  14,  1870 60, 000 

June  18,  1878 70, 000 

March  3,  1879 75,000 

June  14,  1880 75, 000 

March  3,  1881 60, 000 

Auguat  2,  1882 75, 000 


July  5,  1884 $75,000 

August  5,  1886 112,  500 

August  11,  1888.- 225.000 

September  19,  1890 200,000 

July  13,  1892 200,000 

August  18,  1894 100, 000 

June  3,  1896 120,000 

March  3,  1899 150, 000 

June  13,  1002 300,000 

March  3,  1905 200,000 

Total 2, 422, 500 


OONTBACT  IN  FOBOB. 

Ck>ntractor:  J.  Clements  Shafer,  of  Richmond,  Va.,  for  dredging,  removing 
rock,  constructing,  repairing,  and  degrading  Jetties,  and  constructing  dikes  In 
James  River,  Virginia. 

Date  of  contract :  February  4, 1903. 

Approved :  March  4,  1003. 

Date  for  commencement :  April  5,  1903. 

Date  for  completion :  April  5, 1906.  Time  limit  for  completion  of  contract  has 
been  waived. 

Amount  and  rate:  Clearing  and  enlarging  channel,  164,620  cubic  yards  of 
earth  excavation,  at  28  cents  per  cubic  yard,  cobblestone  28  cents  per  cubic  yard, 
soft  rock  28  cents  per  cubic  yard,  and  hard  rock  $5  per  cubic  yard;  degrading 
Jetties,  earth  28  cents  per  cubic  yard,  hard  rock  $3.50  per  cubic  yard ;  conveying 
128,000  cubic  yards  at  10  cents  per  cubic  yard,  transporting  6,2^  cubic  yards  at 
0}  cents  per  cubic  yard,  and  transporting  102,000  cubic  yards  at  18  cents  per 
cubic  yard;  dike  and  Jetty  construction  and  Jetty  repairs,  5,399  linear  feet  of 
pine  piles  12  to  35  feet  long  at  27  cents  per  linear  foot  in  place,  2,441  linear  feet 
of  oak  piles  16  to  25  feet  long  at  45  cents  per  linear  foot  In  place,  1,068  linear 
feet  of  oak  piles  30  to  .'S5  feet  long  at  45  cents  per  linear  foot  in  place,  23,728 
feet  B.  M.  white-oak  wales  at  $48  per  1,000  feet  B.  M.  In  place,  4,500  feet  B.  M. 
white-oak  string  pieces  at  $48  per  1,000  feet  B.  M.  In  place,  93,384  feet  B.  M. 
pine  sheet  piling  at  $34.50  per  1,000  feet  B.  M.  in  place,  and  40,600  feet  B.  M.  oak 
sheet  piling  at  $48  per  1,000  feet  B.  M.  in  place. 
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COMMEBCIAI,  STATISTICS. 

Receipts  and  shipments  iy  water,  190i. 


ArtideB. 

Port  of  Bidunond,  Va. 

Points  on  James  River 
other  than  Richmond,  Va. 

Total 

Be- 
celpta. 

Ship- 
ments. 

Amount. 

Be-     j     Ship- 
ceipts.   1  ments. 

Amount. 

tonnaere. 

Asphalt  blocks*  brick,  etc  . .  . 
Ooal                                 

80,884 
4,088 
44,426 

90,884 
4,086 
44,426 

2,380 

3,650 

697 

68 
1,201 

2,Tr3 

184 

61 

2,755 

320 

8,477 

857 

12 

41 

410 

825 

101 

24 

84 

""i,'8i6' 

16,816 
176 

17,885 

8,785 

897 

108 

48,868 

2,806 

200 

221 

2,766 

2,844 

8,607 

1,297 

86 

101 

410 

138,140 

101 

1,619 

205 

18,071 

1,810 

48,579 

7,781 

45,128 

Sme...7r!:... .::::".".::;""- 

88 
48,162 

82 

16 

160 

IM 

Cord  wood-  ..— 

9,891 
7,951 

3,830 
3,880 

i8,22i 

ii,eei 

82,584 

Fertilizer  and  fertijlzer  nut' 
terlal 

14,786 

200 

piah  And  oyBteTS   ...... 

1,618 

1,618 

1,889 

Oroceries ' 

2,765 

Grain        — 

1,207 

1,207 

2,024 

30 

940 

74 

60 

■■i38,'si5' 

8,551 

8,607 

184 

134 

1481 

86 

HorseB         

101 

Ice 

410 

44,456 

29,144 

177 

44,6^ 
28,144 

188,772 

Oil 

28,245 

PeanntB              ..-.  ,.... 

1,495 

171 

18,071 

1.618 

Potatoes 

206 

BaUroadtlee 

6,586 

8,586 

1,850 

1,845 

82,145 

i«,ao7 

Salt 

1,850 

1,846 

49.28B 

8,180 

Sand             ..            

"ii'm 

1^846 

UnolBffiifled  freicrbt 

4,484 

816 

4,779 

088,924 

Total 

226,680 

46,828 

273,608 

80,044 

220,388 

250,487 

624,048 

*  Includes  estimated  commerce  for  Scotland  wharf,  assumed  to  be  the  same  as  for  the 
calendar  year  of  1902.  Three  written  requests  were  made  for  the  information,  but  no 
reply  was  received. 

Arrival  and  departure  of  vessels,  1904,  POft  of  Richmond,  Va. 


Number. 


Tonnage. 


Steam,  drawing  5  to  16  feet 
Sail,  drawing  4  to  17  feet ... 
Bargee,  etc 

Total 


1,082 
246 
646 


840,778 
46,104 
158,118 


1,864 


1,146,000 


Returns  of  arrivals  and  departures  of  vessels  for  points  on  James  River 
below  Rlcbmond,  Va.,  were  too  Incomplete  for  report 


K  II. 

PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 
WOBK  OF  THE  FISCAL  TEAR  ENDED  JUNE  30,  1905. 

Sealed  proposals,  invited  under  date  of  July  16,  1904,  were  opened 
August  15,  1904.  A  contract  was  made  with  Richard  Parrott,  of 
Newburgh,  N.  Y.,  for  constructing  shore  protection,  October  7,  1904, 
approved  by  the  Chief  of  Engineers,  United  States  Army,  October 
29,  1904.  Work  under  the  contract  was  begun  November  18,  1904, 
and  was  carri^  on  continuously,  except  when  prevented  by  unfavor- 
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able  weather,  from  December  15,  1904,  to  January  4,  1905,  inclusive, 
and  when  the  shore  was  covered  with  heavy  ice,  frbm  February  2 
to  February  20, 1905,  inclusive. 

The  work  under  contract,  when  completed,  will  protect  about 
1,125  linear  feet  of  bank.  The  part  of  it  accomplished  during  the 
past  fiscal  year  consists  of  removmg  95  per  cent  of  the  shore  protec- 
tion of  1895  from  the  bank  to  be  protected,  removing  parts  of  the 
jetties  from  the  space  to  be  covered  by  the  protection  wall,  and  con- 
structing about  95  per  cent  of  the  oak  buttress.  The  last  named  is 
the  most  difficult  part  of  the  work. 

In  addition  to  the  above,  about  65  per  cent  of  the  stone  formerly 
constituting  the  protection  of  1895  was  reduced  to  backing  and  about 
700  concrete  blocks  molded.  As  neither  the  blocks  nor  the  backing 
have  yet  been  laid  in  place — ^a  prerequisite  to  their  being  paid  for — 
they  are  omitted  from  the  following  statement  of  extent  and  cost  of 
work  completed  during  the  fiscal  year. 

Btatement  of  extent  and  cost  of  work. 

294.76  cubic  yards  stone  protection  of  1895  removed,  at  40  cents $117.  90 

flO  linear  feet  Jetties  of  1895  removed,  at  $2 120. 00 

1,873.5  linear  feet  round  oak  piles,  driven  and  cut  off,  at  30  cents 562. 05 

33,830.65  feet  B.  M.  sheet  piling,  driven,  sawed  off,  and  attacbed  to 

wales,  at  $60 2,029.83 

4,712  feet  B.  M.  wales,  framed  and  bolted  In  place,  at  ?eO 282.  72 

589.6  feet  B.  M.  string  pieces,  framed  and  bolted  In  place,  at  $60 35. 38 

Money  statement. 

July  1,  1904,  balance  unexpended $15,261.92 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       3,546.27 

July  1, 1905,  balance  unexpended 11,715.65 

July  1,  1905,  outstanding  llablllOes , 135. 17 

July  1,  1905,  balance  available 1 11, 580. 48 

July  1, 1905,  amount  covered  by  uncompleted  contracts 10,503.00 


AFPBOPRIATIONS. 


August  18,  1894 $10,000 

June  8,  1896 15.000 

April  28,  1904 ^ 15,000 

Total 40,000 


CONTBACT  IN  FOBCE. 

Contractor :  Richard  Parrott,  of  Newburgh,  N.  Y.,  for  constructing  shore  pro- 
tection. 

Date  of  contract :  October  7,  1904. 

Approved :  October  29,  1904. 

Date  for  commencement :  December  15,  1904. 

Date  for  completion :  September  15,  1905. 

Amount  and  rate:  Removing  335  cubic  yards  stone  protection  of  1895,  at  40 
cents  per  cubic  yard ;  removing  60  linear  feet  of  jetties  of  1895,  at  $2  per  linear 
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foot ;  for  grading  1,750  cubic  yards.  Including  embanlonent  only,  at  30  cents  per 
cubic  yard ;  for  650  cubic  yards  broken  stone  backing  made  from  stone  fur- 
nished by  the  United  States,  at  70  cents  per  cubic  yard ;  for  575  cubic  yards 
broken  stone  backing  for  which  stone  is  furnished  by  contractor,  at  $2.70  per 
cubic  yard;  for  681  cubic  yards  concrete  blocks  laid  in  place,  at  $9  per  cubic 
yard ;  for  20  cubic  yards  monolith  concrete  laid  In  place,  at  $9  per  cubic  yard ; 
for  1,860  linear  feet  round  oak  piles  driven  and  cut  off,  at  30  cents  per  linear 
foot ;  for  41,652  feet  B.  M.  3-inch  oak  sheet  piling,  driven,  sawn  off,  and  attached 
to  wales,  at  $60  per  M  feet  B.  M. ;  for  4,872  feet  B.  M.  white-oak  wales,  framed 
and  bolted  in  place,  at  $60  per  M  feet  B.  M. ;  for  2,318  feet  B.  M.  white-oak 
string  pieces,  framed  and  bolted  in  place,  at  $60  per  M  feet  B.  M. ;  for  370  steel 
cramps,  leaded  in  place,  at  $1  each ;  for  20  cubic  yards  riprap  stone,  in  place,  at 
$2.50  per  cubic  yard. 


K    12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OB  ENDAN- 
GERING NAVIGATION. 

WORK  OF  THE  TISCAL  YEAR  ENDED  JUNE  30,  1905. 

Sunken  raft  in  Potomac  River  near  Swann  Point,  Maryland. — 
About  the  middle  of  July,  1904,  this  raft  sank  while  being  towed  up 
the  river,  and  was  abandoned  after  an  unsuccessful  attempt  to  tow 
it  ashore. 

The  raft  was  reported  to  this  office  as  an  obstruction  to  navigation 
on  August  26,  1904,  and  it  was  ascertained  that  it  had  been  legally 
abandoned  by  its  owners. 

On  August  27  these  facts  were  communicated .  to  the  Chief  of 
Engineers,  and  by  indorsement  of  August  30,  1904,  an  allotment  of 
$50  was  made  from  the  indefinite  appropriation  made  by  section  20 
of  the  river  and  harbor  act  of  Marcn  3,  1899,  for  an  examination  of 
the  sunken  raft.  The  examination  was  made  on  September  6  and 
7  and  it  was  found  that  there  were  about  300  piles  in  the  raft,  which 
had  sunk  in  water  24  feet  deep.  The  free  ends  of  some  of  the  piles 
projected  above  the  water  surface  and  constituted  a  dangerous  ob- 
struction to  navigation.  The  piles  were  at  once  buoyed,  and  a  report 
upon  the  examination  was  submitted  September  9,  1904,  recommend- 
ing a  further  allotment  of  $600  for  the  removal  of  the  obstruction. 
This  allotment  was  made  by  indorsement  of  September  16,  1904. 

The  removal  of  the  wreck  was  delayed  mainly  owing  to  the  failure 
of  the  owner  of  a  derrick  boat,  which  it  was  proposed  to  use  on  this 
work,  to  keep  his  agreement  as  to  the  time  at  which  his  boat  would 
be  available  and  subsequently  to  his  final  refusal  to  hire  his  boat 
for  the  work. 

On  November  17  the  tug  which  had  last  worked  upon  the  raft  was 
procured  and  sent  to  the  scene  of  the  wreck,  the  intention  being  to 
break  up  the  raft  with  dynamite  and  sink  the  buoyant  piles  with 
sand  in  bags.  The  buoy  which  was  left  had  disappeared  and  no  trace 
of  the  piles  could  be  found. 

It  was  learned  from  oyster  dredgers  working  in  the  vicinity 
that  the  piles  had  become  water-logged  and  had  sunk  to  the  bottom, 
where  they  no  longer  constitute  an  obstruction  to  navigation  and  will 
_soon  be  destroyed  by  the  teredo. 

The  total  expenditure  in  connection  with  this  work  was  $97.33. 
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Wreck  of  scow  in  Potomac  River  at  Washington,  D.  C. — ^This 
scow,  which  was  loaded  with  old  iron,  while  being  towed  up  the  river 
oollided  with  the  fenders  of  the  Long  Bridge  and  sank  in  the  Vir- 
ginia  channel  of  Potomac  River  a  short  distance  above  the  bridge. 
The  scow  sank  in  water  22  feet  deep  and  had  a  depth  of  16  feet 
over  it 

The  wreck  was  reported  to  this  office  as  an  obstruction  to  naviga- 
tion on  September  9,  1904,  and  it  was  ascertained  that  it  had  been 
legally  abandoned  hy  its  owners. 

On  September  13, 1904,  these  facts  were  communicated  to  the  Chief 
of  Engineers,  with  an  estimate  of  the  cost  of  removing  the  wreck, 
and  by  indorsement  of  September  16,  1904,  an  allotment  of  $300 
was  made  from  the  indefinite  appropriation  made  by  section  20  of 
the  river  and  harbor  act  of  March  3, 1899,  for  its  removal. 

During  November,  1904,  the  wreck  was  removed.  A  portion  of 
the  iron  was  first  removed  by  a  diver  and  use  of  a  derrick  boat,  after 
which  it  was  jacked  up  between  two  scows,  floated,  and  taken  to 
Easbys  Point,  District  of  Columbia. 

Under  authority  of  the  Chief  of  Engineers,  dated  Februaiy  17, 
1905,  the  scow  was  repaired,  and  is  in  use  on  the  Potomac  River 
improvement.  The  other  articles  recovered  from  the  wreck  were 
sold  under  public  notice  of  June  5,  1905,  this  method  being  autho- 
rized by  the  Chief  of  Engineers,  and  the  proceeds,  amounting  to 
$43.14,  were  deposited  in  the  Treasury. 

The  work  was  done  by  hired  labor,  at  a  total  cost  of  $300. 


K  13. 

ESTABLISHMENT   OP    HARBOR    LINES    IN   CARTERS    CREEK    AT 
WEEMS,  VIRGINIA. 

Weems,  Va.,  Apra  U,  1904. 
Deab  Sih  :  We  want  to  establish  harbor  lines  in  the  port  of  Weems. 
The  entrance  to  this  place  is  very  narrow,  although,  except  at  one 
place,  we  have  12  to  14  feet  of  depth.  Wharves  are  being  built  and 
Bjore  contemplated,  and  as  there  is  no  restriction  as  to  how  far  they  go 
out,  they  go  out  to  the  channel  and  thereby  injure  our  harbor.  Please 
let  us  know  if  you  can  help  us  to  protect  our  conuuerce  by  establishing 
harbor  lines. 

Respectfully,  yours, 

H.  E.  Owen. 
Secretary  of  War. 

[Sixth  Indorsement.] 

War  DEPARTBCBm', 
Office  of  the  Chief  of  Engineers,  U.  S.  Ajorr, 

Washington,  February  10, 1906. 
Respectfully  returned  to  the  Secretary  of  War. 
This  is  a  request  for  establishment  of  harbor  lines  at  the  port  of- 
Weems,  Carters  Creek,  Virginia. 
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The  matter  has  been  referred  for  consideration  by  the  engineer  offi- 
cers in  local  charge,  who  have  carefully  investigated  the  subject, 
including  the  making  of  a  special  survey  of  the  locality  and  the  hold- 
ing of  a  public  hearing. 

From  reports  herewith  it  appears  that  Carters  Creek  is  a  shipping 
point  of  some  importance  and  a  valuable  harbor  of  refuge,  which 
should  be  preserved  from  encroachment  by  wharves  built  from  the 
shore. 

The  lines  selected  by  the  district  officer  and  approved  at  the  public 
hearing  are  delineated  and  described  on  the  accompanying  tracing." 

I  recommend  that  these  lines  be  approved  by  the  Secretary  of  War, 
and  that  he  place  his  approval  on  the  tracing"  which  has  been  pre- 
pared for  his  signature. 

A.  Mackenzie, 
Brig.  Gen.,  Chief  of  Engineers,  V.  S.  Army. 

Note. — ^The  lines  referred  to  above  and  shown  o"h  the  map  men- 
tioned were  approved  by  the  Secretary  of  War  February  13, 1905,  the 
approval  being  noted  on  the  map. 
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beport  of  ueut.  col.  smith  s.  leach,  corps  of  engineers. 

United  States  Engineer  Office, 

Washington,  D.  C,  December  7, 1904. 
General:  In  compliance  with  the  requirements  of  the  second 
indorsement »  on  letter  of  Mr.  F.  C.  Warman,  dated  September  20, 
1904,  relative  to  the  establishment  of  harbor  lines  at  Carters  Creek, 
Va.,  I  have  the  honor  to  submit  the  following  report. 

Appended  is  a  modified  description  of  the  harbor  lines  to  comply 
•with  the  requirements  of  the  second  indorsement.  The  tracing"  has 
been  modified  to  correspond  with  this  description,  and  a  blueprint "  is 
inclosed  showing  the  unes  as  originally  proposed,  that  the  records 
may  be  preserved  intact. 

******* 

HARBOR  LINES  FOR  THE  PORT  OF  WEEMS. 
LEFT   BULKHEAD   UNE. 

Commencing  at  a  point  marked  "A  "  on  the  map,  which  point  Is  a  monument 
marked  "  CHL-A,"  located  on  Crab  Point ;  thence  on  straight  line  AB  S.  44°  W. 
300  feet  to  point  B  (said  line  AB  Is  perjiendlcular  to  line  AA".  A"  Is  a  monu- 
ment marked  "  CHL-A"  "  at  Weems)  ;  thence  on  straight  line  BC  S.  27°  W.  330 
feet  to  point  C ;  thence  on  straight  line  CD  S.  10°  W.  500  feet  to  point  D. 

ISFI   WHAKF   UNE. 

Commencing  at  a  point  marked  e  on  the  map,  whence  point  A,  above  described, 
bears  S.  44°  W.,  and  Is  distant  400  feet ;  thence  on  straight  line  ea  S.  70°  34'  W. 
447.2  feet  to  point  a,  whence  the  left  wharf  line  Is  parallel  to  and  200  feet 
cbannelward  from  the  left  bulkhead  line  above  described. 

BIOHT  BULKHEAD  UNE. 

Commencing  at  a  point  marked  A'  on  the  map,  whence  a  point  on  line  AA" 
300  feet  southeasterly  from  point  A"  bears  S.  44°  W.  and  Is  distant  600  feet; 
thence  on  straight  line  A'B'  S.  44°  W.  1,180  feet  to  point  B' ;  thence  on  straight 
line  BD'  S.  10°  W.  700  feet  to  point  D'. 


0  Not  printed. 
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BIGHT  WHABF  UNE. 

The  right  wharf  line  is  parallel  to  and  200  feet  channelward  from  the  right 
bulkhead  line. 

HARBOR  LINES  NEAR  CARTERS  CREEK  FISH  GITANO  COHPANT'S  WHARF. 
LEFT  BULKHEAD  LINE. 

Commencing  at  a  point  marked  F  on  the  map,  whence  a  monument  mailed 
"  CHL  F-G  "  bears  N.  38°  E.  and  is  distant  600  feet,  and  point  A,  above  described, 
bears  8.  38°  W. ;  thence  on  straight  line  F-G  S.  88°  W.  500  feet  to  point  G ; 
thence  on  straight  line  GH  8.  2°  E.  500  feet  to  point  H. 

LEFT    WHABF   LINE. 

The  left  wharf  line  Is  parallel  to  and  100  feet  channelward  from  the  left 
bulkhead  line. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Lieut.  Col.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  AP- 
PROACHES, AND  OF  CERTAIN  WATERWAYS  AND  HARBORS  IN 
SOUTHEASTERN  VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  CAPT.  E.  EVELETH  Wn'SLOW,  CORPS  OF  E.V07.VBBB&', 
OFFICER  ly  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1905,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Harbor    at    Norfolk    and    Its    ai>- 

proaches,  Virginia. 

2.  Western  branch  of  Elizabeth  River, 

Virginia. 

3.  Hampton  Roads,  Virginia. 

4.  Nansemoud  River,  Virginia. 

5.  Pagan  River,  Virginia. 

6.  Apix)inattox  River,  Virginia. 

7.  Harbor  at  Cape  Charles  City,  Vir- 

ginia. 

8.  Waterway  from  Norfolk,   Virginia, 

to  the  sounds  of  North  Carolina. 


9.  Inland  water  route  from  Norfolk, 
Virginia,  to  Albemarle  Sound, 
North  Carolina. 

10.  Perquimans    River,    North    Caro- 

lina. 

11.  Edenton  Bay,  North  Carolina. 

12.  Roanoke  River,  North  Carolina. 

13.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


Engineer  Office,  United  States  Army, 

Norfolk,  Va.,  July  20,  1905. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement,  now  in  my  charge 
here,  for  the  fiscal  year  ended  June  30, 1905. 

Very  respectfully,  your  obedient  servant, 

E.  EvEIiETH  WiNSIiOW, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 


L  I. 

IMPROVEMENT   OF   HARBOR   AT   NORFOLK   AND   ITS   APPROACHES, 

VIRGINIA. 

(a)    general  IMPROVEMENT. 

During  the  fiscal  year  1905  work  was  confined  to  redredging  the 
Sewall  Point  channel,  which  forms  the  approach  to  the  harbor. 
Eiro  lfii05  M ^75  U85. 
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This  was  done  under  contract  at  the  rate  of  7.7  cents  per  cubic  yard, 
scow  measurement. 

The  redredging  of  the  above-mentioned  channel  was  commenced 
March  1,  1905,  and  to  the  close  of  the  fiscal  year  344,455  cubic  yards, 
scow  measurement,  had  been  removed.  Eight  thousand  feet  in  length 
of  this  channel  was  redredged  for  a  width  of  180  feet  and  8,000 
additional  feet  for  a  width  of  135  feet.  All  this  dredging  was 
carried  to  a  depth  of  28  feet  below  mean  low  water. 

The  cost  of  the  dredging  and  the  attendant  expenses  were  paid 
partly  from  a  balance  of  an  appropriation  for  improving  the  harbor 
and  partly  from  an  allotment  made  from  the  appropriation  for 
emergency  work  by  the  act  of  April  28, 1904. 

It  IS  proposed  to  apply  the  unexpended  balance  to  dredging  in 
front  01  the  piers  at  Finner  Point  and  in  the  eastern  branch  of 
Elizabeth  River,  Virginia,  between  the  Norfolk  and  Western  and 
Campostella  bridges. 

The  amount  estimated  for  the  completion  of  the  project  will  be 
expended  in  dredging  at  the  last-named  locality  and  at  Berkley 
flats.  As  the  material  at  Berkley  flats  is  now  known  to  be  much 
harder  than  was  anticipated  when  the  estimate  was  made,  it  is  not 
expected  that  the  balance  of  the  estimate  will  suffice  for  the  comple- 
tion of  the  project,  which  is  now  about  92  per  cent  completed. 

Money  statement. 

July  1,  1904,  balance  unexpended . $21,050.55 

Amount  appropriated  by  river  and  harbor  aCt  approved  March  3, 1905.    40, 000. 00 

Amount  received  from  sale  of  property 1.61 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 
harbor  improvements,  act  of  April  28,  1904 30,000.00 


91. 052. 16 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement .^.  a  26, 281. 84 


July  1,  1905,  balance  nnexpended... 64,770.32 

July  1,  1005,  outstanding  liabilities 2,  670.  92 


July  1,  1905,  balance  available 62,099.40 


July  1, 1905,  amount  covered  by  uncompleted  contracts 21. 029. 33 


Amount  (estimated)  required  for  completion  of  existing  project 33.828.97 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement |33,82a97 

For  maintenance  of  Improvement 23,945.59 

57,774.56 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  o.  section  7  of  the  river  and  harbor  act  of  1890. 


(b)  HOSPITAIi  POINT. 

Work  on  the  removal  of  this  point  and  the  dredging  of  the  areas 
on  the  north  and  south  sides  of  it  lying  between  the  25-foot  contour 
ofthe  harbor  and  a  line  75  feet  out  from  the  established  pierhead 

SitSS'^V'^^  ^™  t^egular  appropriation  for  maintenancie  in  currtent  fiscal  yiear. 
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line  was  continued  throughout  the  fiscal  year.  Dredging  was  carried 
to  a  depth  of  from  20  to  25  feet  below  mean  low  water  over  an  area 
of  22  acres,  957,904  cubic  yards  of  material  being  removed  at  a  cost 
of  9f  cents  per  cubic  yard.  At  the  end  of  the  last  fiscal  year  216 
feet  of  the  sea  wall  across  the  point  had  been  built,  and  this  was 
extended  262  feet  during  the  present  fiscal  year,  completing  the  wall. 
The  cost  of  demolishing  the  old  sea  wall  and  rebuilmng  the  new  one 
was  $6,585. 
The  project  is  about  two-thirds  completed. 

Money  statement. 

July  1.  1904,  balance  unexi>ended 9174,391.43 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  ot  Im- 
prorement   103, 389. 64 

July  1,  1905,  balance  unexpended 71,001.79 

July  1,  1905,  outstanding  liabilities 5,050.26 

July  1,  1905,  balance  available 65,951.53 

July  1,  1905,  amount  covered  by  uncompleted  contracts 63, 662. 44 


APPROPBIATIONS. 


Improving     harbor     at 
Norfolk,  Va. : 

August  14,  1876 

June  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888 

September  19,  1890. 

July  13,  1892 

August  18,  1894 

June  3,  1896 

June  13,  1902 

March  3,  1903 

March  3,  1905 

Allotment  of  No- 
vember 23,  1904, 
from  act  of  April 
■  28,  1904,  for 
"  Emergencies  in 
River  and  Harbor 
Works"    


135, 000.  00 

50,000.00 

75,000.00 

50,000.00 

75, 000. 00 

75, 000. 00 

25, 000. 00 

50,000.00 

50,000.00 

LW,  000.  no 

150, 000.  00 

100, 000. 00 

100, 000. 00 

30,000.00 

183, 957. 00 

40,000.00 


30.000.00 


Improving     Elizabeth 
Elver,  Virginia; 

July  7,  1898 |380, 000. 00 

Received  from   sale 
of  property 1. 61 


Total   1,628,958.61 

Amount  turned  Into  sur- 
plus fund  of  the  Treas- 
ury from  appropria- 
tion of  July  7, 1898 483. 58 


Aggregate 1,628,475.03 


CONTRACTS    IN    FOBOB. 

(a)  General  improvement. 

With  Coastwise  Dredging  Company,  for  dredging,  dated  January  26,  1906; 
approved  March  7,  1905;  work  commenced  March  1,  1905;  date  for  expiration, 
October  31, 1905.    Price,  7.7  cents  per  cubic  yard,  scow  measurement 
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(b)  Hospital  Point. 

With  Sanford  &  Brooks  Company,  for  dredging,  etc.,  dated  January  14,  1901 ; 
approved  January  30,  1904;  work  commenced  February  1,  1904;  date  for 
expiration,  July  31,  1905.  Prices :  For  dredging,  9f  cents  per  cubic  yard,  scow 
measurement ;  for  removing  wharf,  buildings,  etc.,  and  reconstructing  same, 
$3,485 ;  for  demolishing*  sea  wall  and  rebuilding  same,  f6,585 ;  for  removing 
trees,  etc.,  $370 ;  for  repairing  drives  and  walks,  $230. 


COHUEBCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  barlx>r  at  NorfoUc, 
Va.,  during  the  calendar  year  1904,  were  compiled  from  statements  furnished  by 
parties  making  shipments  over  this  waterway: 


Articles. 

Quantity. 

Value. 

1            Articles. 

Quantity. 

Value.        . 

Brick 

Tons. 
18,100 
83,400 
91,.W0 
4,359,883 
141,932 
80,000 
U,066 

t8t),an.oo 

B,  880. 00 
881,000.00 

Ice      . 

Tons. 
886 

tOB,ses 

222,600 

10,145 

5,680,879 

ti,n«.oo 
aiv,3u.0D 

Clay 

Logs 

8,141,790.88 

Coal 

13,084,149.00 
283,864.00 

1  Pie  iron 

1,481.000.00 

Coke 

Fertilizer 

800  (W  00  ' 

Orain 

336;  281. 80 

Total 

10,780,972 

Greatest  draft  vessel  using  channel  during  calendar  year  1904  was  30  feet  4 
inches. 


L,  2. 

IMPROVEMENT  OF  WESTERN  BRANCH  OP  ELIZABETH  RIVER. 

VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year. 
The  project  has  been  completed. 

Money  statement. 

July  1,  1904,  balance  unexpended $333.27 

July  1,  1905,  balance  unexpended 333.27 

APPBOPBIATION. 

June  3,  1896 $45,000 

f 


COMMEBCIAL  STATISTICS. 

The  following  statistics,  indicating  the  commerce  of  the  river  during  the  cal- 
endar year  1904,  were  compiled  from  statements  furnished  by  shippers : 


^Artidee. 


Qosntlty. 


Value. 


Logs  and  mannfactured  lumber. 

Merchandise  and  produce 

Copper  ore 

Total 


Tom. 
15,000 
1,145,598 
U,841 


no,aoo 

U,4«, 


980 
60;2Q6 


1,178,489,    11.816,186 
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IMPROVEMENT  OF  HAMPTON  ROADS,  VIRGINIA. 

The  work  of  dredging  at  this  locality  was  continued  until  Febru- 
ary 3, 1905,  when  the  channel  to  be  obtained  under  the  adopted  project 
was  completed.  In  the  present  fiscal  year  the  excavation  amounted  to 
548,391  cubic  yards  of  material,  scow  measurement,  and  the  channel, 
which  had  been  dredged  to  a  depth  of  30  feet  at  mean  low  water  at 
the  close  of  the  last  fiscal  year,  was  widened  185  feet  for  12,000  feet 
of  its  length  and  140  feet  for  the  balance  of  its  length,  3,000  feet. 
The  total  yardage  removed  and  deposited  in  obtaining  a  channel 
500  feet  wide  and  30  feet  deep  at  mean  low  water  through  the  bar  in 
the  vicinity  of  Middle  Ground  light  was  1,443,237,  264,594  cubic 
yards  of  which  were  paid  for  at  the  original  contract  price  of  9 
cents  per  cubic  yard,  scow  measurement,  and  1,178,643  cubic  yards 
at  the  supplemental  contract  rate  of  14J  cents  per  cubic  yard,  scow 
measurement. 

It  is  expected  that  in  the  future  a  small  annual  appropriation  will 
be  necessary  for  the  maintenance  of  this  channel,  especially  at  its 
upper  end.  The  length  of  time  that  has  elapsed  since  the  completion 
ox  the  channel  has  not  been  sufficient  to  enable  an  estimate  to  be  made 
of  the  annual  cost  of  maintenance. 

The  unexpended  balance  of  the  appropriation  will  be  reserved 
for  examinations  from  time  to  time  of  tne  channel  and  its  vicinity. 

Money  statement. 

July  1,  1904,  balance  unexpended $112, 551. 90 

June  30,  1905,  amount  expended  during  tiscnl  year,  for  works  of 
improvement 110, 923. 32 

July  1,  1905,  balance  unezpende<l 1,028.58 


APPBOPRIATIONS. 


June  13,  1902 $10,000 

March  3,  1903 215,000 

Total 226,000 


CONTRACT  IN  FOBCE. 

With  Coastwise  Dredging  Company,  for  dredging,  dated  May  18,  1903; 
approved  June  6,  1903;  work  commenced  July  6,  1903;  date  of  expiration, 
February  3,  1905.    Price,  9  cents  per  cubic  yard,  scow  measurement 

SUPPLEMENTAL  CONTEACT. 

With  Coastwise  Dredging  Company,  modifying  provisions  of  above  contract  as 
to  locality  for  dumping  material,  dated  November  30,  1903 ;  approved  by  Chief 
of  Engineers,  United  States  Array,  December  15,  1903,  and  by  Assistant  Secre- 
tary of  War,  December  21,  1903.  Price,  5i  cents  per  cubic  yard,  scow  measure- 
ment, in  addition  to  the  9  cents  per  cubic  yard  stipulated  in  the  above-mentioned 
contract. 
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COUUEBCIAI,  BTATISTICS. 

The  following  statlstlcB  were  compiled  from  statements  of  tbe  shlroos  at 
Newport  News,  Va.,  and  Indicate  tbe  traffic  by  way  of  Hampton  Roads,  Virginia, 
during  tbe  calendar  year  1904 : 


ArtJclea.  . 

I 
Qnaiitit7.        Value. 

Coal 

Tom.     , 

3,385,483  1  iv,aM.aa>.so 

Qnin 

aS.SlB          888.178.00 

MlaeeUaneoiu 

88T,08B  1  88.8Bt,SOO.aO 

k 

Total 

4,208,781     78,068,3i5.S0 

Greatest  draft  vessel  using  channel  during  calendar  year  1904  was  31  feet 


L4- 
IMPROVEMENT. OF  NANSEMOND  RIVER,  VIRGINIA. 

No  work  was  done  in  the  fiscal  year  1905  nor  were  any  expenditures 
made. 

The  existing  project  is  about  50  per  cent  completed. 

It  is  expected  to  apply  the  amount  recommended  to  dredging  a 
channel  through  shoals  below  the  Western  Branch  of  the  river. 

Expended  for  maintenance,  fiscal  year  1904,  $9,266.86. 


Money  statement. 

,Tuly  1,  1904,  balance  unexpended 

July  1,  1905,  balance  unexpended 


$5C.04 
56.04 


Amount  (estimated)  required  for  completion  of  existing  project 10, 266. 85 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  tbe  balance  unexpended  July  1, 1905 : 

For  works  of  Improvement iiO,  266. 85 

For  maintenance  of  Improvement 1, 000. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


11.266.85 


APPBOFKIATI0N8. 


March  3,  1873... $15,000 

March  23.  1874 -• 10,000 

March  3,  1875 5,000 

March  14,  1876 .5,000 

June  18,  1878 2,000 

August  11,  1888 10,000 

September  19,  1890 10,000 


July  13,  1892... $10,000 

August  18,  1894 10,000 

June  3,  1896 5,000 

March  3,  1899 3.000 


Total 87, 000 
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COMMEBCIAl,   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Nansemond  River, 
Virginia,  during  the  calendar  year  1904  were  compiled  from  statement  of  par- 
ties making  shipments  over  this  stream  : 


ArticleB. 

aty. 

Valne. 

CotJ 

1,000 

«,oeo 

400 
U,68> 

|6,G00 
151,000 

Ciy^Dii'  nhAllfl ,     ,              ,    .                                                                                                     ,        .    , 

SCO 

iM,a» 

Total 

82,110 

449,286 

IMPROVEMENT  OP  PAGAN  RIVER,  VIRGINIA. 

No  work  was  done  nor  were  any  expenditures  made  during  the 
fiscal  year. 

The  act  of  March  3, 1905,  contained  the  following  provision  affect- 
ing this  improvement : 

The  Secretary  of  War  may,  In  his  discretion,  expend  the  balance  remaining 
to  the  credit  of  said  improvement  with  a  view  to  securing  a  channel  width  of 
not  less  than  forty  feet  and  such  depth  as  may  be  obtained  without  exceeding 
said  balance. 

It  is  thought  the  balance  available  will  be  sufficient  to  secure  a  depth 
of  10  feet  at  mean  low  water  over  the  width  specified  by  the  law,  and 
it  is  proposed  to  expend  the  balance  in  obtaining  a  channel  of  these 
dimensions. 

Money  statement. 

July  1,  1904,  balance  unexpended |10,002. 10 

July  1,  1905,  balance  unexpended 10,002.10 

APPROFBIATIONS. 

June  14,  1880 15,000 

March  3,  1881 5,000 

June  13,  1902 10,870 

Total 20,870 


COMMERCIAL  STATISTICS. 

The  following  statistics  represent  the  commerce  of  Pagan  River,  Virginia, 
during  the  calendar  year  1904 : 


Articlee. 

*^°- 

Valne. 

tons.. 

81,  an 

1,786 

1,600 

60,868 

{2,823,660 

Oysters 

do... 

1?000 

Coal                  

do... 

6,260 

Mfftoi^llftTtoonfl 

do... 

8,776,400 

do... 

Total 

86,088 
100 

6,621,800 

head.. 

80,000 



6,661,800 

The  Old  Dominion  Steamship  Company  operates  two  steamers  on  this  river  as 
far  as  Smithfleld  Va.,  each  making  a  round  trip  dally,  except  Sundays,  from 
Norfolk,  Va. 
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L  6. 
IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

(a)  maintenance. 

Freshets  having  caused  the  filling  in  of  the  channel  dredged  during 
the  preceding  fiscal  year,  the  amount  of  $12,000  was  provided  for 
redredging  it  from  the  appropriation  for  emergency  work  in  the  a<st 
of  April  28,  1904. 

The  work  done  consisted  in  the  removal  of  4,400  cubic  yards  of 
material,  place  measurement,  at  the  contract  price  of  37  cents  per 
cubic  yard.  Dredging  was  carried  over  a  distance  of  1,205  feet  with 
a  width  of  40  feet  to  a  depth  of  12  feet  at  mean  high  water. 

Upon  the  completion  of  the  work  of  diverting  the  freshet  water 
from  the  upper  river,  the  channel  of  the  lower  or  navigable  part 
should  have  a  channel  of  the  projected  width  and  depth  and  the 
amount  estimated  as  needed  "  for  works  of  improvement "  should  be 
provided  for  the  purpose. 

The  available  funds  will  be  expended  for  maintenance  of  the 
improvement,  the  project  for  which  is  about  85  per  cent  completed. 

Money  statement. 

July  1,  1904,  balance  unexpended $4.  70 

Amount  approprlnted  by  river  and  harbor  act  approved  March  3, 1905.  10, 000. 00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 12,  000.  00 


22,004.70 
June  30,  1905.  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 599.  23 


July  1,  1905.  balance  unexpended 21,405.47 

July  1,  1905,  outstanding  liabilities 1,465.20 

July  1,  1905,  balance  available 19, 940. 27 


July  1,  1905,  amount  covered  by  uncompleted  contracts 8,  534.  80 


Amount  (estimated)  required  for  completion  of  existing  project 48,090.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $48,090.00 

For  maintenance  of  Improvement 10, 000. 00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 


58,090.00 


(b)  at  PETER8BUB0. 

The  only  work  done  under  the  contract  for  this  section  was  the 
building  of  the  highway  bridge.  This  was  completed  in  November, 
1904.  Other  work  done  was  only  for  the  benefit  of  the  contractor  in 
excavating  a  dammed  basin  so  that  an  hydraulic  pump  might  have 
water  with  which  to  lift  the  material. 
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During  the  year  the  sum  of  $150  was  expended  in  the  purchase 
of  a  small  additional  section  of  land,  and  $300  for  legal  expenses 
connected  with  the  purchase  of  this  and  other  land. 

Sufficient  funds  have  been  appropriated  for  all  the  work  con- 
templated, if  it  can  be  performed  at  tne  present  contract  rates. 

Money  statement. 

July  1,  1904,  balance  unexpended $189,844.34 

June  30,  1905,  amount  expended  diu-ing  fiscal  year,  for  works  of 
Improyement 19, 602. 69 

July  1,  1905,  balance  unexpended ._  170,341.65 

July  1,  1905,  outstanding  liabilities 476.00 

July  1,  1905,  balance  available 169,865.65 

July  1,  1905,  amount  covered  by  uncompleted  contracts 124, 840. 62 


AFPBOPBIATIONS. 


March  3,  1871 $50,000.00 

June  10,  1872... 40,000.00 

March  3,  1873 30,000.00 

June  23,  1874 30,000.00 

March  3,  1875 30, 000. 00 

August  14,  1876— .SO,  000. 00 

June  18,  1878 30,  000.  00 

March  3,  1879 20,000.00 

June  14,  1880 20,000.00 

March  3,  1881 20,000.00 

August  2,  1882 35, 000.  00 

July  5,  1884 25, 000.  00 

August  5.  1886 18,750.00 

August  11,  1888 15,000.00 

September  19,  1890 15,  000. 00 

July  13,  1802 15,080.00 

August  18,  1894 5,000.00 


June  3,  1896 $5,000.00 

March  3,  1899— 5, 000. 00 

June  13,  1902 32,500.00 

March  3,  1903 175,000.00 

March  3,  1905 10,000.00 

"  Emergencies  In  River  and 
Harbor  Works:" 

June  6,  1900 6,000.00 

April  28,  1904 12,000.00 

Total 673,330.00 

Repaid  to  appropriation  for 
"  Emergencies    in    River 

and  Harbor  Works  " 331.  70 


Aggregate __  672,998.80 


CONTRACTS    IN    FOBCE. 

At  Petersburg. 

With  Atlantic  Dredging  Company,  for  dredging  and  building  embankments, 
dam,  highway  bridge,  railroad  bridge,  piers,  and  flume,  dated  July  14,  1904; 
approved  July  30,  1904 ;  work  commenced  October  3,  190i4 ;  date  for  expiration, 
October  3,  1906.  Prices:  Section  A,  (o)  40  cents  per  cubic  yard,  measured  in 
the  cut;  (6)  22  cents  per  cubic  yard,  measured  in  the  cut;  Section  B,  40  cents 
per  cubic  yard,  measured  In  the  cut;  Section  C  (a),  50  cents  per  cubic  yard, 
measured  in  the  fill;  (6)  18  cents  per  cubic  yard,  measured  In  the  fill;  Section 
n,  18  cents  per  cubic  yard,  measured  in  the  cut ;  rock  for  dam :  $1.70  per  gross 
ton  for  large.  $1.70  per  gross  ton  for  medium,  $1.90  per  gross  ton  for  crushed 
stone ;  railroad  bridge,  piers,  and  abutments,  for  concrete,  $10  per  cubic  yard, 
measured  in  place;  for  coping,  $20  per  square  yard  of  horizontal  area;  for  fill 
behind  abutments,  40  cents  per  cubic  yard,  measured  In  the  fill ;  highway  bridge, 
$14,000 ;  flume,  $2,000 ;  revetment,  $1.50  per  square  yard. 

Maintenance. 

With  Atlantic  Dredging  Company,  for  dredging,  dated  February  1,  1905; 
approved  February  16,  1905 ;  work  commenced  June  5,  X9(XS ;  date  for  expiration, 
July  15,  1906.     Price;  37  cents  per  cubic  yard,  measured  In  place. 
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COMMEBCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  Appomattox  River, 
Virginia,  during  the  calendar  year  1904,  were  compiled  from  statement  furnished 
by  W.  N.  Mays,  harbor  master : 


Artlclea. 

Quan- 

Tont. 

8,»6 
U« 

2,7*3 
886 
141 

1,158 

Value. 

Articles. 

%^- 

Value. 

Coal 

$21,1S6 
8,850 

34,480 
1,880 

11,880 
2,625 

Ton*. 

23,402 
8,583 
1,500 

$260,020 
84  514 

Q-rain              

Railroad  ties 

FertiUser 

Oeneral  merrhandlse 

Total 

140,  TTO 

42,887 

510,484 

Wood 

Vessels. 


Clam. 

Number. 

Avenue 
draft. 

Average 
tonnage. 

Steam 

672 
128 

184 

Feet. 
7 
9 

100 

Bail 

inn 

Barges 

S  1            3S0 

Total 

882 

1 

1 

L  7. 
IMPROVEMENT  OP  HARBOR  AT  CAPE  CHARLES  CITY.  VIRGINIA. 

No  work  was  done  during  the  fiscal  year,  the  expenditures  being  for 
incidentals  in  connection  with  future  work. 

The  project  is  about  70  per  cent  completed.  The  balance  unex- 
pended and  any  future  appropriations  will  be  applied  to  dredging  and 
jetty  construction. 

Money  statement. 

July  1,  1904,  balance  unexpended $1.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.    25, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement   


25. 001.  53 
29.01 


July  1,  1905,  balance  unexpended 24,972.52 


Amount  (estimated)  required  for  completion  of  existing  project 4^,  340.  OC 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1907,  for  worics  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1.  1905 42, 340. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


APPROPBIATIONS. 

September  19,  1890 $25,000 

July  13,  1892 10,000 

March  3,  1899 20.000 

June  13,  1902 20,000 

March  3,  1905 25.000 

Total 100,000 
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COMMEBCIAI.  STATISTICS. 

The  following  statement  represents  the  commerce  of  the  harbor  at  Cape 
Charles  City,  Va..  during  the  calendar  year  1904,  and  was  prepared  from  state- 
ments supplied  by  lines  and  indlrlduals  handling  the  freight : 

Merchandise  and  produce: 

Quantity tons..       1,404,146 

Value 114, 041, 460 


L  8. 

IMPROVEMENT  OF  WATERWAY  PROM  NORFOLK,  VIRGINIA,  TO  THE 
SOUNDS  OF  NORTH  CAROLINA. 

The  only  work  done  in  the  fiscal  year  1905  was  performed  by  the 
U.  S.  snag  boat  Roanoke  in  the  latter  part  of  March  and  the  early 
part  of  April.  From  the  Deep  Creek  section  of  this  waterway  4  logs, 
16  feet  long,  and  1  pile,  65  feet  long,  were  taken  from  the  channel  and 

I)laced  on  the  bank ;  and  from  the  Turners  Cut  section  31  logs,  16  feet 
ong;  1  pile,  60  feet  long;  1  pile,  75  feet  long;  13  snags,  and  91  stumps 
were  removed  and  similarly  disposed  of. 

All  work  of  improvement  projected  has  been  completed.  Occa- 
sionally some  work  will  be  necessaiy  to  free  the  navigable  channel  of 
sunken  and  floating  obstructions.  It  is  intended  to  apply  the  balance 
unexpended  to  this  work  as  conditions  may  demand. 

Money  statement. 

July  1,  1904,  balance  unexpended $2,486.81 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      3, 000. 00 


5,48&81 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 927.69 


July  1,  1005,  balance  unexpended : 4, 559. 12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  bart>or  act  of  1899. 


APPBOPBIATIONS. 

March  3,  1899 $25,000 

June  C,  1900 200,000 

March  3,  1901 29,870 

March  3,  1905 3,000 

Total  257,870 


COMMEBCIAL   STATISTICS. 

The  following  statistics  were  compiled  from  a  statement  furnished  by  the 
Lake  Drummond  Canal  and  Water  Company,  and  indicate  the  tratSc  through  the 


Digitized  by 


Google 


1196   KBPOKT  OF  THE  CHIEF  OF  ENaiNEEBS,  IT.  8.  ABXT. 

Dismal  Swamp  Canal,  Virginia  and  North  Carolina,  during  the  calendar  year 
1904: 


Articles. 

Quantity. 

Valne.                  Articles. 

.1 

Quantity. 

Valne. 

Lumber... 

feetB.M.. 

m,7U,182 

$l,4.'a,257 

Suid tons.. 

»,80O 

»4.ieo 

Ptoe  plies. 

feet.. 

1,681,068 

1K,»10 

Stnne do... 

400 

a» 

do... 

728,896 

43.422 

Shingles number. . 

l,7SO,O0O 

8.006 

MlUlogs... 

do... 

2,186,320 

-■1,»83 

Lime                     tons 

Wt 

5,910 

Jnniper  logs . .  .oords. . 

12,087 

m.m 

Bail  road  ties,  number . 

16,4Se 

8,846 

Laths 

.nomber.. 

115,000 

576 

Bricks do... 

14,000 

lU 

Wood 

....cords.. 

183 

&4« 

Oysters bushels. . 

1,196 

578 

Poles 

.number.. 

1,860 

:t,700i 

Suit tons.. 

1,616 

4.548 

Com 

..bosheU.. 

19,641 

«,«» ' 

Hav do... 

12 

192 

Fertaizer  . 

tous.. 

27,505 

ri.w.iiO 

Shem bushels.. 

1.000 

40 

Coal 

do.. 

5,473 

Sl,s94 

Iron tons.. 

412 

45,  .%0 

Machinery 

do    . 

87 

17.400 

Posts number.. 

t»7 

US 

Molasses. . 

..barrol.s.. 

50 

.■iOO 

Potatoes barrels.. 

4.eM 

9,388 

Staves 

.number. 

5,017 

150 

Mi.'wellaneona . .  tons. . 

48,885 

S8S,(B0 

Gum  logs . 
Pine  logs. 

cord.s.. 

do... 

8(< 
1,184 

44!) 
5,933 

Total 

2,880,087 

1 

Vesselx. 


CSass. 

Nnmber. 

Average '  Average 
draft    1  tonnage. 

1,7» 

825 

7W 

42 

818 

a4S 

94 

8 

2S4 

8 

5 

^.     1 

8  1              48 

Barges 

9  <             302 

7  1              60 

Yachts 

6  1              29 

Lighters 

7    

B2tB 

TjsnncheH 

Steam  holsters - _ 

1 

Scows 

Dredges 

1 

Honse  boats 

1 

•Averaging  115,324  feet  pine  piles  and  507,564  feet  mill  logs. 


L>  9. 

IMPROVEMENT  OP  INLAND  WATER  ROUTE  FROM  NORFOLK  HARBOR. 
VIRGINIA,  TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH 
CURRITUCK  SOUND. 

The  only  work  done  on  this  improvement  during  the  fiscal  year 
was  the  removal  of  sunken  obstructions  in  the  channel  by  the  ij.  S. 
snag  boat  Roanoke.  The  obstructions  referred  to  were  1,099  logs,  7 
piles,  6  stumps,  and  13  snags,  which  were  taken  out  of  the  navigable 
channel  and  placed  on  the  banks. 

As  some  of  the  logs  were  valuable,  they  were  offered  for  sale  under 
public  notice,  and  the  sum  of  $100  was  received  for  ttiem  and  depos- 
ited to  the  credit  of  the  appropriation  for  this  improvement. 

The  project  is  about  95  per  cent  completed.  Some  dredging  is 
necessary  at  localities  where  the  projected  channel  dimensions  have 
not  been  attained.  The  unexpended  balance  will  accomplish  this 
work  and  also  leave  a  small  amount  for  the  removal  of  sunken  logs. 
The  amount  recommended  is  also  desired  for  the  latter  work  after  the 
expenditure  of  the  present  balance. 
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Money  statement. 

July  1,  1904,  balance  unexpended |2, 939.  32 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  22, 000. 00 

Amount  received  from  sale  of  property 100. 00 


25,039.32 
June  30,  1905,  amount  expended  during  flKcnl  year,  for  maintenance 
of  Improvement 2,935.62 


July  1,  1905,  balance  unexpended 22,103.80 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harl>or  act  of  1899. 


APPROPRIATIONS. 

For  southern  branch  Elizabeth  River,  Virginia : 

March  3,  1873 $15,000.00 

June  23,  1874 10,000.00 

March  3,  1875 5, 000. 00 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

140,000.00 

For  North  Landing  River,  Virginia  and  North  Carolina : 

March  3,  1879 25,000.00 

June  14,  1880 15,000.00 

March  3,  1881 7,500.00 

August  2,  1882 8,000.00 

55,500.00 

For  Currltudi  Sound,  Colnjock  Bay,  and  North  River 

bar.  North  Carolina: 

June  18,  1878 20,000.00 

March  3,  1879 J 25,000.00 

June  14,  1880 25,000.00 

March  3,  1881 30,000.00 

August  2,  1882 20,000.00 

July  5,  1884 5,000.00 

I                          August  5,  1886 10,000.00 

'                          August  11,  1888 7,500.00 

142, 600. 00 

For  Inland  water  route,  etc. : 

September  19,  1890 10,000.00 

i                          July  13,  1892 9,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3,  1899 8,000.00 

!                         June  13,  1902 23,400.00 

March  3,  1905 22,000.00 

•j  92,400.00 

'  Total  330,400.00 

Amount  received  from  sale  of  property 2, 269.  60 

,  Aggregate 332,669.69 


COMMEBCIAL   STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Inland  water  route 
from  NdTfolk  Harbor,  Virginia,  tb  AlWemarle  Sotma,  North  CaittUna,  during  the 


Digitized  by 


Google 


1198        BEPOBT   OF   THE   CHIEF   OF   EBTGINEEBS,  TJ.  S.   ABMY. 

calendar  year  1904  were  compiled  from  statements  furnished  by  the  Albemarle 
and  Cbesapeake  Canal  Company : 

Tons. 
Lumber,  logs,  shingles,  merchandise,  etc <>  144, 041 

VesselM. 


Class. 

Nninber. 

Average 
draft. 

Arenige 
tonnage. 

Steam 

InB 

707 

aw 

Feet. 

4-t 
4-0 

a 

gall      

44 

IM 

Baf&T......„..  .„/.:;:::;:":::"'.:;''':"':::""' ::  ■; 

L  lo. 

,  IMPROVEMENT  OB^  PERQUIMANS  RIVER,  NORTH  CAROLINA. 

No  work  has  been  done;   the  expenditures  during  the  fiscal  year 
were  for  contingencies. 

Moiiey  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  ?11, 250.  00 
June  30,  1905,  amount  expended  during  flscal  year,  for  works  of  Im- 
provement     34.75 


July  1,  1905,  balance  unexpended 11,215.25 


APPROPRIATIONS. 


August  14,  1876 $2,500 

March  3,  1905 11,250 


Total  13,730 


COMUEBCIAI.  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  Perquimans  River,  North 
Carolina,  during  the  calendar  year  1904  were  compiled  from  statements  fur- 
nished by  the  shippers  making  shipments  over  this  stfeam : 


Arttclee. 


Qnan- 

tity. 


Cotton 

Cotton  seed  . 

Onano 

Pl«h 

Peanuts 

Potatoes 

Lamber 


Logs. 
Mlecellaneons. 


IbiM. 

TOO 

8,000 

2,000 

175 

200 

1,1% 

8,100 

12,000 

16,000 


Total 88,800 


Valne. 


tlffi,ODO 
45.000 
26,000 
25,000 

i&,a» 

15,000 
88,000 
86,000 
100,000 


623,000 


Vessels. 

Vessels,  barges,  lighters,  ^c,  navigating  this  stream  during  the  calendar  year 
1904  had  an  average  depth  of  from  4  to  8  feet  and  an  average  tonnage  of  85  tons. 


o  Value  not  known. 
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L  II. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

No  work  was  done  or  expenditures  made. 
The  project  is  practically  completed. 

Money  statement. 

July  1,  1004,  balance  unexpended 1220.63 

July  1,  1005,  balance  unexi)ended 220.03 

APPROPBIATIONS. 

June  18,  1878 $4,000 

Marcb  3,  1870 1.000 

July  5,  1884 1 10,000 

August  5,  188<J 2,000 

June  13,  1902 fi,000 

Total 23, 000 


COMMEBCIAL   STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  Edenton  Bay,  North  Caro- 
lina, during  the  calendar  year  1904,  were  compiled  from  statements  furnished  by 
transportation  lines  handling  the  freight : 

Tons. 
Merchandise  and  produce '»137, 172 

L    12. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  U.  S.  snag  boat  Roanoke  was  enga^d  in  the  removal  of  channel 
and  overhanging  obstructions  on  this  river  between  September  11, 
1904,  and  January  16,  1905,  during  which  time  48  trees,  32  logs,  68 
snags,  and  4  stumps  were  taken  out  of  the  river  and  placed  upon  the 
baM.  In  addition,  165  trees  overhanging  the  river  were  destroyed 
and  the  pieces  hauled  out  on  the  bank.  In  the  latter  part  of  May  and 
early  part  of  June  the  snag  boat,  while  en  route  to  Looking  Glass  bar, 
removed  5  trees  which  had  come  into  the  channel  since  the  former  visit 
of  the  boat. 

At  Looking  Glass  bar  a  shoal  had  formed,  and  the  snag  boat,  which 
is  also  equipped  with  a  dredge  bucket,  on  June  7,  1905,  commenced 
the  excavation  of  a  channel  through  this  shoal.  To  the  close  of  the 
fiscal  year  7,065  cubic  yards  had  been  removed  and  thrown  aside, 
giving'  a  channel  32  feet  wide  through  the  bar  for  a  distance  of  1,274 
feet,  and  for  205  feet  of  its  length  it  was  given  an  additional  width  of 
32  feet.  The  depth  obtained  in  these  cuts  was  6  feet  at  mean  low 
water.  '  ' '         ' 

It  is  proposed  to  apply  the  unexpended  balance  and  the  amount  rec- 
ommended to  the  dredging  of  shoals,  the  removal  of  channel  obstruc- 
tions, and  the  construction  of  a  dam,  near  Weldon,  N.  C. 

The  project  is  considered  to  be  about  80  per  cent  completed. 


»  Value  not  knoW'n. 
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Money  statement. 

July  1,  1904,  balance  unexpended 15,826.63 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  10, 000. 00 

Amount  received  from  sale  of  property 13.  75 


June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  


15. 810. 38 
5, 17a  86 


July  1,  1905,  balance  unexi)ended 10,661.52 

July  1,  1905,  outstanding  liabilities 446.00 

July  1,  1905,  balance  available 10, 215. 52 


Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexi)ended  July  1,  1905 : 

For  works  of  Improvement $31,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889. 


36,000.00. 


APFBOPBIATIONS. 


March  3,  1871 $20,000.00 

June  10,  1872 10,000.00 

March  3,  1873 10,000.00 

June  23,  1874 5,000.00 

August  2,  1882 5,000.00 

July  5,  1884 3,000.00 

August  5,  1886 20,000.00 

August  11,  1888 40,000.00 

September  19,  1890 25,000.00 

July  13,  1892 50,000.00 


August  18,  1884 . 

June  3,  1806 

March  3,  1905— 


$30,000.00 
10, 000. 00 
10, 000. 00 


Total 238.00a00 

Amount  received  from  sale 
of  proper^ • 1,351.75 


Aggregate 238.351.75 


COMUEBCIAI.  STATISTICS. 

The  following  statistics  show  the  commerce  of  Roanoke  River,  North  Caro- 
lina, during  the  calendar  year  1904,  and  were  compiled  from  statements  obtained 
from  the  shippers : 


Articles. 

Amoant 

Yalne. 

Totu. 
80,840 

800 

8178,000 

L^!^::;::;:::::::::::;:::;:::::::;:;::;:::::::::::"::::::::::;::"::::"":": 

18^000 

Bungles -    - 

is,«n 

Total 

88,180 

808,000 

L  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck,  J.  B.  Taylor. — ^The  removal  of  this  wreck  from  the  Appo- 
mattox River,  Virania,  was  authorized  June  5,  1905,  at  a  cost«iot 
to  exceed  $300.  Proposals  for  performing  the  work  have  been 
solicited  by  public  notice. 
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APPENDIX  M. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS   IN  NORTH 

CAROLINA. 


REPORT  OF  CAPT.  R.  P.  JOHSSTOy,  CORPS  OF  EyOlXEERS,  OFFICER 
JN  CHARGE,  FOR  THE  FISCAL  YEAR  EXDISO  JISE  30,  1905,  WITH 
OTHER  DOCUMENTS  RELATIXO  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Scuppemong  River,  North  Carolina. 

2.  Fishing  Creek,  North  Carolina. 

3.  Patnllco  and  Tar  rivers.  North  Caro- 

lina. 

4.  Contentnla  Creek.  North  Carolina. 

5.  Neuse  and  Trent  rivers.  North  Caro- 
lina. 

Inland  Waterway,  between  New- 
bern  and  Beaufort,  North  Caro- 
lina. 

Harbor  at  Beaufort,  North  Carolina. 

Beaufort  Inlet,   North  Carolina. 

Inland  Waterway,  between  Beau- 
fort Harbor  and  New  River, 
North  Carolina. 


6. 


10.  Inland    Waterway,    between    New 

River  and  Swansboro,  North 
Carolina. 

11.  New  River,  North  Carolina. 

12.  Northeast  (Cape  Fear)  and  Black 

rivers,  and  Ca\ie  Pear  River 
above  Wilmington,  North  Caro- 
lina. 

13.  Cape  Fear  River.  North  Carolina, 

at  and  below  Wilmington. 


War  Department,     . 

United  States  Engineer  Office, 
Wilminffton,  N.  C,  August  10, 1905. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1905,  on  the  river  and  harbor  works 
in  the  Wilmington,  N.  C.,  district.    *    *    * 

Very  respectfully,  R.  P.  Johnston, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  V.  8.  A. 


M  I. 

IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAP.OUNA. 

References. — See  page  235  of  the  current  summary. 
No  active  operations  of  improvement  were  carried  on  during  the 
year. 

ENO  1905  M 76  1201 
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Up  to  June  30,  1905,  about  60  per  cent  of  the  approved  project  of 
1902  had  been  accomplished. 

For  present  condition  of  the  stream,  see  page  235,  current  summary 
report. 

With  the  available  balance  of  $5,032.96,  which  is  ample,  it  is  pro- 
posed to  widen  the  cut  across  the  bar  at  the  mouth  of  the  river  to  the 
project  width  and  restore  any  deterioration  existing  in  present  cut. 

Additional  appropriations  of  $2,000  annually  for  maintenance  are 
recommended. 

Money  statement, 

July  1,  1904,  balance  unexpended $32.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.      5, 000. 00 

July  1,  1905,  balance  unexpended ,. 5,032.96 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  mainteuance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

Prior  to  1887 $8,000 

June  13.  1902 10.000 

March  3,  1905 5,<X)0 

Total  appropriated 23,000 


COMMEBCIAL  STATISTICS   FOB  THE   YEAB  ENDING   DECEMBEB  31,    1904. 


Class  of  goods. 


Tons. 


Class  of  goods. 


Tons. 


Cotton 

Cotton  seed  . 
Bice,  rough . 

Hay 

Potatoes 

Vegetables . . 

Cattle 

Horses 

Hogs 

P  ultry 

Eggs 


600 
1,665 

11 

88 

l.SOO 

ZOO 

lib 

25 
600 

23 


Fish 

Timber 

Lumber 

Fertilizers 

Machinery 

General  merchandise . 

Coal  and  minerals 

Peannta 


Total. 


38 

24,340 

18,000 

1,000 

SO 

6,000 

ao 

140 


S1,4T3 


Gain  over  last  year,  5,2G0  tons ;  transportation  Hues  established  during  tlie 
year,  1 ;  number  of  passengers,  10,000. 

Statement  of  vessels  navigating  Scuppcrnong  River,  North  Carolina,  during  the 
calendar  pear  ending  December  SI,  1904. 


Class  of  vessels. 


Steamers  . 
Barges 


Number. 


Aggregate 

net         Draft, 
tonnage. 


854 

i,«ao 


J>>«f. 
4toft 
5toT 
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M    2. 

IMPROVEMENT  OF  FISHING  CBEBK,  NORTH  CAROLINA. 

References. — See  page  236  of  current  summary. 

Work  of  improvement  completed. 

During  the  fiscal  year  there  were  removed  from  the  stream  between 
November  25  and  December  16,  1904,  from  its  mouth  to  the  third 
milepost,  34  large  snags,  17  stiunps,  6  logs,  and  30  trees;  9  trees  were 
cut  from  the  banks  and  hauled  oack,  and  1  cord  of  brush  was  ciit. 
Work  of  maintenance  was  suspended  on  December  16,  1904,  for  want 
of  available  funds. 

The  expenditures  of  the  year  were  $456.76  for  maintenance. 

The  proposed  application  of  the  available  balance  of  $534.30  is  to 
maintam  the  natural  channel  as  far  up  as  Beech  Swamp.  No  addi- 
tional appropriations  are  recommended  at  present,  since  the  stream  is 
not  now  considered  worthy  of  further  improvement,  nor  even  of 
maintenance. 

Money  statement. 

July  1,  1904,  balance  unexpended $500. 14 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1906.  000.  tlO 

1, 000. 14 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 456.  76 

July  1,  1905,  balance  unexpended 543.  3S 

July  1,  1905,  outstanding  liabilities 9. 08 

July  1,  1005,  balance  available 534.30 

APPBOPBIATIONS. 

September  19,  1800 $10,000 

July  13,  1892 5,000 

March  3,  1899 7,750 

June  13,  1902 2,000 

March  3,  1905 600 

Total  25, 250 


COMMEBCIAI,  STATISTICS   FOB  THE  YEAR  ENDING  DECEMBEB  31,    1904. 


OasBot  goods. 

Tons. 

Class  of  goods. 

Tons. 

Ck>tton 

11 
»0 
16T 

1,000 
349 

s 

Cottonseed 

Peanuts 

24 

Total.- 

1,806 

FnrtllizAriv 

Ix)8.s  over  last  year,  2,862^  tons. 

statement  of  vessels  navigating  Fishing  Greek,  Tforth  Carolina,  during  the  cal- 
endar year  ending  December  31.  190^. 


Claas  of  vessela. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

1 

46 
6 

Feet. 
2 

Naphtha  lannch 

1 

2 
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M  3. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVER,  NORTH  CAROLINA 
[One  rWer  called  Pamlico  below  and  Tar  above  Washington.] 

References. — See  page  237  of  current  summary. 

The  project  for  the  work  below  Washington  is  about  85  per  cent 
completed ;  that  for  the  work  above  Washington  (to  Greenville)  has 
l)een  completed  and  is  in  good  order.  The  stretch  above  Greenville 
has  deteriorated  for  lack  of  maintenance. 

The  disbursements  for  the  year  were  $9,060.49,  of  which  $1,653.84 
was  for  outstanding  liabilities  of  last  year,  leaving  $7,406.65  pertain- 
ing to  present  fiscal  year.  If  to  this  the  present  outstanding  liabili- 
ties of  $350.84  be  added  we  obtain  $7,757.49  as  the  cost  of  the  work 
performed  during  the  year. 

This  sum  is  made  up  as  follows : 

For  dredging  by  U.  8.  dredge  Souppemong $6,680.78 

For  snagging  by  U.  S.  holster  Trent 1,076.71 

The  dredge  Scuppemong  removed  from  the  channel  84,502  cubic 
yards  of  material,  158  logs,  and  368  stumps.  In  addition  to  the  above, 
the  bolster  Trent  operated  between  .0  to  22  mile  posts,  removing  30 
large  snags,  9  stumps,  12  logs,  and  18  trees,  and  43  trees  were  cut  and 
hauled  back  from  the  banks,  10  trees  trimmed,  and  8^  cords  of  brush 
were  cut.  Between  the  65  and  56  mile  posts,  5  large  snags,  3  stumps, 
1  log,  and  4  trees  were  removed  from  the  channel,  and  1  tree  was  cut 
and  hauled  back  from  the  bank;  41  stumps  were  removed  from  the 
channel  below  Washington  by  the  bolster  Trent. 

A  survey  was  made  during  the  year  of  the  shoal  immediately  below 
Folk  Point,  the  cost  of  which  was  charged  to  dredging. 

The  proposed  application  of  the  available  balance  is  to  complete 
the  channel  below  Washington  and  to  restore  and  maintain  the  chan- 
nel between  Washington  and  the  mouth  of  Fishing  Creek,  56^  miles 
above,  as  far  as  funds  will  permit. 

An  additional  appropriation  of  $6,000  annually  is  recommended 
for  the  purpose  of  maintenance. 

Money  statement. 

July  1,  1904,  balance  nnexpended $9,058.95 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905  .      8,  000.  00 
Amount  received  from  sales 123. 10 


17. 182. 05 
June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $8,006.43 

For  maintenance  of  Improvement 1, 0.'H.CKi 

9. 060.  4{> 


July  1,  1905,  balance  unexpended 8,121.56 

July  1,  1905,  outstanding  liabilities 350.  &t 

July  1,  1905,  balance  available 7,  770l  72 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Imiirovement,  In  addition  to  the  balance 
unexpended  July  1,  1905 ■     6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AFPBOPBIATIONS. 


Date. 

Amonnt. 

^^-^ 

Date. 

Amount. 

Aggre- 
gate. 

July  4,1886,  to  Jnly  7,1838. 

$10,000.00 

110,000.00 

AngTist  11, 1888 

110,000.00 
10,000.00 
10,000.00 
10,000.00 
5,000.00 
16,000.00 
35,500.00 
8,000.00 
178.65 

188,000.00 

8eptemberl9, 1890 

Jnlyl8,189e 

78,000.00 
88,000.00 
18,000.00 

AiwuBt  1^1876 

15,000.00 

6, 000. on 

9,000.00 
8,000.00 
10,000.00 
6,000.00 
6,000.00 

15,000.00 
21,000.00 
80,000.00 
88,000.00 
48,000.00 
58,000.00 
68,000.00 

May  8, 1879 

August  18,18m 

June  14, 1880 

Jane  8, 1886.     . 

108,000.00 

March  8, 1881 

Miu^Ti  s,  IflW 

118  000  00 

Aognist  1^1882 

June  18, 1902 

168,500.00 

July  6, 1^ 

Mim>1>A   lOTK 

161,600.00 
161,678.85 

AngTlBt5,1886 

Sales  .. '.  . 

COMMEBCIAX  STATISTICS  FOB  THK  TEAB  ENDING  DEOEMBEB  31,   1904. 


Class  Of  goods. 

Tons. 

Class  of  goods. 

Tona 

Cotton 

6,828 
14,438 
1,088 
4,016 

''Z 

124 

12,690 

8,714 

9,852 

152 

108 

85 

25 

48 

121 

633 

146 

Olsinfl 

6 

Cottonseed 

Wood 

88,880 

Cotton-seed  oil 

Timber 

!S;S8 

Cotton-seed  meal 

Cotton-seed  hulls 

Shingles 

808 

Tohacco,  leaf 

FertiUzen 

19,176 

Bice,  rough 

M«/,hiTiory 

678 

Grains 

rtoneifLl  Tner^handifM^ 

29,406 

6,807 

14 

Hay 

Po&toes 

Tar 

Vegetables 

85 

cawe :       . :... 

Kaftlnv  iTAAr 

860 

Horses 

1,500 

1,876 

884 

Hogs ..  . 

Shells 

Poultry 

Brick .            

EflTfrs 

Total    

pIS!;;:;;:::::;:::;;:;:::;;::::;::;::::; 

614,401 

Oysters 

Decrease  since  last  year,  330,976  tons.    Transportation  lines  established  dur- 
ing the  year,  none.    Number  of  passengers,  15,000. 


Statement  of  vessels  navigating  Pamlico  and  Tar  river.  North  Carolina,  during 
the  calendar  year  ending  Decemher  31,  1904. 


Class  of  vessel. 

Num- 
ber. 

Aggregate 

net 

tonnage. 

Draft. 

31 
TV 
61 
12 

1,686 

2,660 

16,241 

180 

liet. 
2to8 

Schooners  

2to8 

Barges 

Naphtlia  laonches 

8to8 
2to5 

M  4. 

IMPROVEMENT  OW   CONTENTNIA  CREEK,  NORTH  CAROLINA. 

Reference. — See  page  239  of  current  summary. 

The  work  of  improvement  is  completed. 

The  work  of  the  past  year  has  been  exclusively  that  of  maintenance 
of  the  portion  of  the  stream  between  its  mouth  and  Snowhill  by  the 
removal  of  only  those  obstructions  the  removal  of  which  was  abso- 
lutely necessary  to  prevent  the  suspension  of  navigation.  Four  large 
snags,  1  stump,  3  logs,  and  15  trees  were  removed  from  the  channel, 
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and  12  trees  and  one-half  cord  of  brush  were  removed  from  the 
banks;  the  total  expenditure  being  $395.62.  In  addition  to  the  above, 
a  survey  of  the  alleged  shoal  at  the  mouth  of  Woods  Slough,  between 
the  fifth  and  sixth  milepost,  was  made.  The  progress  of  the  work 
was  twice  interrupted,  once  by  low  water  and  once  by  freshet,  adding 
to  the  cost  of  same. 

It  is  proposed  to  apply  the  available  balance  to  maintenance  of  the 
channel  between  the  mouth  of  the  creek  and  Snow  hill. 

During  the  past  year  interested  parties  have  expressed  a  desire  to 
have  the  maintenance  extended  to  Speights  Bridge,  but  it  is  doubtful 
if  boats  would  utilize  this  portion  oi  the  stream  if  improved. 

Additional  appropriations  of  $2,000  annually  for  maintenance  are 
recommended. 

Money  statement. 

July  1,  1904,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March .%  1905. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 

•  harbor  improvements,  act  of  April  28,  1904 


June  30,  1905,  amount  exiiended  during  fiscal  year,  for  maintenance 
of  Improvement 


$102.23 
1, 000. 00 

a)0.00 

1,602.23 

3G8.80 


July  1,  1905,  balance  unexpehded 1,2.33.43 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1905 1,500.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOFRt&TIONS. 


Data. 

Amount 

^28:888 
25,000 
40,000 
45,000 
62,000 
60,000 

w.ouo 

71,000 

Date. 

Allotted  from  emergency 
aT>prai>riation,actof  Jnne 

Amoant. 

"^ST 

M^TchimWl , 

tio,ooo 

10,000 
5,000 

16,000 
6,000 
7,000 
7,000 

10,000 
2,000 

1800 

600 
1,000 

AognstklSa) 

Jnly  6,1884                       ..    . 

tn.fioa 

Aagiist6,1888 

Alloted  Janoaiy  27,  iwiii 
from  emergency  appro- 
priation, act  of  April  28, 
1904 

Angnst  11,1888 

July  18, 18tt        .         ... 

AnsiiBtlS^  1894 

March  3, 1906 

78.  (RO 

Mni«>h4),1<)*x> 

COMMEBCIAI.  STATISTICS  FOB  THE  YEAR  ENDING  DECEMBEB  31,  1904. 


Claes  of  goods. 


Ciotton 

Cottonseed 

Cotton-seed  meal 

Qralns 

Hay 

Vegetables 

Timtwr 


dass  of  goods. 


Lumber 

Shingles 

Fertilizers 

Oeneral  merchandise 
Rafting  gear 

Total 


Tons. 


l.OOD 

auo 

8,WU 

i,aoD 

6 


16,010 


Gain  over  last  year,  1,168  tons.    Number  of  passengers,  1,000. 
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Statement  of  vessels  navigating  Contentnia  Creek,  Not-th  Carolina,  during  the 
year  ending  December  31,  1904. 

Ctaas  of  Teasels. 

AgKregate 
Nnmber.    net  ton- 
1      nage. 

Draft. 

T  .             846 

Feet. 
rtot 

Ms. 

IMPKOVEMENT  OP  NEUSE  AND  TRENT  RIVERS.  NORTH  CAROLINA. 

(a)    NEUSE  RIVER. 

References. — See  page  240  of  current  summary. 
The  disbursements  of  the  year  were  $3,880.13,  to  which  add  out- 
standing liabilities  of  $2,812.93,  which  makes  a  total  of  $6,693.06. 
This  sum  is  made  up  as  follows : 

For  dredging |4,522.  57 

For  snagging 2,170.49 

Dredgine  was  carried  on  at  the  confluence  of  the  Neuse  and  Trent 
rivers,  resulting  in  a  cut  100  feet  wide,  650  feet  long,  and  8  feet  deep 
at  dead  low  water,  widening  previous  dredging  to  166f  feet  for  this 
distance.  Beyond  this  a  cut  66f  feet  wide,  950  feet  long,  and  8  feet 
deep  at  dead  low  water  was  made,  widening  previous  cut  to  133i 
feet,  from  which  cuts  there  were  removed  a  total  of  19,359  cubic  yards 
of  material,  28  logs,  and  206  stumps. 

Snagging  operations  were  carried  on  at  Newbem  and  between  New- 
bern  and  Kinston,  resulting  in  the  removal  from  the  channel  at  New- 
bem  of  2  large  snags,  55  stumps,  and  4  logs.  Four  large  snags,  31 
stumps,  and  5  logs  were  removed  from  the  river  immediately  above 
the  site  of  draw  in  the  Pamlico,  Oriental  and  Western  Railroad 
bridge,  and  between  Newbern  and  Kinston  there  were  removed 
from  the  channel  12f  cords  of  brush,  58  large  snags,  16  stumps,  57 
logs,  52  trees,  and  4  old  piles.  From  the  banks  56  trees  were  cut  and 
hauled  back,  6  trees  trimmed,  and  28^  cords  of  brush  cut. 

It  is  proposed  with  the  available  balance  to  complete  the  dredging 
at  and  below  Newbern  and  maintain  the  channel  to  Kinston. 

Further  annual  appropriations  of  $8,000  are  recommended  for 
maintenance. 

Money  statement. 

July  1,  1904,  balance  unexpended $2, 117.  58 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  17,  000.  00 
Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  Improvements,  act  of  April  28,  1904 500.  00 

Amount  received  from  sales 100.00 

19,  717. 58 
June  30, 1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement ?2, 380. 46 

For  maintenance  of  improvement 1, 499. 67 

3, 880. 13 

July  1,  1905,  balance  unexpended 15,837.45 

July  1,  1905,  outstanding  liabilities 2,812.93 

^       July  1,  1905,  balance  available 13,024.52 
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Amount  (estimated)  required  for  completion  of  existing  project $82,  500. 00 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  works  of  improvement $40,000.00 

For  maintenance  of  improvement 8, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


48,000.00 


APPBOPBIATIONS. 


Date. 

Amount. 

1SS"    |l                 Date. 

Aggre- 

June  18,  1878 

$40,000.00 
45,000.00 
45,000.00 
30,000.00 
30,(X)0.00 
20.0GO.OO 
22,500.00 
15,000.00 
20,000.00 
15,000.00 
7,000.00 
7,000.00 
10,000.00 

$40,000.00 
85,000.00 
130,000.00 
180,000.00 
190,000.00 
210,000.00 
2:fi,5fl0.00 
247,500.00 
267,900.00 
282,600.00 
289,600.00 
296,600.00 
306,600.00 

Juno  13  1902 

'<18,500.00 
2,000.00 

820,000.00 

March  8, 1879  

Allotted    from  appro- 
priations  for    emer- 
gencies  In  river  and 
harbor     works,     act 
June  13, 1908 

Jniiel4, 1880 

March3,1881  

August  4, 1882 

Julv5,1884 

322,000.00 

Allotted    from  appro- 
priations   for   emer- 
gencies in  river  and 
harbor    works,    act 
April  28, 1904 

AuRust  11,1888 

September  80, 1890 

July  13,1892 

I 

August  18, 1894 

600.00 

617,000.00 

148.90 

322,saaoo 

June3,188e 

Mai->->i  .t,  loms 

sa9|soo  on 

March  8. 1899 

Sales 

338,648.90 

•  Allotted  from  appropriation  of  $20,000  for  Neiise  and  Trent  rivers.  North  Carolina. 

*  Allotted  from  appropriation  of  $40,000  for  Neuse  and  Trent  rivers.  North  Carolina. 


COMMERCIAL  STATISTICS   FOB  THE   YEAB  ENDING   DBCEMBEB  31,    1904. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

8,581 

9,861 

16 

2,069 

10 

2,875 

380 

16,729 

4,2Ki 

8,9tB 

5,900 

12 

75 

12 

28 

KH 

2,525 

8,870 

8,018 

BoBln 

383 

127 

Ootton-se'* J  oil                            

Wood .    .    .. 

1  287 

Timber 

101,075 
S8S.4T1 

Cotton -ec^d  hulls                           ...    . 

Lumber 

Shingles , 

Fertilizers „ 

4,988 

418 

Hay 

25,888 

Potatoes       

Coal  and  minerals . 

8,710 

Tar 

Cattle                 ...           

Peanuts         

3 

1,UB 

Hogs                  .           

Brick  ...    I"::':::".::;:'."."::::::: 

7S0 

Cross-ties 

5,  WO 

Eggs      -                            

Pish  oil 

33 

r^ 

Total      

Oysters                  

801,871 

Gain  over  Inst  year,  15.010  to 
tlon  lines  established  during  the 

ns.    Nui 
year,  n< 

liber  of  passengers,  20,770.    Trai 
me. 

Dsporta-               1 
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Statement  of  vessels  navigating  Xeuse  River,  Jforth  Carolina,  during  calendar 
year  ending  December  31,  1904. 


Class  o{  Teasels. 


Number. 


Aggregate 
net  ton-      Draft, 
nage. 


Steamers 

Schooners,  sloops,  etc 

Kapbtha  laoncSee 

Barges 


87 
lis 
IT 
85 


8,806 

4,467 

111 

11,880 


JPeet. 
2to8 
2to8 
2to4 
6to8 


(b)  TRENT   RIVER. 

References. — See  page  241  of  current  summary. 

The  work  of  the  year  consisted  of  dredging  and  snagging.  The 
shoals  immediately  below  Trenton  were  dredged  with  the  snag  boat 
Trent,  which  was  rigged  with  a  half  cubic  yard  orange-peel  bucket. 
Cuts  30  feet  wide,  3  to  4  feet  deep,  aggregating  875  feet  in  length, 
were  made,  from  which  there  were  removed  939  cubic  yards  of  mate- 
rial, at  a  total  cost  of  $669.29,  or  61.6  cents  per  cubic  yard,  measured 
in  situ.  By  snagging,  the  removal  of  five  large  snags,  5  stumps,  37 
logs,  and  5  trees  from  the  channel  was  effected,  and  1  tree  was  hauled 
back  from  the  bank.  The  cost  of  the  snagging  was  $740.74.  In 
addition  to  the  above  expenses  $100  was  expended  on  the  purchase 
of  a  launch  for  the  Newborn  subdistrict,  this  being  the  pro  rata  part 
of  the  cost  chargeable  to  this  stream.  The  total  expenses  of  the  year 
amounted  to  $1,410.03,  which  includes  the  payment  of  liabilities  out- 
standing at  the  end  of  the  last  fiscal  year. 

The  amount  available  at  present  is  suiRcient  to  complete  the  project, 
it  is  thought.  This  improvement  will  require  an  annual  expenditure 
of  $2,500  for  maintenance,  and  the  appropriation  of  the  same  is 
recommended. 

It  is  proposed  to  apply  the  available  funds  to  maintenance  of  chan- 
nel between  Newbern  and  Trenton  by  snagging  and  dredging,  re- 
pairs^ to  turning  basin  at  Trenton  and  dredging  at  Xewbem  in 
accordance  with  the  project  submitted  in  the  report  on  examinations 
and  surveys,  published  in  the  Annual  Report  for  1897,  page  1427. 

Money  statement. 

.Tuly  1,  1904,  balance  unexpended |1, 215.  !>0 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.     23, 000.  00 
Amount  received  from  salea 100.00 


24, 315.  50 
.Tune  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1,410.03 


July  1,  ^yHT),  balance  unexpended 22,905.47 

July  1,  1905,  outstanding  liabilities 62.50 

July  1, 1905,  balance  available 22, 842. 97 


iVmount  that  can  be  profltabiy  exi)ended  in  fiscal  year  ending  June .%, 
1907,  for  maiuteuunce  nf  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 2,  .WO.  00 

Submitted  in  <x>mpllHnce  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  hart>or  act  of  1899. 
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AFPBOPBIATIONS. 


Date. 

An'om.t.      ^^- 

Date.                    Amount.       "^^ 

1                     1 

MKiTh*,1*>7*    ... 

iT.non.oo  1  17.000.00 

10,(lii()00      17,000.00 
S.UKi  00  '    22,000.00 
10.(«I<100'    32.000.00 
lO.iOiOO      42,000.00 
8..V«i00      45,500.00 
6.11X00      60,500.00 

6,<Mioo     s5.snn.oo 

6.(IKI.OO  ;    60,500.00 
4.ill«l.00  ,    64,.V)0.00 

Ja]ie;),18Se 1    12.003.00  i    166.500.00 

Jniie  14,  IfflO 

March  .S,  1888 1     2,600.00 

69.000.00 

HarchS.lHSi 

Junel3,1802 i   <itf,500.0D 

;5,saaoo 

Amniat  2, 1882 

Allotted  from  appro-  ' 
'  priation  for  emer-  1 
'     senciee  In  river  and  i 

narbor     works,    act  , 

Jnncl3,19a2 '      1,000.00 

Jnl7  6,1884 

Ancciutli,1888 

September  IS,  1880 

JnlT  18,1802 

76,600.00 

{UarchS,lW6 623.000.00 

1  Sales 148.90 

9e,saaao 

Atwnst  18,1884 

W,  648.  so 

■Allotted  from  t20,000  appropriated  for  Neuse  and  Trent  rivers.  North  Carolina. 
^Allotted  from  appropriation  of  $40,000  for  Neuae  and  Trent  rivers.  North  Carolina. 


COMMEBCIAL  STATISTICS  FOB  THE  YEAB  ENDINO  DECEMBEB  31,  1904. 


Class  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  oil 

Cotton-seed  meal. 

Tobacco,  leaf 

Rice,  roogh 

Qrains 

Hay 

Potatoes 

Vegetables 

Cattle 

Horses 

Hogs 

Poultry 


Tons. 


C^rsters. 


8,578 
4,230 
15 
1.92U 
2,391 

sen 

2,552 

8,789 

2.585 

8,717 

61 

75 

22 

26 

101 

635, 

3,101  ' 


Class  of  goods. 


Tons. 


Clams '  8,006 

Bosin 883 

Turpentine,  spirits 127 

Wood '  2,an 

Timber 89,825 

Lnmber 98,814 

Shingles j  280 

Pertfllzers 17.a« 

Machinery 338 

Oeneral  merchandise 26,343 

Coal I  2,64« 

Tar 14 

Peannts '  7 

Raftlnggear ,  480 

Total 284,996 


Gain  over  last  year,  33,880  tons;  passengers,  19,311. 

Statement  of  vessels  navigating  Trent  River,  Tforth  Carolina,  during  calendar 
year  ending  December  31,  1904. 


Class  of  vessels. 

Nnmber. 

Aggregate 
tonnage. 

Draft. 

Steamers 

68 

32 

16 

126 

8,220 

10,668 

97 

,8,619 

Pert. 
2to8 

Barges 

6to8 

Laonchee 

2  to4 

Schooners  

2to8 

M  6. 

IMPROVEMENT    OF    WATERWAY    BETWEEN    NEWBERN    AND    BEAU- 
FORT, NORTH  CAROLINA. 

References. — See  page  243  of  current  summary. 
.The  project  is  about  30  per  cent  completed. 

During  the  past  year  a  cut  8,250  feet  long,  30  feet  wide,  and  5  feet 
deep  at  mean  low  water  was  dredged  from  the  mouth  of  Harlowe 
Creek  to  the  5-foot  contour  in  Newport  River. 
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For  a  distance  of  4,650  feet  from  the  mouth  of  this  creek  the 
material,  which  was  of  soft  mud,  flowed  back  into  the  cut  to  a  con- 
siderable extent,  and  it  became  necessary  to  redredge  1,850  feet  of 
this  length. 

There  was  removed  a  total  of  26,357  cubic  yards  of  material  at  a 
total  cost  of  $4,604.75.  The  snag  boat  Trent  thoroughly  cleared  the 
approaches  to  the  canal  in  Clubfoot  and  Harlowe  creeks  of  obstruc- 
tions by  removing  1  large  snag,  3  stumps,  and  38  logs,  at  a  total  cost 
of  $546.15,  making  the  total  cost  of  operations  for  the  year  $5,150.90,. 
which  included  $213.86  office  and  contingent  expenses.  Deducting 
this  latter  amount  leaves  $4,937.77  expended  on  the  actual  work 
upon  this  waterway. 

The  improvement  of  this  waterway  is  handicapped  by  the  fact 
that  the  canal  connecting  the  head  of  Clubfoot  Creek  with  that  of 
Harlowe  Creek  is  owned  by  a  corporation,  which  does  nothing 
toward  maintaining  it.  While  the  available  depth  through  the 
canal  at  low  water  is  at  present  greater  than  in  the  approaches,  the 
canal  is  obstructed  by  logs  which  have  been  dropped  from  passing 
rafts,  and  considerable  work  is  needed  to  make  navigation  through 
it  sate. 

It  is  unfortunate  that  the  title  to  this  canal  is  not  vested  in  the 
United  States,  since  the  commercial  importance  of  this  waterway  is 
such  as  to  fully  warrant  its  improvement  by  the  United  States  to* the 
extent  contemplated  in  the  original  project  of  1883,  unless  the  route 
connecting  the  heads  of  Adams  and  Core  creeks  is  to  be  improved  in 
accordance  with  the  project  and  estimate  set  forth  in  House  Docu- 
ment 563,  Fifty-eighth  Congress,  second  session.  To  complete  the 
modified  project  of  1884  will  cost  $57,000. 

Further  appropriations  other  than  $2,000  annually  for  mainte- 
nance are  not  recommended  until  the  title  to  the  canal  is  acquired 
by  the  United  States. 

It  is  proposed  to  apply  the  available  balance  to  maintenance. 

References. — Annual  Reports,  1884,  page  1065;  1890,  page  1130; 
1896,  page  113. 

Money  statement. 

July  1,  1904,  balance  unexpended $6,300.00 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement  • 5, 150.  90 


July  1,  1905,  balance  unexpended 1,149.10 


Amount  (estimated)  required  for  completion  of  existing  project 57, 000.  00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 57,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPBOPBIATIONS. 


Date.  Amount.      ^^ 


Angust  2, 18S8 JIO.OOO  $10,000 

AaRustS,  18H8 10,000  »,00O 

Augnst  11, 1888 15,000  »,000 
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COMMERCIAL  STATISTICS  FOB  CALENOAB  YEAH  ENDING  DECEMBEB  31,   1901. 


C3aaa  of  goods. 

Tons.  P                      Clam  of  goodH. 

Tooa. 

Cotton 

984 

1,458 

206 

477 

658 

278 

60 

12 

26 

6 

7 

460 

084 

237 

Wood 

l.OU 

Cotton  seed 

Timber 

83,7S0 

8!,45I 

Qraias 

Shingles 

WO 

W»y 

Fertilizers 

1,219 

Po£atoea 

at 

cots 

Cattle 

Coal  and  minerals 

Tar 

an 

2 

Ponltrv 

Peanuts                           .  ,..      .-..-    -  - 

3 

Croaa-tles 

1,200 

fet : 

RuftiTig  g^fnr                      , . 

480 

OystoTB 

OMXDfl                                                           

Total    

82,019 

A  decrease  of  7,632  tons  over  last  year.    Number  of  passengers,  250. 
portation  Hues  established  during  the  year,  1. 


Trans- 


Statement  of  vessels  navigating  waterway  between  Newbem  and  Beaufort,  Jf.  O., 
during  the  year  ending  December  SI,  1904. 


Class  of  vessel. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Lftnnch, naphtha ,,     ,. 

a- 

10 
75 

11 

75 
426 

900 
275 

Feet. 
2to4 

4  to  6 

Schooners,  sloops,  etc 

2to4 

Bargees 

5to7 

M  7. 

IMPROVEMENT  OP  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

Reference. — See  pace  244  of  current  summary. 

The  expenditures  of  the  year  were  $2,606.54,  and  the  work  was  as 
follows : 

Under  an  allotment  from  the  appropriation  for  emergencies  in 
river  and  harbor  act  of  April  28,  1904,  the  Bulkhead  shoal  was  re- 
dredged,  resulting  in  a  cut  650  feet  in  length,  100  feet  wide,  and  7 
feet  deep  at  mean  low  water  (thus  i-estoring  the  project  depth  and 
width  across  the  shoal).  Twelve  thousand  two  hundred  and  twenty- 
seven  cubic  yards  of  material  was  removed,  at  a  total  cost  of  $1,605.11. 

In  addition  to  the  above,  grass  and  trees  were  set  out  at  Fort 
Macon;  2,160  linear  feet  of  sand  fences  constructed;  4,024  linear 
feet  of  sand  fences  raised;  1,806  linear  feet  repaired,  and  9,670 
linear  feet  filled  under,  at  a  total  cost  of  $672.76.  At  Shackelford 
Point,  672  linear  feet  of  sand  fences  were  constructed;  128  linear 
feet  raised;  962  linear  feet  repaired;  1,916  linear  feet  filled  under, 
and  452  linear  feet  of  plank  groynes  were  constructed  to  prevent 
erosion  of  the  shore  on  the  inner  or  sound  side  of  the  point,  at  a 
total  cost  of  $372.69. 

It  is  proposed  to  apply  the  available  balance  to  maintaining  the 
sand  fences  at  Fort  Macon  and  Shackelford  Point. 

The  additional  appropriation  of  $2,000  annually  is  recommended 
to  extend  the  sand  nsnces  and  to  maintain  the  Bulkhead  channel  to 
Beaufort. 
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Money  statement. 

July  1,  1901,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and 

harbor  improvements,  act  of  April  28,  1904 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


July  1,  1905,  balance  unexpended 

July  1,  1905,  outstanding  llabllities- 

July  1,  1905,  balance  available 


$772. 05 
2,000.00 

1,000.00 

3, 772. 05 

2,600.64 

1, 16.5.  51 
267.07 


898.44 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 

Submitted  in  compliance  with  requlrments  of  sundry  civil  act  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


2,000.00 


APPBOPBIATIONS. 


Date. 

Amount.'    -^^^     |j                  Date.                  lAmount. 

Agsrre- 
gate. 

Jnlv  4.1888     

$5,000  I         ti,000 

Jane  8, 1886 

15,000 

1165,000 
168,000 

8,000 

MnTrh  8  "">«" 

80,000 
25,000 
20,000 
15,000 
85,000 
15,000 
10,000 

80,000 
66,000 
75,000 
90,000 
126,000 
140,000 
160,000 

Allotted  from  appropria- 
tion for  emerKencies  in 
river  and  harbor  works, 
act  April  28, 1904 

March  8, 1906 

Aniraat  2  1882 

Jiily5,1884  

1 

Aunist  6,1886 

1,000           159,000 

Angnst  11, 1888            

2,000           161,000 
860  I         161,860 

September  19, 1890 

Sales 

July  13, 1892               

COMMEBCIAL  STATISTfCS   FOB  THE   YEAR   ENDING   DECEMBEB   31,    1904. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

949 

1,124 

238 

295 

330 

476 

10 

12 

26 

8 

7 

4,006 

11,689 

Lnmber 

S.660 
880 

Shingles 

Oottx>n-(¥MMl  meni  

Fertilizers 

1,590 
25 

Hay 

General  merchandise . 

21,106 

Potatoes 

Coal 

220 

Vegetables 

Tar 

2 

Cftttle 

Peanuts 

8 

Hogs 

mall  nil 

187 

Potiltry 

Soft  crabs 

500 

Ebbs 

Briclc 

887 

fSt             :           :: :  ;: 

Cross-ties 

6,000 

Oysters 

Shells..: 

2,940 
6,942 

Total 

Wood 

62,226 

Gain  over  last  year,  1,426  tons.    Number  of  passengers,  11,050. 
tlou  lines  established  during  the  year,  none. 


Transporta- 


Statement  of  vesteU  navigating  the  harbor  at  Beaufort,  N.  C, 
year  ending  December  31,  IDOi. 


for  the  calendar' 


Class  of  vessels. 


Number. 


Steamers 

Schooners,  sloops,  etc 
Lanncheeand  yachts. 


20 
820 
106 


Aggregate 

net  ton 

nage. 


1,000 
6,418 


Draft. 


Feet. 
8  to  10 
2  to  10 
2to  6 
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M   8. 
IMPROVEMENT  OF  BEAUFORT  INLET,  NORTH  CAROLINA. 

Reference. — See  page  245  of  current  summary. 

No  work  has  been  done  on  this  improvement,  except  a  survey  of  the 
bar  for  the  purpose  of  establishing  ranges  for  dredging.  Efforts  to 
secure  a  suitable  dredge  for  this  work  nave  thus  far  faUed,  but  the 
dredge  Cape  Fear,  now  engaged  at  the  mouth  of  the  Cape  Fear  River, 
will  probably  be  transferred  to  Beaufort  bar  at  an  early  date. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  $45, 000. 00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      138. 67 

July  1,  1905,  balance  unexpended 44,861.33 

July  1,  1905,  outstanding  liabilities 62.  33 

July  1, 1905,  balance  available 44, 799. 00 


APPBOPRIATION. 


Date. 

Amonnt. 

IKT 

]fBich8,19IK 

|4S,aOO 

Si^OOO 

COMMERCIAL  STATISTICS  FOB  THE  YEAB  ENDING  DECEMBER  31,   1904. 


Clam  of  goods. 


Pteh 

Lumber 

Qenenil  merchandise . 

Total 


Tons. 


1.800 
1,ISOO 
1,000 


4,000 


M  9. 

IMPROVEMENT  OF  WATERWAY  BETWEEN  BEAUFORT  HARBOR  AND 
NEW  RIVER,  NORTH  CAROLINA. 

Reference. — See  page  245  of  current  summary. 

The  project  is  about  85  per  cent  completed. 

The  expenditures  of  the  year  were  $4,464.46,  which  included 
$831.18  outstanding  indebtedness  of  last  year,  and  $3,633.28  expendi- 
tures of  the  present  year  for  operating  expenses,  surveys,  and  super- 
intendence, resulting  in  the  removal  up  to  October  1,  1904,  when  the 
work  was  suspended,  of  12,873.6  cubic  yards  of  material. 

The  work  of  the  past  year  consisted  m  dredgixig  the  cut  30  feet 
wide  and  200  feet  long  bletween  Shell  Point  and  Broad  Creek  Cut, 
completing  the  channel  to  60  feet  wide  for  this  distance,  and  extend- 
inff  this  cut  800  feet  eastwardly,  60  feet  wide,  3  to  4  feet  deep,  to  the 
3-foot  contour,  from  which  point  the  project  depth  existed  for  1,000 
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feet  easterly.  From  the  3-foot  contour  on  the  east  of  this  pocket  a 
cut  was  made  1,100  feet  long,  60  feet  wide,  and  4  feet  deep  to  the  west 
end  of  the  original  Broad  Creek  Cut. 

Broad  Creek  Cut,  2,700  feet  long,  was  widened  20  feet — from  40  to 
60  feet — ^throughout  its  length,  to  a  depth  of  3  to  4  feet.  Sanders 
Creek  Cut  has  oeen  widened  20  feet — from  40  to  60  feet — 3  to  4  feet 
deep,  for  a  distance  of  4,150  feet. 

This  work  was  done  at  a  cost  of  23.728  cents  per  cubic  yard.  The 
work  was  done  by  Government  plant  and  hired  labor. 

It  is  proposed  to  apply  the  available  balance  to  the  completion  of 
the  60-TOot  channel. 

It  will  require  annually  $2,500  to  maintain  the  improvement  after 
completion,  which  appropriation  is  recommended. 

Money  statement. 

July  1,  1904,  balance  unexpended $6,775.12 

June  30,  1906,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 4, 464.  46 


July  1,  1905,  balance  unexpended 2,310.66 

Amount  (estimated)  required  for  completion  of  existing  project 18, 040. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  In  addition  to  tbe  balance  unexpended  July  1,  1905 : 

For  works  of  Improvement $18,040.00 

For  maintenance  of  Improvement 2,500.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20,540.00 


APPBOPBIATIONS. 


Date. 

Amount. 

AgKre- 
gate. 

Date. 

Amoimt. 

Aggre- 
gate. 

Aognst  6, 1886 

110,000 

slooo 

16,000 
10,000 

110,000 
lfi,O0O 
80,000 
40,000 

Atumst  18, 18B4 

te,600 
1,000 
9,600 

$42,600 
48,600 
68,000 

Aagust  11, 1888 

JiiSe  8, 1896... 

September  19, 1880 

Jtily  13,1892 

June  18, 1902 

Statement  of  vessels  navigating  waterway  hetween  Beaufort  Harhor  and  New 
River,  North  Carolina,  for  calendar  year  ending  December  SI,  1904. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers 

2 
85 
85 

102 
800 
860 

Feet. 
8 

2     to4 

Trfl"Tl'^«H 

2.6to4 
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COMMEBCIAL  STATIBTICB  FOB  THE  YEAB  KNDINO  DKCEMBEB  31,  ISOi. 


Class  of  gtx)dB. 


Tons. 


Cotton 

Cottonseed 

Cotton-seed  oU 

Cotton-seed  meal 

Grain 

H»y 

Potatoes 

Vegetables 

Cattle 

Horses 

Hobs 1        15 

Pofitry I         4 

Bns I        10 

FBE S,4M 

Oysters ,    1.874 

Cbms 2,l»3 

Bosln 71 


Claae  of  goods. 


Tons. 


Turpentine: 

606           Crade I  8,800 

88            Spirits aOO 

70  1  Wood i.aw 

170  |l  Timber 2,Sn> 

83  |i  Lumber i  12.440 

128  11  Shingles '■  4a 

11   I  Fertflizers 7S5 

80  I  Uachinery ^  » 

26  li  General  merchandise 3,US 

I  Coal  and  minerals 10 

I  Tar as 

I  Peanuts ,  17 

Fishoil « 

Softcrabe 50 

Crosstiee ,  5,000 

SaofUopB 75 

Total '  sr,3SS 


Gain  over  last  year,  1,231  tons.    Transportation  lines  establisbed  during  the 
year,  none.    Number  of  passengers,  750. 


M  lo. 


INLAND  WATERWAY   BETWEEN   NEW   RIVER  AND   8WANSBORO. 
NORTH  CAROLINA. 

See  page  246  of  the  current  summary. 

The  only  expenditures  on  this  waterway  during  the  year  were  for 
making  a  hasty  examination  with  a  view  to  determining  whether 
the  conditions  had  materially  changed  since  the  survey  of  1891. 
This  examination  indicated  that  existing  conditions  are  practically 
the  same  as  in  1891. 

Money  statement. 

July  1,  1904,  balance  unexpended $4,376.27 

June  30,  19C^,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     191. 16 


July  1,  1905,  balance  unexpended 4, 185. 11 

Amount  (estimated)  required  for  completion  of  existing  project 38,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  worlcs  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1905 38,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


AFPBOPBIATION. 


Date. 

Amount. 

'^ 

Appropriation,  SeptemterM.  1890 

♦5,000 

15,000 
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OOMMEBCIAL  STATISTICS  FOB  THE  TEAS  ENDING  DECEMBEB  31,  1004. 


CSaas  of  goods. 

Tons. 

Cotton 

ao 

FiHh 



100 

Ovsters 

160 

OUMDB                   

fiOO 

n^it. 

' 

SO 

Total - - 

-    880 

No  report  last  year. 

Statement  of  veaael*  navigating  waterway  between  New  River  and  Bwansboro, 
N.  C,  during  the  calendar  year  ending  December  31,  1904. 


1 
Claas  of  Teasels.                                          Number. 

Aggpe- 
gratenet 

Draft. 

fMIIng  Tnimlfl                  . 

10 

U6 

Feet 
2-4 

M  II. 

IMPROVEMENT  OF  NEW  RIVEE,  NORTH  CAROLINA. 

References. — See  page  247  of  current  summary. 

Project  was  completed  in  1895. 

The  work  of  the  past  year  has  been  the  collection  of  commercial 
statistics. 

Congress  having  authorized  the  expenditure  of  the  available  bal- 
ance, under  date  of  March  3,  1905,  the  same  will  be  expended  in 
rebuilding  dike  with  oyster  shells,  dredging  to  restore  project  width, 
and  necessary  surveys. 

No  further  appropriations  are  recommended  at  present. 

Money  statement. 

July  1,  1904,  balance  unexpended $3,231.49 

June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 12.97 

Jaly  1,  1905,  balance  unexpended 3, 218. 52 


APPBOPBIATI0N8. 


Date. 

Jiily4,183e,toJiUyT,1838 

Aag:n8t8.188£ 

July  4, 1884 

Angnst  6, 1888 

ENO  1905  M— 


Amount. 


Aggre- 
gato. 


!  sso,noo.oo 


t!S,OI)O.UU  I      5,U0U.0U 
6,000.00  !    10,0UU.(IO 

10,000.00    a),ooo.oo 


Date. 

Augn8tll,1888.... 
September  19, 1890 

July  IS,  1882 

Sales 


Amount. 


Aggre- 
gate. 


ts,ooo.oo  I  t<3,aoo.oo 

6,000.00  ,  28,000.00 

6,000.00  88,000.00 

.10  I  88,000.10 


-77 
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COMMEBCIAL   BTATIBTICS   FOB  THE   YEAB  ENDING   DBCEIfBEB  31,    1904. 


Claas  of  goods. 

Tona 

ClssB  of  goods. 

Tons. 

Ojtton 

130 

210 

15 

40 

8 

1,400 

800 

180 

7 

1» 
80 

Timber 

Lumber 

1,000 

Cottonseed 

800 

GrAins 

S 

Hwy 

Pertfllzers 

800 

Potfttoes 

1,018 

Pish 

Tar 

Oysters 

£ 

Cuiixis 

Total 

Bosin 

5,812 

Turpentine: 

Crude  

Spirits 

Loss  over  last  year,  365  tons. 

Statement  of  vessels  navigating  New  River,  North  Carolina,  during  the  calendar 
year  ending  December  31, 1904. 


Class  of  vessels. 

Number,    net  ton- 
nage. 

Draft. 

Schooners ...        

3                 40 
16                 60 
19                 66 

1 

M^t. 
8.6  to  5 

Naphtha  launches 

8.0toS 

Sharpies 

1.0to£ 

M    13. 

IMPROVEMENT  OF  NORTHEAST  AND  BLACK  RIVERS  AND  CAPB 
PEAE  RIVER  ABOVE  WILMINGTON,  NORTH  CAROLINA. 

(a)    NORTHEAST   RIVEB. 

References. — See  page  248  of  current  summary. 

Work  on  project  60  per  cent  completed. 

The  work  of  the  year  consisted  of  maintenance  by  snagging,  repair- 
ing and  caring  for  plant,  and  collecting  commercial  statistics.  The 
work  was  done  by  hired  labor  and  Government  plant. 

Active  operations  were  carried  on  during  the  months  of  September 
and  June.  The  worst  obstructions  were  removed  between  Wilming- 
ton and  the  sixtieth  mile  board  and  between  the  sixty-eighth  and 
seventy-third  mile  boards,  and  the  river  thoroughly  snagged  and  the 
banks  trimmed  between  the  sixtieth  and  sixty-eighth  mile  boards. 
No  work  was  done  above  the  seventy-third  mile  board.  There  were 
removed  from  the  channel  836  large  snags,  and  on  the  banks  822  trees 
were  cut  and  hauled  back. 

There  was  spent  on  this  improvement  during  the  year  $1,118.04. 

At  present  a  draft  of  6  feet  can  be  carried  up  48  mites  to  Banner- 
man's  bridge  at  lowest  stages,  and  3  feet  to  Groom's  bridge,  8  miles 
above.  From  Groom's  bridge,  47  miles  up,  to  Kornegay's  bridge  it  is 
navigable  for  small  boats  and  rafts  for  about  eight  months  during 
the  year. 

The  minimum  low-water  channel  depth  to  Bannerman's  bridge  is 
6  feet,  to  Groom's  bridge  3  feet,  to  Hallsville  0.5  foot,  to  Kornegay's 
bridge  0.1  foot.  The  channel  is  badly  obstructed  by  snags  above  me 
sixty-eighth  mile  board. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Hallsville. 


Digitized  by 


Google 


APPENDIX  M — BEPOET  OP  CAPTAIN  JOHNSTON. 


1219 


The  appropriations  during;  several  years  past  have  not  been  suffi- 
cient to  properly  maintain  tMs  stream. 

Additional  appropriations  of  $3,000  annually  are  recommended  for 
the  maintenance  of  the  natural  channel. 

Money  statement. 

July  1,  1904,  balance  unexpended ' 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905- 


Jnne  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


$814.44 
2,000.00 

2, 814. 44 

574.90 


July  1,  1905,  balance  unexpended 2,239.54 

July  1,  1905,  outstanding  liabilities 543. 14 


July  1,  1905,  balance  available '. 1,696.40 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  x>t  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  jiver  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

September  19,  1890,  for  North  East  (Cape  Fear)  River,  North  Caro- 
lina  $5, 000. 00 

July  13,  1892,  for  North  East  (Cape  Fear)  River,  North  Carolina..  5,000.00 

August  18,  1894,  for  North  East  (Cape  Fev)  River,  North  Carolina.  5, 000. 00 

Mjtrch  3,  1899,  for  North  East  River,  North  Carolina 2,000.00 

June  13,  1902,  for  North  East  River,  North  Carolina o  2, 000. 00 

Other  receipts,  March  4,  1897,  sales  to  Cape  Fear  River 243.33 

Allotted  from  emergency  appropriation  June  13,  1902 500.00 

March  3,  1905   (allotment) 2,000.00 

Total 21,743.33 


COMMEBCIAL  STATISTICS  FOB  THE  'TEAR  EMDINO  DECEMBEB  31,   1904. 


• 

Class  of  goods. 

Tons. 
872 

leo 

123 

6 

8 

135 

21 

45 

75 

10 

25 

18 

6 

12 

2 

1,120 

UO 
280 

Class  of  goods. 

Tons. 

Cotton 

Tar.... 

ISO 

Wood 

4,600 

Tl,87» 

80 

Cottonseed  meal 

Cottonseed  oil 

Bice,  rongh 

Shingles  and  shingle  blocks 

818 

Qnins 

480 

TT*y  »nd  stnvw 

Crofis-ties 

Brick.- 

2,686 
8,7IS0 
14,825 

Potatoes 

PeanntB     

Pert;ilizer 

Pmitsand  veiiretables 

General  merchandise 

4,000 

cattte.     .    :...:.: 

Coal         

792 

Hogs 

Manhinory         ,                   

85 

Bggs 

Total 

Ponlfary 

106,800 

Pish 

Boein 

Tnipentine: 

Spirits 

Increase  since  last  year,  3,617  tons.    Transportation  lines  established  during 
the  year,  1.    Numl>er  of  passengers,  800. 

••Allotted  from  Joint  appropriation  of  $10,000  for  North  East  and  Black  rivers. 
North  Carolina,  and  Cape  Fear  River.  North  Carolina,  above  Wilmington. 
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Freight  transported. 


Calendar  year  ending  Decemlwr  81— 

TODB. 

Tona 

1800 

40,066 
80,296 
87,4i9 
40,888 
41,006 
80,721 
86,168 
68,808 

1896 

GS,4tt 

1891 

1800 

48,280 

1802 

1900 

66,748 

1808 

1901        

66,873 

1804 

1900 

100,186 

1805 

1908 

102,188 

1896 

1904 

106,800 

18W 

Statement  of  veateU  navigating  North  East  (Cape  Fear)  River,  North  Caro- 
lina, during  the  calendar  year  ending  December  SI,  190i. 


Olaas  of  Teasels. 


Nninber. 


Aggregate 
net  ton- 
nage. 


Draft. 


Steamers... 
Steam  tngs. 
Flats 


172 
8,876 


S  to&B 
g.StoT.K 
1.6to4 


•  About. 

(b)  black  RTVEB. 

References. — See  page  249  of  current  summary. 

Work  on  project  completed. 

Work  done  during  the  year  Has  consisted  of  maintenance  by  snug- 
ging, repairing,  and  caring  for  plant,  and  collecting  commercial  sta- 
tistics.   The  work  was  done  by  hired  labor  and  Government  plant. 

Active  operations  were  carried  on  during  tihe  months  of  August, 
November,  February,  and  May.  The  worst  obstructions  were 
removed  from  the  river  between  the  mouth  and  Clear  Run,  which  is 
the  head  of  steamboat  navigation.  There  were  removed  from  the 
channel  568  large  snags,  and  from  the  banks  698  trees  were  cut  and 
hauled  back.  Repairs  were  made  to  the  snag  boat  H.  G.  Wright  dur- 
ing a  part  of  April  and  May.  * 

There  was  spent  for  this  improvement  during  the  year  $1,022.41,  of 
which  $838.65  was  for  snagging,  etc.,  the  balance  for  repairs  to  plant. 

With  the  available  balance,  it  is  proposed  to  maintain  the  natural 
channel  as  far  up  as  Clear  Run. 

Additional  appropriations  of  $3,000  annually  are  recommended 
for  maintenance.  The  small  appropriations  of  the  past  five  or  sis 
3  ears  have  not  been  suflBcient  to  properly  maintain  this  stream. 

Money  statement. 

July  1,  1904,  balance  unexpended $1,060.24 

Amount  appropriated  by  rlrer  and  harbor  act  approred  March  3, 1905.      2, 000. 00 

3,060.24 
June  30,  1906,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 991. 95 

July  1,  1905,  balance  unexpended 2, 058.  29 

July  1,  1905,  outstanding  liabilities 30.  46 

July  1, 1906,  balance  available 2, 027.  83 
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Amotmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  In  addition  to  the  balance 
unexpended  July  1,  1905 $3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889. 


APPBOPRIATIONS. 


1 
Date.                  i  Amount. 

Aggre- 
gate. 

Date. 

Amoant. 

HfT 

An^nst  5, 1886 '    13,000.00 

13,000.00 
18,000.00 
16,000.00 
16.000.00 
18,000.00 
20,000.00 

Allotted  from  emer- 
S^n^is!^'!™"""' 

}600.00 
2,000.00 

248.34 

July  13, 1692 '    10,000.00 

AnKnBtlTJW* 1     2,000.00 

Jane8,1896 1,000.00 

$20,800.00 
22,600.00 

March  3, 1906 

March  3, 1890                          8,000.00 

Other   receijrte,  sales, 
etc 

Jane  IS,  1902 .-.    a2,000.00 

22,743.34 

•  Allotted  from  joint  appropriation  of  $10,000  for  Northeast  and  Black  rivers.  North 
Carolina,  and  Cape  ITear  River,  North  Carolina,  above  Wilmington. 


COMMEBCIAL  STATISTICS   FOB  THE  YEAB  ENDING   DECEMBEB   31,   1904. 


Class  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  meal . 

Orains 

Hay  and  straw — 

Potatoes 

Cattle 


Tons. 


120 
100 
160 
76 
86 
81 
16 
9 


Eggs 

Poultry 

Ptoh I  2 

EoBln !    8,160 

Turpentine:  I 

Crude j       120 

Spirits 460 


Claasof  goods. 


I 


Tar 

Wood 

Timber 

Lumber 

Shingles 

Poles  and  piles 

Cross-ties 

Brick 

Fertilizer 

General  merchandise 

Peanuts 

Machinery 

Total 


Tons. 


840 

6,600 

40,280 

120 

1,875 

614 

6,600 

88 

1,800 

10,000 

24 

86 


72,677 


Decrease  since  ia^t  year,  1,446  tons;  transportation  lines  established  during 
the  year,  none;  number  of  passengers,  775.  All  of  the  above  passed  over  12 
miles  of  Cape  Fear  Blver,  North  Carolina,  above  Wilmington,  but  Is  not 
included  in  the  report  for  that  river. 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 
1897 

Tons. 

1885                                                          -  .. 

48,850 
61,311  1 
79,429 
5«,051 
4.i,ll03  1 

4i,i:« 
6:^,263 
69,(83  1 

31  144 

1890                  

1898 

38,139 

1891 

1899..    . 

48,533 

1892                

1900 

1901 

1902 

1903 

1904 

.W.OS? 

1893                                                        .   . 

61,069 

1894              - 

72,224 

1895                                     

74  123 

1896             

72,677 
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Statement  of  vessels  navigating  Black  River,  North  Carolina,  during  the  calendar 
year  ending  December  31, 1904. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers 

4 
6 

to 

JPft. 
2.5  to  3.5 

SteamtnsB 

8.6  to  4  J> 

Flats . .             .  :: 

AhaaUO          B.ocn 

1.5  to  4.9 

(c)  CAPE  rEAB  ABOVE  WILMINQTON. 

References. — See  page  250  of  current  summary. 

The  project  of  1881  has  been  about  30  per  cent  completed,  and  no 
work  under  it,  except  for  maintenance,  has  oeen  done  for  several  years. 
It  ha.s  been  superseded  by  the  canalization  project  of  1902. 

The  work  done  during  the  year  has  consisted  of  maintenance  by 
snagging,  doing  preliminary  work  necessary  for  determining  sites  for 
locks  and  dams  under  the  canalization  project,  caring  for  plant,  and 
collecting  commercial  statistics.  The  work  was  done  by  hired  labor 
and  Government  plant. 

Under  maintenance,  snagging  operations  were  carried  on  between 
the  mouth  of  Black  River  and  Fayetteville,  during  October  and 
November.  There  were  removed  from  the  channel  834  large  snags 
and  2  trees.    The  cost  of  maintenance  during  the  year  was  $892.02. 

Under  the  canalization  project,  the  survey  for  the  purpose  of  deter- 
mining the  locations  of  sites  for  locks  and  dams,  in  progress  at  the 
beginning  of  the  year,  was  completed  in  September,  with  the  excep- 
tion of  making  tne  necessary  borings,  etc.,  to  determine  the  exact 
locations  of  the  proposed  sites  and  putting  in  permanent  bench  marks. 
The  survey  was  hindered  by  frequent  freshets,  which  also  caused  the 
delay  in  investigating  proposed  sites.  One  hundred  and  ninety-five 
cross  sections  were  taken,  96,702  linear  feet  of  traverse  line  run, 
103,500  linear  feet  of  river  level  line  run,  97,000  linear  feet  of  level 
line  run,  95,100  linear  feet  of  channel  soundings  taken,  208  cross  sec- 
tions sounded,  and  38,918  linear  feet  of  level  line  rerun,  completing 
the  survey  for  about  77  miles.  The  cost  of  the  survey  during  the  year 
was  $2,869.93,  which  includes  outstanding  liabilities  at  the  end  of  the 
year,  but  does  not  include  those  at  the  end  of  the  preceding  year. 

Total  actually  spent  on  maintenance  and  survey  during  the  year, 
$3,761.95. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Fayetteville,  make  the  necessary  investigations  to  deter- 
mine the  exact  locations  of  sites  for  proposed  locks  and  dams  under 
the  canalization  project  for  obtaining  8  feet  depth  to  Fayetteville, 
purchase  sites  for  locks  and  dams  when  locations  are  determined,  and 
establish  permanent  bench  marks  along  the  river. 

Additional  appropriations  are  recommended  of  $8,000  annually  for 
the  maintenance  of  tne  present  channel  to  Fayetteville  and  of  $400,000 
for  the  construction  of  the  first  lock  and  dam.  It  is  not  believed 
advisable  to  begin  the  construction  of  a  lock  and  dam  until  funds  are 
available  for  its  completion  under  one  contract.  The  appropriations 
for  maintenance  of  late  years  have  not  been  sufficient  to  properly 
maintain  the  natural  channel. 
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MAINTENANCE. 

July  1,  1904,  balance  nnexi>ended $1,350.12 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 
1905 _  5, 000. 00 


June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 


July  1,  1905,  balance  unexpended- 


6, 300. 12 
892.02 


5,458.10 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1905 8,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


CANALIZATION. 

July  1,  1904,  balance  unexpended $44, 303.  .52 

June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of 
improvement 3, 693. 07 


July  1,  1905,  balance  unexpended. .. 
July  1,  1905,  outstanding  liabilities . 

July  1, 1905,  balance  available 


40,  610.  45 
5.00 

40,  605.  45 


Amount  (estimated)  required  for  completion  of  existing  project 1,  .300, 000. 00 


'.Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1905 400,000.00 

Submitted  In  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1897. 


APPBOFBIATIONS. 


Date. 

Amount. 

AKgre- 
gate. 

Date. 

Amoont 

Agarre- 
gate. 

March  8,1881 

180,000.00 

80,000.00 

6,000.00 

11,260.00 

12,000.00 

16,000.00 

16,000.00 

14.000.00 

5,000. 00 

5,000.00 

$80,000.00 
60,000.00 
66,000.00 
76,260.00 
88,260.00 
108,260.00 
118,260.00 
182,260.00 
187,260.00 
142,260.00 

Jane  18, 1902 

0(66,000.00 

^e.ooo.oo 

414.88 

tise  2G0  nil 

ATitrnst2,18tl2 

AUotted  from  emer- 
gency apin-opriation 
for  Nortli  East.  Cape 
Fear,  and  Black  riv- 
ers, March  8, 1906 

Other  receipts:  Sales  to 
other  appropriationa 
rinring  fifer              .      , 

July  5, 1884 

AaKTMt6,188e 

Aa§aBtll,1888         

September  19, 1880 

July  13, 1898    

208,260.00 

Anenst  18, 1804 

Jime8,18e6 

208,664.33 

MarcliS,180B.. 

•  six  thousand  dollars  allotted  from  joint  appropriation  of  $10,000  for  North  East  and 
Black  rivers.  North  Carolina,  and  Cape  Fear  River,  North  Carolina,  above  WllBilneton. 

'  Five  thousand  dollars  allotted  from  joint  appropriation  of  $9,000  foi  North  East, 
Cape  Fear,  and  Black  rivers,  North  Carolina. 
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COMMERCIAL  STATISTICS   FOB  THE'  TEAB  ENDING  DECBMBEB  31,   1904. 


Class  of  goods. 


Tons. 


Cotton I  1,876 

Cottonseed I  810 

Ootton-aeed  meal I  110 

'^Cotton-seed  oil I  2 

Grain I  108 

Bloe,  rougb i  15 

Hay  and  straw 60 

Po&toee 88 

Cattle 81 

Horaee I  18 

Hogs '  80 

Poultry I  20 

Eggs .1  25 

KosJn I  1,840 

Turpentine: 

Crude I  600 

Spirits 460 

Tar i  1,980 


Class  of  goods. 


Tons. 


Wood 10,000 

Timber 51,477 

Lumber 1,060 

Shingles 1,875 

Ferffliro™ 28,486 

Machinery 126 

Oeneral  merchandise 94,400 

Coal  and  mineials 1,000 

Brick 6,500 

Peanuts i  15 

Pish I  5 

Fruit  and  vegetables i  25 

CrosB-tlee 18,750 

Poles  andpiles '  3,868 

Tobacco,  leaf 8 

Pinestraw 808 


Total. 


160,016 


Decrease  since  last  year,  6,676  tons.  There  was  a  considerable  gain  in  tbe 
fertilizer  tonnage,  but  n  loss  In  general  merchandise,  tlml)er,  poles,  and  cross- 
ties.  In  other  items  there  was  not  much  variation.  Transportation  lines  estab- 
lished during  the  year,  none.    Number  of  passengers,  3,000  (estimated). 

All  of  Blaclc  River  commerce  (72,677  tons)  passed  over  12  miles  of  tbls  river, 
but  is  not  Included  in  the  above. 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

80,000 
120,000 
88,688 
72,810 
92,767 
86,497 
108,727 
89,867 

Calendar  year  ending- December  81— 

Tons. 

1880 ... 

1897 

ISBtt 

91,841 

1800 

1891 

1889 

114,877 

1892 

1900 

129,622 

1893 

1901 

124,112 

1894 

1902 

187,534 

1895 

1908 

166,  ate 

1806 

1004 

160,016 

Statement  of  vessels  navigating  Cape  Fear  River,  North  Carolina,  above  WU- 
mington,  during  the  calendar  year  ending  December  SI,  1904. 


Class  of  vessel. 


Steamers 

Steam  tugs . . 
Flats  (about) 


^^-      ^tt 
""■     '  tonnage. 


480 

177 

8,000 


Draft. 


Feet, 
a    to4 
8.5to7 
1.6to4.5 


M  J3. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND 

BELOW  WILMINGTON. 

References. — See  page  251  of  current  summary- 
Work  on  this  project  is  about  62  per  cent  completed. 
The  operations  for  the  year  have  been  the  work  of  the  suction 
dredge  Cape  Fear  on  the  Ocean  Bar  and  Snows  Marsh  channels  and 
of  the  clam-shell  dredge  Ajax  on  the  river  channels;  also  the  repair- 
ing of  New  Inlet  and  Swash  Defense  dams,  making  minor  surveys, 
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and  repairing  and  caring  for  plant.  All  work  was  done  by  United 
States  plant  and  hired  labor. 

The  disbursements  of  the  year  were  $56^00.77,  of  which  $3,453.21 
was  for  outstanding  liabilities  of  last  year,  leaving  $52,747.56  per- 
taining to  the  present  fiscal  year.  If  to  this  the  present  outstanding 
liabilities,  $7,299.86,  be  added,  we  obtain  the  sum  of  $60,047.41. 

To  arrive  at  the  cost  of  the  year's  w6rk,  the  sum  of  $1,932.11, 
I'eceived  from  rents  and  sales,  is  deducted,  leaving  $58,115.30  the 
actual  cast  of  the  following  work : 

481,180  cubic  yards  of  sand  removed  by  dredge  Cape  Fear,  at  4.8— 

cents    . $23,  026.  20 

486,927  cubic  yards  of  sand  and  mud  removed  by  dredge  Ajax,  at 

0.7  cents 32,775.42 

71  stumps  removed  by  dredge  Ajax. 
44  logs  removed  by  dredge  Ajax. 

(The  cost  of  this  work  Is  Inclnded  In  the  above-named  sum 
of  $32,775.42.  As  It  Is  not  practicable  to  arrive  at  the  exact 
cost  of  removing  these  logs  and  stumps,  It  Is  In  this  estimate 
considered  merely  as  an  Incidental  to  the  dredging.) 

Repairs  to  New  Inlet  dam 860.23 

(These  repairs  consisted  chiefly  of  recoplng  the  surface  by 
readjusting  the  stones,  57  tons  of  new  stone  being  added.) 

Repairs  to  Swash  Defense  dam 1, 453. 40 

(These  repairs  consisted  of  recoplng  and  the  addition  of  470 
tons  of  new  stone.) 

Total  58, 115.30 

It  will  be  noted  that  the  above  figures  include  superintendence 
and  inspection^  surveys,  office  expenses,  repairs  to  plant,  purchase  of 
supplies,  etc.,  in  fact  every  item  of  expense  in  any  way  chargeable 
to  this  work. 

It  does  not,  however,  include  depreciation  of  plant.  The  first 
cost  of  the  Cape  Fear  was  about  $61,000,  and  that  of  the  Ajax,  with 
her  scows  ana  tenders,  about  $72,000.  If  deterioration  be  figured 
at  5  per  cent  of  the  first  cost  (a  liberal  estimate,  since  the  plant  is 
always  kept  in  good  repair) ,  the  cost  of  dredging  by  the  Cape  Fear 
amounts  to  0.05^V  cents  per  yard  and  the  cost  of  dredging  by  the 
Ajax  amounts  to  0.07^'^ —  cents  per  yard.  The  average  cost  of  the 
year's  work  by  the  two  dredges  amounts  to  6tV  cents  per  yard, 
deterioration  and  all  expenses  being  included. 

For  details  of  the  above  work  see  report  of  Assistant  Engineer 
R.  C.  Merritt,  appended. 

With  the  available  balance  it  is  proposed  to  restore  New  Inlet  and 
Swash  Defense  dams,  maintain  the  present  dredged  channels,  and 
continue  the  project  to  obtain  20  feet  depth  and  270  feet  width  from 
Wilmington  to  the  ocean,  make  surveys  necessary  for  the  proper 
prosecution  of  the  work,  and  make  the  examination  called  for  by  the 
act  of  March  3,  1905,  to  determine  whether  any  modifications  in  the 
project  are  desirable. 

Additional  appropriations  are  recommended  of  $250,000  for  con- 
tinuing the  improvement  under  the  project  and  of  $50,()00  for  main- 
tenance of  the  improvement. 
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Money  statement. 

July  1,  1904,  balance  unexpended $00,413.13 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1905.  150, 000. 00 
Amount  received  from  rents  and  sales  during  fiscal  year 1,932. 11 


June  30,  1905,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $14,000.00 

For  maintenance  of  Improvement 42,200.77 


212. 345. 24 


56,200.77 


July  1,  1905,  balance  unexpended 156. 144. 47 

July  1,  1905,  outstanding  liabilities 7, 299. 85 


July  1, 1905,  balance  available 148,844.62 


July  1,  1905,  amount  covered  by  uncompleted  contracts 5. 235. 00 


Amount  (estimated)  required  for  completion  of  existing  project 835, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1007,  In  addition  to  the  balance  unexpended  July  1,  1905 : 

For  worlis  of  improvement .$250,000.00 

For  maintenance  of  improvement 50,000.00 


Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


300,000.00 


ABSTBACT   OF   CONTRACT. 

Contract  (emergency)  with  Llnehan,  Carroll  &  Co.,  dated  May  23,  1905,  for 
2,000  tons  of  stone,  at  fl.60  per  ton.  Delivery  to  begin  within  ten  days  after 
signature  to  contract  (May  23,  1905)  and  to  be  completed  within  six  weeks 
from  date  of  commencement 


APFBOFBIATIONS. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

March  2,  18!9,  to  July 

o  18118, 228.12 

August  IL  1888 

1246,000 
170,000 
200,000 
800,000 
196,000 
150,000 
160,000 

80,000 

150,000 

12,106,000.00 

2,275,000.00 
2, 47,S,  000.00 
2,675,000.00 

s,8m,ooa.m 

8,09),  000. 00 
8,170,000.00 

22,18M             

September  19, 1890 

.Tniv  ia  inog 

July  11. 1870 

March  8,1871 

$!<■>. (Jill 

7.\m 

KXi.OOO 

iiNi.ino 

IM.OOO 

irid.QOO 

i(»>.Gno 

11111.000 

jirm,  iKio.no 
i;.i,i»  10.00 
;.T-).(K»i.(io 
:M,(i(i(i.flo 
.'iSj.iKKi.no 

(TO.IOI.dl 

M07,  .".III  1.(1(1 

!¥)7..V>i,l«l 

l,l»17,.")i«i.i«l 

l,i:s7,r*n.iio 

1,277,. '5(1(1.00 

i,7(e,.-xio.oo 

l.tTO.OOO.OO 

August  18. 18M 

June  8, 1896 

June  10, 1872       

March  8, 1899 

Mnr^^  !>,  IKTK 

June  la  1908 

June  28, 1874 

March  8, 1875 

AUottod  from  mainte- 
nance appropriation 
act  AprilS.  1904 

March  3, 1906 

AoKiist  14,1876 

8.800,000.00 
8,860,000.00 

June  18, 1878 

MarchS,  187» 

Other    receipts:    Sales 
and  rents  to  other  ap- 

Jnnel4,'l880 

Til.  000 

March  8, 1881 

Ud.OOO 
235,000 
2UI),Q0O 

lot. 800 

28,875.30 

August  2, 1882 

Julys,  1884 

Tot»l 

8,372,875.80 

August  5, 1886 

•  Balance  of  $3,728.07  turned  over  to  surplus  fund. 
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COMHEBCIAI.  STATISTICS  FOB  YEAB  ENDING  DECEMBEB  31,   1904. 

Exports,  foreign  and  coastwise. 

[Furnished  by  Wilmington  Chamber  of  Commerce  and  Col.  J.  L.  Cantwell.] 

Tons. 

Cotton 71, 249 

Manufactured  cotton  and  yam  goods 1, 132 

Lumber 87, 835 

Gum  logs L 6, 400 

Cross-ties  , 21, 950 

Wood,  poplar 2, 160 

Shingles 1 6, 396 

Rosin 14, 977 

Tar 6, 517 

Turpentine : 

Spirits : 3, 983 

Crude   5, 051 

Pitch  222 

Peanuts    1, 825 

Miscellaneous   (estimated) 65,000 

Total  294, 697 

Exports,  internal. 

[Fnmlsbed  by  steamboat,  flat,  and  raft  men.] 

Miscellaneous  ^ 80,  523 

Total  exports  (foreign,  coastwise,  and  internal) 375,220 

.  Imports,  foreign  and  coastwise. 

[Furnlabed  by  Importers  and  manufacturers.] 

Tons. 

Fertilizer  90, 764 

Coal L._     11, 323 

Salt  5, 530 

Oil   16, 892 

Cement  6, 712 

Molasses 800 

Grain,  corn,  and  rice 800 

Miscellaneous  (naval  stores,  cotton,  general  merchandise,  etc.)  100,000 

Total  2.32, 821 

Imports,  internal. 

[Furnished  by  steamboat,  flat,  and  raft  men.] 

Tons. 

Cotton 1,972 

Tar 3,220 

Turpentine : 

Spirits 1,160 

Crude 870 

Rosin 6,120 

Lumber  and  timber 164,826 

Cross-ties : 27,906 

Shingles 4, 063 

Telegraph  poles  and  piles 4,646 

Wood ■ 21,000 

Brick 10,250 

Miscellaneous 1, 937 

Total 247.970 

Total  Imports  (foreign,  coastwise,  and  Internal) 480,791 
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8UMMABT. 

Eaiports. 

Tons. 

Foreign  and  coastwise 2&4,  U97 

Internal 80, 523 

Imports. 

Foreign  and  coastwise 232,821 

Internal 247, 970 


Total  commerce , 856,  Oil 

Increase  since  last  year,  12,074  tons.    Transportation  lines  established  during 
the  year,  1. 

Statement  of  foreign  and  coastwise  vessels  of  100  tons  and  over  at  the  port  of 
Wilmington,  N.  C,  for  the  calendar  year  ending  December  SI,  1904. 

[FurniBbed  by  Capt.  E.  D.  Williams,  harbor  master.] 


ClasB  of  reseel. 

American. 

Foreign. 

TotaL 

Number. 

Tonnacce. 

Nranber. 

Tonnage. 

Number. 

Tonnage. 

flt^wTnors....         . 

107 
6 
2 
6 

02 

187,606 

2,667 

880 

10,774 

42,975 

(4 

10 
2 

82,680 

7646 

628 

161 
16 

4 

6 

108 

82D,12S 

Barks 

10,213 

Brigs             

1,668 

10,774 

Schooners  -     ......... . 

U 

2,ao( 

46,279 

Total   

212 

1»(,9(2 

67 

83,002 

sra 

ssi.m 

The  above  does  not  Include  vessels  which  took  cargoes  to  Soutbport,  Fort 
Caswell,  or  the  flsh  factories,  or  vessels  coming  to  Southport  in  distress  for  sup- 
plies or  for  a  harbor,  the  total  estimiited  tonnage  of  which  is  40,000  tons. 

Vessels  owned  by  the  United  States  Government  are  not  Included.  No  record 
is  made  of  8tearal)oat8  plying  on  the  rivers  above  and  below  Wilmington,  or  of 
small  vessels  and  steam  tugs  of  less  than  100  tons. 

Foreign  commerce  for  the  calendar  year  1904. 

[FurniBbed  by  the  collector  of  customs  of  the  port  of  Wilmington,  N.  C] 


Class  of  goods. 

Qnan- 

aty. 

Value. 

Exports. 

Cotton 

bales  . 

278,794 
60,006 
97 
13,784 
8,781 
1,0(4 

116,2(1,288 
H»,6a8 
800 
26,360 
68, 7U 
6,206 
20.282 

Rnatn 

Tar 

do.... 

.Mfeet.. 

M.. 

Mlfl04^11aneoiiff                        .... 

.tO"fl. 

Eainit 

do.... 

10,790 
6020 
12,987 
16,206 

fU7,en 

180.013 

Potash  (M.  and  8.  of)        

do.... 

tierces.. 

tons.. 

Molasses 

90,941 

Miscellaneoos 

880,060 

Total 

16,601,688 

667.6IS 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  81— 

Tons. 

1869 

220,  noo. 

826,  .512 
8(6,667 

1897 

606,488 

m.tm 

1889 

1898 

1880...  . 

1890. 

811.881 
600,868 
727,898 

1801 

8U,443 
841,44IK 

1900 

1892 

1901.      . 

1893 

892,965 
487,688 
618,064 
818,208 

1908 

1894 

1908.     ..                        .... 

1806 

1904 

8GA,0U 

1806 
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Cotton  steamers  loaded  at  the  port  of  Wilmington,  N.  C,  during  the  calendar 
year  ending  December  SI,  1904. 

[Furnished  by  Messrs.  Alexander  Spmnt  &  Son.] 


Name  of  steamer. 


Registered 
tonnage. 


Draft 
loaded. 


Bales. 


Ooeano 

Azmlnster 

City  of  OloQceeter. 

Naparima 

Boda 

Harbart 

Janeta 

Cayo  Blanco 

Ursnla  Bright 

Bosneath  

OnJseppe  OarraJa . 

Palka rr.. 

Toloea 

HaelTa 

BasDara 

Vera 

Belgate 

Skerry  vore 

DaTidllainland... 
Anglo  OanadJan .. . 

Hdaby 

Daleby 

Pemfleld 

KingswDod 

Anglo  Saxon 

Hiramar 

Uakta 

'Qreatliam 

Toloea 

Total 


8,0EO 
1,280 
1,678 
1,0(3 
1,687 
S,149 
2,179 
1,786 
2,114 
1,128 
1,097 
1,107 
2,009 
1,680 
2,486 
1,854 
2,604 
2,199 
1,201 
2,679 
2,421 
2,868 
2,026 
1,209 
8,671 
1,661 
1,648 
1,681 
2,0W 


Feet. 
18.9 
14.6 
18.4 
16.6 
17.4 
20.0 
18.6 
17.6 
17.0 
17.6 
16.0 
14.6 
18.4 
16.6 
18.0 
17.0 
18.6 
19.0 
16.0 
20.6 
19.6 
17.6 
18.0 
16.0 
20.6 
17.6 
17.6 
18.0 
18.6 


17,088 
6,919 
8,064 
4,985 
8,628 

11,670 

11,000 
8,618 

U,180 
4,470 
8,668 
6,076 

10,000 
8,106 

12,982 
8,968 

12,011 

10,248 
6,789 

16,788 

11,901 

12,260 
9,842 
6,700 

17,228 
7,626 
7,814 
7,661 

10,948 


54,127 


276,794 


BKPOBT  01'   MS.  B.   C.   MEBBITT,  ASSISTANT  ENOINEEB. 

WiLMiNOTON,  N.  C,  June  SO,  1905.' 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for 
the  improvement  of  the  Cape  Fear  River,  North  Carolina,  at  and  l)€iow  Wil- 
mington, for  the  fiscal  year  ending  June  30,  1905 :  ' 

CONDITION  AT  BEOINNINO  OF  YEAB. 

To  July  1,  1004,  dredging  had  been  done  at  the  various  shoals,  as  follows: 
(The  depths  refer  to  mean  low  water.)  ^ 


Name  of  shoaL 

Distance 

below 

WU- 

miiiflrtiOii  • 

Length 
dog. 

Width 
dog. 

Depth 
dng. 

Remarks. 

Wilmington 

Allgator  Creek... 
Brunswick  River. 

Logs  and  Big 

See  Island 

LUUpnt 

Old    Bmnswlck 

Oove. 
Midnight  .... 

MiUe. 
0.0 

1.6 
8 

7 

9.5 
11 
18.6 

16 
19 
80 
80 

Feet. 
3,200 

9,800 
8,600 

16,  TOO 

4,000 
17,200 
5,000 

14.500 
2,000 
9,600 
6,000 

Feet. 

270 

148 
186  to  222 

148 

148 
148 
148 

148 

148 

233  to  270 

800 

Feet. 
20 

20 

20 

20 

20 

20 

.   20 

20 

20 

16  to  18 

20 

In  addition,  an  average  width  of  ISO 
feet  between  channel  and  harbor 
lines  had  been  dng  20  feet  deep. 

Upper  1,000  feet  222  feet  wide;  lower 
7  600  feet  186  feet  wide;  slight  shoal- 

Rligl't  shoaling. 

Do. 
Slight  shoaling  near  upper  end. 
Slight  shoaling  In  middle  reach. 

Heaves  Point 

Ocean  bar 

18-foot  channel  about  ISO  feet  wide. 
Shoaled;  width  of  20-foot  channel  was 

200  feet  at  narrowest  place. 
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■ 

Tbeee  channels  have  been  prerlonsly  dredged  to  16  feet  depth  for  tbe  fall 
width  of  270  feet,  excepting  Snows  Marsh  channel,  where  the  bottom  width  was 
233  feet,  and  Keg  Island  shoal,  where  the  natural  depth  exceeded  16  feet 

New  Inlet  dam  was  in  fair  condition,  exciting  near  the  Zekes  Island  shore 
connection,  where  settlement  bad  occurred  and  some  of  the  large  stone  coping 
was  out  of  place.  Swash  Defense  dam  was  considerably  damaged  for  the 
greater  portion  of  its  length.  Snows  Marsb  dike  was  almost  obliterated.  The 
old  Woodbury  Jetty,  opposite  Baldhead  Point,  had  lieen  removed  to  a  de|itb  of 
25  feet 

OPKRATION8  FOB  THE  YKAB. 

The  operations  for  the  year  have  principally  consisted  of  the  work  of  the  suc- 
tion dredge  Cape  Fear  on  the  Ocean  Bar  and  Snows  Marsh  channels,  and  the  clam- 
shell dredge  Ajax  on  the  river  channels,  making  repairs  to  New  Inlet  and  Swasb 
Defense  dams,  making  minor  surveys,  and  repairing  and  caring  for  plant  All 
work  was  done  by  hired  labor  and  United  States  plant. 

The  suction  dredge  Cape  Fear  was  employed  on  the  Ocean  Bar  channel  wbai 
weather  permitted  and  at  other  times  on  Snows  Marsh  channel.  From  January 
21  to  February  20  the  dredge  was  detained  at  Wilmington  making  repairs  to 
boiler,  machinery,  and  tail  shaft 

The  amount  of  work  done  by  the  Cape  Fear  during  the  year  and  the  location 
of  the  same  is  as  follows : 

Cubic  yards. 

Ocean  Bar  channel 352,968 

Snows  Marsh  channel 128,212 

Total 481, 180 

The  cost  of  this  work  may  be  simimarized  as  follows : 

OPERATING  DREOOE. 

Labor,  operating $8, 695. 41 

Minor  repairs 2, 411.  23 

Machine  supplies 478.  46 

Fuel 5, 615. 18 

Subsistence 1,  700. 25 

Property,  rope,  etc 303.91 

Special  repairs 971.  53 

Repairs  to  windmill ^ 7.73 

Total 20. 183.  70 

Deduct  as  follows : 
Received  from  Savannah  district  for  rent 1,557.50 

Total  cost  of  operating . 18,628.20 

Other  expenses  chargeable  to  this  work : 

Superintendence  and  surveys ^1,600.00 

Rent  watching  yard,  etc.,  at  Wilmington  (part) 400.00 

Operating  steamer  Mercur  and  launch  Jiancy  (part),  in- 
spection and  survey  boats 1,300.00 

Main  office  expenses  (part) 1,200.00 

Total   cost  of  other  expenses  chargeable  to  this 

work 4, 400. 00 

Total  cost  of  operating  and  other  expenses 23,026. 20 

Cost  per  cubic  yard  for  operating,  3.9  cents. 

Cost  per  cubic  yard  for  operating  and  other  expenses,  4.8  cents. 

The  cost  of  this  dredging  per  cubic  yard  is  very  low,  which  is  due  to  the  fact 
that  $1,557.50  due  from  the  Savannah  district  for  repairs  to  the  dredge  made 
last  year  was  paid  this  year  and  credited  to  this  year's  work,  and  also  to  the 
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fact  that  no  very  extensive  repairs  were  made  to  the  plant  during  the  year  and 
all  other  expenses  were  kept  at  a  minimum.  If  we  do  not  deduct  the  $1,557.50 
paid  by  the  Savannah  district,  it  will  make  the  cost  4.2  cents  per  cubic  yard 
for  operating  and  5.1  cents  per  cubic  yard  for  operating  and  all  other  expenses, 
which  is  the  actual  cost  of  the  work  during  the  year. 

The  clam-shell  dredge  Ajax  has  been  continuously  at  work  during  the  year 
on  restoring  to  20  feet  "depth,  at  mean,  low  water,  the  shoaled  portion  of  the 
river  channels  that  had  been  previously  dug  to  that  depth,  and  Increasing  the 
width  of  the  20-foot  channel  nt  Alligator  Creek  Shoal. 

The  amount  of  work  done  by  this  dredge  during  the  year  and  the  location  of 
the  same  is  as  follows : 


Name  of  ahoel. 

Cubic 
Tarda. 

Stnmi». 

Logs. 

Wflmtngton  nhonl 

1,884 
149.645 
22,284 
28,145 
2T,e88 

iso,<k; 

»,T88 
18,606 

S 

Alligator  Creek 

16 

81 

Hranswick  Biver.  ...                                                                  

1 

T,nfrRRn<1  Biff  Ta1(^n<1 

8 
28 
25 

1 

Keg  Island 

1 

LilBptrt 

6 

Old  Bmnswlok  Cove                                                               

•MlrtTiipht 

TotaU 

488,927 

71 

44 

The  cost  of  this  work  may  be  summarized  as  follows : 

Operating  dredge  Ajax: 

Labor,  operating $5,612.18 

Minor  repairs 2,210.81 

Machine  supplies 534.49 

Fuel 2,741.01 

Subsistence   1,114.26 

PH^)erty,  rope,  etc 1,621.81 

Repairs  to  mud  scows 1,072.16 

Repairs  to  coal  scow 10. 00 

$14, 916. 72 

Operating  tug  Caswell: 

Labor,  operating 3,703.00 

Minor  repairs 783.89 

Machine  supplies 321.66 

Fuel 2,831.84 

Subsistence    847.34 

Property,  rope,  etc 446.52 

8,93425 

Operating  tug  Cynthia: 

Labor,  operating 809.00 

Minor  repairs 925.24 

Machine  supplies.. 48.28 

Fuel 321.46 

Subsistence   156.65 

Propert}',  rope,  etc — . 303.65 

2, 564.  28 

Total    cost •-    26,415.25 

Deduct  as  follows : 
Received  from  sale  of  old  Junk 374.61 

Total  cost  for  operating  this  plant 26, 040. 64 
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Other  expenses  chargeable  to  this  \tork : 

Saperintendence  and  surveys $2,150.00 

Rent,  watching  yard,  etc.,  at  Wtlmlngton  (part) 747. 17 

Operating  steamer  itercur  and  launch  Vancy  (part),  in- 
spection and  survey  boats 1,700.00 

Repairing  channel  ranges 437.61 

Main  office  expenses  (part).-. 1_.    1,700.00 

Total  cost  of  other  expenses  chargeable  to  this  work $6, 734. 78 

Total  cost  of  operating  and  other  expenses 82,  775. 42 

Cost  of  dredging  per  cubic  yard  for  operating,  excluding  logs  and  stumps, 
5.3  cents. 

Cost  of  dredging  per  cubic  yard  for  operating  and  other  expenses,  excluding 
logs  and  stumps,  6.7  cents. 

Repairs  were  started  on  New  Inlet  dam  in  May  of  this  year  and  are  now  In 
progress,  consisting  of  patching  coping  where  damaged  by  storm  near  Zekea 
Island,  shore  connection,  with  stone  received  from  the  old  Woodbury  jetty, 
and  57  tons  of  ballast  rock  were  also  purchased  and  used  In  making  repairs. 

The  cost  of  this  work  may  be  summarized  as  follows : 

Labor $388. 88 

Subsistence   122.07 

Fifty-seven  tons  ballast  rock,  at  $1 57.00 

Sand  bags 27. 50 

Fuel 8.  73 

Repairs  to  plant 51.74 

Repairs  to  quarters 23.47 

Property  and  rope 60.00 

Steamer  Merewr : 

Towing    (part) 15.00 

Sui>erintendence   (part) 30.00 

Superintendence 74.84 

Main  office  expenses 10.00 

Total  cost  of  repairs 860. 23 

Repairs  were  started  on  Swash  Defense  dam  In  June  and  are  still  in  progress. 
The  repairs  made  so  far  consist  of  placing  rubblestone,  in  pieces  weighing  from 
25  to  200  pounds,  on  low  places  along  the  dam,  and  relaying  a  small  amount  of 
the  coping. 

The  cost  of  this  work  may  be  summarized  as  follows : 

Labor    $111. 00 

Subsistence   30.00 

470  jVi  tons  stone,  at  $1.60 752.46 

Unloading  stone  at  Wilmington 91.95 

Fuel    10.00 

Repairs  to  plant 50.00 

Repairs  to  quarters 40.00 

Property  and  rope 132.43 

Steamer  Mercur: 

Towing  (part) 154.73 

Superintendence   (part) . 20.00 

Superlnten(lence 50.00 

Main  office  expenses *  10.88 

Total  coat  of  repairs 1.453.45 
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Tbe  cost  of  operating  the  survey  and  inspection  boat  MeriMr  and  launch 
Hancy  during  tbe  year  was  as  follows : 

Labor,  operating $1,297.56 

Minor  repairs 433. 09 

Machine  supplies • 141. 05 

Fuel 517.30 

Subsistence 490. 57 

Property,  rope,  etc 72.43 

Operating  launch  Hancy 267.73 

Total  cost 3,219.  73 

This  amount  has  been  charged  into  tbe  cost  of  tbe  work  as  follows : 

Cape  Fear,  dredging 11,300.00 

Ajaw,  dredging 1, 700. 00 

Repairs  *to  new  Inlet  dam 45.00 

Repairs  to  swasb  defense  dam 174.73 

Total 3, 219.  73 

Tbe  cost  of  renting  and  watching  yard  at  Wilmington,  N.  C,  during  the  year 
was  $1,147.17,  and  has  been  charged  into  the  cost  of  tbe  work  as  follows : 

Cape  Fear,  dredging $400.00 

Afax,  dredging 747. 17 

Total 1, 147. 17 

Repairs  were  made  to  channel  ranges  during  the  year  at  a  cost  of  $487.61,  all 
of  which  was  charged  into  the  cost  of  the  dredging  done  by  the  dredge  Ajax. 

The  coat  of  superintending  the  work  during  tbe  year  was  $3,774.84,  which 
amount  was  charged  Into  tbe  cost  of  tbe  work  as  follows : 

Cape  Fear,  dredging $1,500.00 

Ajax,  dredging .= 2, 150. 00 

Repairs  to  new  inlet  dam 74. 84 

Repairs  to  swash  defense  dam 50. 00 

Total 3, 774.  84 

The  amount  charged  to  this  improvement  for  the  expenses  of  your  office  dur- 
ing the  year  was  $2,920.88,  which  has  been  charged  into  the  cost  of  the  work  as 
follows : 

Cape  Fear,  dredging $1,200.00 

Ajax,  dredging 1,  700. 00 

Repairs  to  new  inlet  dam 10.00 

Repairs  to  swash  defense  dam 10. 88 

Total 2, 920. 88 

SUUMABT  OF  WOBK   AND  EXPENDrrCRES. 

Total  amount  spent  during  the  year $60, 047. 41 

Deduct  as  follows : 

Received  from  the  Savannah  district $1, 557. 50 

Received  from  sale  of  old  Junk 374. 61 

1, 932. 11 

Total  cost  of  work  done  during  year 58, 115. 30 

481,180  cubic  yards  of  sand  removed  by  dredge  Cape 

Fear,  at  4.8  cents $23,026.20 

486,927  cubic  yards  of  sand  and  mud  removed  by  dredge 

Ajax,  at  6.7  cents 32,775.42 

71  stumps  removed  by  Ajax. 
44  logs  removed  by  Ajax. 

Repairs  to  Swash  Defense  dam 1, 453. 45 

Repairs  to  New  Inlet  dam 860.23 

58,115.30 

EHO  1905  u ^78 
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Of  this  amount  $14,000  was  spent  on  contlnulDg  the  Improvement,  and  tbe 
balance  was  for  maintenance. 

PRESENT  CONDITION  OF  WOBK. 

Across  the  Ocean  bar  there  Is  a  20-foot,  mean  low-water  channel,  with  a  least 
width  of  250  feet.  There  has  been  little  or  no  easterly  movement  of  the  chan- 
nel In  the  vicinity  of  the  old  Woodbury  jetty  since  Its  removal  last  year. 

The  18^  foot  low -water  channel  at  Snows  Marsh  shoal  has  been  maintafaied 
and  slightly  Improved  during  the  year.  At  Wilmington,  Logs  and  Big  Island, 
Keg  Island,  LiUiput,  Old  Brunswick  Cove,  and  Midnight  shoals  the  portion  of 
the  channel  previously  dredged  to  20  feet  depth  has  been  restored  to  that  depth. 
At  the  lower  end  of  Brunswick  River  shoal,  where  shoaltng  had  taken  place, 
the  channel  has  been  restored  to  20  feet  depth  for  a  width  of  148  feet.  At 
Alligator  Creek  shoal  the  width  of  the  20-foot  channel  has  been  increased  from 
148  to  259  feet  for  6,000  feet  of  its  length  and  222  feet  for  the  remaining  3^00 
feet  of  Its  length.  Shoaling  has  taken  place  in  some  of  these  channels  since 
their  restoration.  Reaves  Point  channel  is  in  approximately  the  same  condltl(Hi 
as  at  the  beginning  of  the  year. 

New  Inlet  and  Swash  Defense  dams  are  In  slightly  better  condition  than  at 
the  beginning  of  the  year. 

The  whole  of  Snows  Marsh  training  dike  Is  about  obliterated  . 

The  sea  beaches  remain  in  practically  the  same  condition  as  for  tbe  past  sev- 
eral years. 

Very  respectfully,  your  obedient  servant, 

R  C.  Mebbitt. 

Assistant  Engineer. 

Capt  R.  P.  Johnston, 

Corps  of  Engineers. 
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Abeecon  Inlet,  N.  J.,  removal  of  wrecks t,  186,1123 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) v,283;  vi,1279 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor v,80,861 

Agate  Bay,  Minn.,  improvement  of  harbor v,  509;  vi,  1969 

Agoetino  C.  (barge),  removal  of  wreck  of v,270;  vi,1258 

Abnapee  (Algoma)  Harbor,  Wis.,  improvement  of v,531;  vi,2028 

Aitken,  Kate  V.  (schooner) ,  removal  of  wreck  of v,270;  vi,1268 

Alabama  River,  Ala.: 

Improvement  of v,  324;  vi,  1343 

Survey  of v,329;  vi,  1351 

Alameda,  Cal.,  improvement  of  Oakland  Harbor v,  646;  vii,  2424 

Alaska,  survey  for  wi^n  road  and  military  trail v,762;  vu,2845 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via. .  v,  232, 1196 
Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound v,  232, 1196 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River. . .  v,  281, 1195 

Albertina  (barkentine),  removal  of  wreck  of...- v,  93, 868 

Al^ma  (Ahnapee)  Harbor,  Wis.,  improvement  of v,531;  vi,2028 

Ahce  (barge),  removal  of  wreck  of v,  163, 1086 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams v,478;  vi,1854 

Estimate  of  cost  for  completion  of  Locks  and  Dams  2  and  3 v,  480;  vi,  1862 

Improvement  by  open^channel  work v,480;  vi,  1860 

Improvement  of  Pittsburg  Harbor v,472;  vi,  1839 

Operating  and  care  of  locks  and  dams v,  479;  vi,  1857 

Allerton,  Point,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,74,835 

AUouez  Bay,  Wis.  (»««  Dnluth  Harbor) v,510;  vi,  1971 

Alloway  Creek,  N.  J.,  improvement  of v,  167, 1100 

Alpena  Harbor,  Mich.j  improvement  of v,  582;  vi,  2223 

Altamaba  River,  Ga.,  improvement  of v,278;  vi,  1274 

Alviao  Harbor,  Cal. : 

Bridges  over  Warm  Spring  and  Coyote  creeks v,  724 

Improvement  of v,644;  vii,2421 

Ambrose  channel,  New  York  Harbor,  N.  Y. : 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

Amelia  River,  Fla.     (See  Femandina.) 

American  Island,  Missouri  River,  S.  Dak.,  bridge  at v,721 

Amite  River,  La.,  improvement  of v,369;  vi,  1462 

Anacostia  River,  D.  0.: 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1166 

Survey  of  United  States  land  within  flats  of v,  20 

Anahuac  channel,  Tex.,  improvement  of v,389,390;  vi,  1502 

Anclote  River,  Fla.,  improvement  of v,304,305;  vi,  1312 

Andrews,  Grace  (schooner) ,  removal  of  wreck  of v,  329;  vi,  1351 

Andura  (Nandua)  Creek,  Va.,  improvement  of v,214, 1166 

Anna  Laura  (schooner),  removal  of  wreck  of v,  93, 869 

Annapolis,  Md.,  bridge  across  Severn  River v,  723 
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Ann,  C^pe,  Mass. : 

Conatruction  of  harbor  of  refoge v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74, 836 

Anne  Arundel  County,  Md.,  bridge  of v,  723 

Ann  Viipinis  (schooner),  removal  of  wreck  of v,186,1123 

Apalachicola  Bay  and  luver,  Fla. : 

Improvement  of  bay v,  311 ;  vi,  1323 

Improvement  of  river,  including  the  Cut-ofi v,  313;  vi,  1326 

Appomsttox  River,  Va. : 

Improvement  of v,  229, 1 192 

Removal  of  wreck  near  Petersburg v,235, 1200 

Appoquinimink  River,  Del.,  improvement  of v,175, 1110 

Appropriations: 

Fortificationg v,6,13 

Riven  and  harbora v,  19 

Aqnednct  Bridge,  Washington,  D.  C,  repair  of v,731;  vii,2003 

Aqueduct,  Wasnm^n,  D.  C.    See  Washington. 

Aquia  Creek,  Va.,  improvement  of v,  215, 1167 

Aransas  Pass,  Tex.,  improvement  of v,396;  vi,  1510 

Aransas  Pass  Harbor  Company  («rf  Aransas  Pass) v,395;  vi,  1510 

Aransas  (steamship),  removal  of  wreck  of v,93,869 

Arcadia  Harbor,  Mich. ,  improvement  of v,  575;  vi,  2205 

Areata,  Cal.  (»e«  Humboldt  Harbor) v,6f.6;  vii,2439 

Arch  nx^,  San  Francisco  Harbor,  CaL,  removal  of v,646;  vii,2423 

Arkansas  River: 

Gauging  (we  Missianppi  River  Conmiission) v,716;  y'iii,8,86 

Improvement  of v,  412;  vi,  1563 

Armament    See  Fortifio^ons. 

Army  War  College,  Washington,  D.  C. : 

Erection  of  buildings  for v,748;  vii,2825 

Statue  of  Frederick  the  Great  in  grounds  of v,749;  Tn,2835 

Arthur  KiU,  N.  Y.  and  N.  J.: 

Harbor  lines v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

Arthur  Lake,  1».  (tee  Mermentau  River) v,  371;  vi,  1465 

Ashepoo  River,  S.  C,  waterway  via v,268;  vi,1255 

Ashland,  Ky.: 

Bridge  across  Ohio  River v,  721 

Improvement  of  Ohio  River v,462;  vi,  1786 

Ashland  and  Ironton  Bridge  Company,  bridge  of v,  721 

Ashland  Harbor,  Wig.,  improvement  of v,  515;  vi,  1991 

Ashlev  River,  S.  C,  removal  of  wreck  near  Lambs v,  270;  vi,  1258 

Ashtabula   Harbor,  Ohio,   improvement   of,   including   dredge   construc- 
tion   V,  615, 1092;  vn.2355 

Assawaman  Bay,  Del.,  waterway  via v,  184, 1120 

Asgiscunk  Creek,  N.  J.,  bridge  at  Burlington v,722 

Assistants: 

Civilian,  to  engineer  officers v,  19 

On  duty  in  Office  of  the  Chief  of  Engjneers v,752 

Astoria,  Oreg. ,  improvement  of  Columbia  River  below  Tongue  Point,  v,  684;  vii,  2483 
Atchafalapra  River,  La. : 

Gauging  (»e«  Mississippi  River  Commission) v,  716;  viii,  8. 86 

'  Rectification  of  moutn  by  MiasisBippi  River  Commission v,  716;  viii,3,40 

Atlantic  and  North  Carolina  Railroad  Company,  bridges  of v,  725 

Atlantic  City,  N.  J.,  removal  of  wrecks  at  Abeecon  Inlet v,186,1123 

Atlantic  Coast  Line  Railroad  Company,  bridge  of v,  726 

Atlantic  (South)    States,  removal  of  water  hyacinths   from   Florida  wa- 

te« v,308;  vi,1318 

Attorney-General,  reports  by: 

On  title  to  land  embraced  within  flats  of  Anacostia  River,  D.  C v,20 

On  title  for   use  of   water  at  Willamette   Falls,   Willamette  River, 

AugusS:^-: ■ ..692;  v„.2497 

Improvement  of  Savannah  River  above v,276;  vi,1269 

Improvement  of  Savannah  River  below v,273;  vi,ia67 

Aux  Bees  Sdee  Lake,  Mich.  (»««  Frankfort  Harbor) v,676;  vi,2a07 
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Back  Bay  of  Biloxi,  Mia.  («m  Biloxi  Harbor) v,S47;  vi,1422 

Back  Gove,  Portland,  Me.  (wc  Portland) v,35,793 

Back  Creek,  Md.,  removal  of  sunken  piles,  rafts,  etc t,202,1147 

Back  (Weymouth)  River,  Mass.,  improvement  of v,63,82S 

Bad  lUver,  Mich.,  improvement  of v,683;  vi  2224 

Bagadnce  Kiver,  Me.,  improvement  of v,  25, 784 

Bagdad,  Fla.,  bridge  acroes  Blackwater  River v,723 

Baker,  W.  C.bridgeof v,727 

Ballara,  Wash,  {see  Pu^t  Sound-Lake  Waabin^n  waterway) v,701;  yii,2541 

Baltimore  and  Ohio  Railroad  Company: 

Bridge  across  Cuyahoga  River,  near  Hooston  street,  Cleveland,  Ohio. .      v,  725 

Bridge  across  oldf  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Bridges  across  Monongahela  River  below  FUrmont,  W.  Va v,  729 

Baltimore  Harbbr,  Md. : 

Bridges  across  Jones,  North  Point,  and  Shallow  creeks v,  725 

Defenses  of v,6 

Improvement  at  Spring  Garden v,  189, 1130 

Improvement  of  channel  to v,  186, 1126 

Improvement  of  channel  to  Curtis  Bay v,  189,1129 

Baltimore,  Sparrows  Point  and  Chesapeake  Railway  Company,  bridges  of. .      v,  725 
Bangor  Harbor,  Me. : 

Bridge  acroos  Kendoakeag  River v,  727 

Improvement  of  Penobscot  River v,20,786 

Bar  Harbor,  Me. : 

Construction  of  breakwater v,  23, 782 

Defenses  of  Frenchman  Bay v,6 

Bar  Lake,  Mich.  («e«  Arcadia  Harbor) v,575;  vi,2206 

Barney,  Commodore  (ferryboat),  removal  of  wreck  of v,309;  vi,  1320 

Barracks,  Washington,  D.  C.    See  Washington  Barracks. 

Barren  Edver,  Ky.,  operating  and  care  of  lock  and  dam v,506;  vi,1952 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of v,  405;  vi,  1538 

Bass  River,  Mass.,  bridge  at  Beverly v,724 

Bassriver,  Mich.,  bridge  acroaa  Grand  River v,725 

Batteries,  gnn  and  mortar v,  5, 13, 15 

Battery,  the.  New  York,  N.  Y.,  removal  of  reef  in  NorUi  (Hudson)  River, 

off  Pier  A v,  136, 1009 

Bay  City,  Mich.: 

Bridge  across  Saginaw  River v,  723 

Improvement  of  Saginaw  River v,^2;  vi,2224 

Bay  lUdge  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Bayside  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 

Beaufort  County,  N.  C,  bridge  of v,  730 

Beaufort  Harbor,  N.  C. : 

Improvement  of v,  244, 1212 

Improvement  of  waterway  to  Newbem v,  243, 1210 

Improvement  of  waterway  to  New  River v,245, 1214 

Beaufort  Harbor  and'River,  S.  C. : 

Defenses  of  Port  Royal  Sound v,6 

Improvement  of  river v,2^;  vi,  1266 

Improvement  of  waterway  to  Charleston,  S.  C v,208;  vi,1255 

Improvement  of  waterway  to  Savannah  (see  Savannah  Harbor).  v,270;  vi,  1269 

Beaufort  Inlet,  N.  C.,  improvement  of v,246, 1214 

Beaufort  River,  S.  C.    See  Beaufort  Harbor  and  Kver. 
Bee  Tree  shoals,  Tennessee  River,  Ala.,  improvement  of,  with  modified  proj- 
ect   v,455;  VI,  1737,1742 

Belfaist,  Ma,  bridge  acroes  Passagaasawaukeag  River v,  728 

Belle  Isle,  Detroit  River,  Mich.,  removal  of  wrecks  at v,  601;  vn,  2288 

Belle  River,  La.,  removal  of  water  hyacinths v,380;  yi,1476 

Belle  River,  Mich.,  improvement  of v,588;  vi,2233 

Bellingham  Bay  and  Harbor,  Wash. : 

Improvement  of  Whatcom  Creek  waterway  («e«  Pnget  Sound  and  New 

Whatcom  Harbor) v,6fl6,707;  vn,2614,2552 

Removal  of  Starr  rock  («e«  Puget  Sound) v,697,698;  vii,2514 

Bellmans  Creek,  N.  J.,  bridge  near  Uranton v,  724 

Bennetts  Cieek,  Va.,  bridge  acrosB v,728 
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Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor r,666;  vi,2I6I 

Benton  Harbor  Canal,  Micli.  («e«  St.  Joseph  Harbor) v,  556;  vi,  2161 

Benien  County,  Mich.,  bridge  of v,721 

Beveriy  Harbor,  Mass. : 

Bridge  across  Bass  River v,724 

Improvement  of v,  51, 810 

Big  Aasawaman  Bav,  Del.,  waterway  via v,  184, 1120 

Big  Barren  River,  &y. ,  operating  and  care  of  lock  and  dam t,  506;  vi,  1952 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near r,462;  vi,  17M 

Big  Kanawha  River,  W.  Va. : 

Improvement  of v,  486;  vi,  1882 

Operating  and  care  of  locks  and  dams v,486;  vi,  1883 

Big  Sandy  River,  Va.,  W.  Va.,  and  Ky.: 

Bridge  across  Tug  and  Levisa  forks  at  Cassville,  W.  Va. ,  and  Louisa,  Ky .      v,  722 

Bridge  across  Tug  Fork  near  Delorme,  W.  Va v,720 

Bridges  across  Tug  Fork  in  Mingo  County,  W.  Va.,  and  Boebamui 

County,  Va v,722 

Bridge  across  Tug  Fork  at  Nolan,  W.  Va v,721 

Improvement  of ,  including  Tug  and  Levisa  forks v,488;  vi,1901 

Operating  and  care  of  lock  and  dam v,480;  vi,19I0 

Big  Sarasota  Bay,  Fla.,  improvement  of v,300;  vi,  1307 

Big  Sioux  River,  S.  Dak. ,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

Big  Stone  Lake,  Minn.,  survey  of v,441;  vi,1688 

Big  Sunflower  River,  Miss.,  improvement  of v,409;  vi,  1665 

Biloxi  Harbor,  Miss.,  improvement  of v,847;  vi,1422 

BiscayneBay,  Fla.,  improvement  of v,294;  vi,1300 

Bishop  (tug),  removal  of  wreck  of v,32»;  vi,1361 

BismarcK  Harbor,  N.  Dak.  («r;  Miaaonri  River) v,442;  vi,  1689 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor v,  562;  vi,  2175 

Black  River,  Ark.  and  Mo.,  improvement  of v,419;  vi,  1576 

Black  River,  La.,  improvement  of v,40S;  vi,  1528 

!Nack  River,  Mich. : 

Improvement  at  mouth v,  585;  vi,  2229  - 

Improvement  at  Port  Huron v,687;  vi,  2232 

Black  River,  N.  C,  improvement  of v,  240, 1220 

Black  River,  Lorain,  Onio,  improvement  of v,609;  vii,232?» 

Black  Rock  Harbor,  Conn,  (tee  Bridgeport  Harbor) v,  106,891 

Bhick  Rock  Harbor,  N.  Y.: 

Improvement  of v,  625;  vii,  2383 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2:)81 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,  333;  vi,  1400 

Improvement  below  Tuscaloosa v,  334;  vr,  1400, 1401 

Operatii^  and  care  of  locks  and  dams v,  340;  vi,  1410 

Biackwater  River,  Fla. : 

Bridge  at  Bagdad v,  723 

Iinprovement  of v,  320;  vi,  1338 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge v,  90,865 

Improvement  of  Great  Salt  Pond v,  92,867 

Blood  River,  La.  (»ee  Tickfaw  River) v,  368;  vi,  1461 

Blossom  rock.  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Boards  (tee  auo  Commissions) : 

Of  Engineers  for  Rivers  and  Harbors  («m  aUo  Committee,  etc. ) . .  v,  712;  vii,  2560 

On  FortiflcatioBs  or  other  Defenses  (JBndicott  Board) v,  5,7 

Of  Ordnance  and  Fortification v,  5 

T&ftBoard  (to  revise  project  of  Endicott  Board) ▼,  7 

The  Board  of  Engineers r,4,766 

Boats:  • 

See  alio  Dredf>e  boats  and  Wrecks. 

Rules  governmg  running  of  steamers  on  certain  streams v,  719 

B<euf  River,  La. ,  improvement  of v,  406;  vi,  1538, 1539 

Bogne  Chitto,  La.,  improvement  of v,  366;  vi,  1458 

Bogne  Falia,  La.,  improvement  of v,  367;  vi,  1459 

Bogue  Sound,  N.  C,  improvement  of  waterway  via v,245, 1214 

Bond,  Hiram  R.  (scow),  removal  of  wreck  of v,54S;  ▼l,206S 

Bonnerton,  N.  C,  bridge  across  Durhams  Creek V,730 
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Boom  Island,  MiasisBippi  River,  Minn.,  bri(^  to  MioneapoUe ▼,728 

Booms,  baildinKof .•..  v,  730 

Borderland  Cosu  CJompany,  bridge  of v,  721 

Boeton  and  Albany  lUilroad  Company,  bridge  of y,  725 

Boston  and  Maine  Railroad  Company,  bridge  of y,  724 

Boeton  Harbor,  Mass. : 

Bridge  across  Charles  River  to  Cambridge  ( Boeton  and  Albany  Railroad ).  v,  726 

Bridge  across  Charlee  Riyer  to  Cambridge  ( Boeton  and  Maine  Railroad) .  y,  724 
Bridge  across  Charles  River  at  site  of  Boston  and  Maine  Railroad  bridge 

(temporary  State  bridge) y,  723 

Bridge  across  Charlee  River  to  Cambridge  ( Brookl  ine  Street  Bridge ) . . .  y ,  727 
Bridge  acroeq  Charles  Riyer  to  Cambridge  (at  Brookline  and  Essex 

streets) v,725 

Bridge  across  Fort  Point  channel  at  Dover  street ^ v,  730 

Bridge  across  Fort  Point  channel  between  Northern  avenue  and  (Miver 

street v,726 

Bridge  aeroes  Neponset  River  between  Quincy  and  Nepcmset v,  729 

^)o£6Qfi68  of  -  V    O 

Harbor  linMinChju-ies  River  I  y.l".  11  !II.l '."'."" '..  v,  718,  886 

Improvement  of v,  67,  816 

liock  and  dam  in  Charles  River v,  730 

Removal  of  wreck  off  Point  Allerton v,  74,  836 

Branch,  Olive  (schooner),  removal  of  wreck  of v,  42,  800 

Brandy  wine  Creek,  or  River,  Del. ,  improvement  of  Wilmington  Harbor .  v,  173,  1106 

Branford  Harbor,  Conn.,  improvement  of v,  99,  861 

Brazos  River,  Tex. : 

Galveston    and    Brazos   Canal    (see   also   West   Calveston 

Bay) V,  389,  390, 392;  vi,  1502,1506 

Improvement  between  Old  Washington  and  Wa«» v,  892 

Improvement  between  Yelaaco  and  Old  Washington v,  StS;  vi,  15D7 

Improvement  between  Velasco  and  Richmond v,  992;  vi,  1607 

Improvement  of  month v,  394;  vi,  1610 

Braaoe  lUver  Channel  and  Dock  Company  (tee  Brazos  River) v,  394;  vi,  1510 

Brazos  Santiago  Harbor,  Tex.,  improvement  of v,  S97;  vi,  1613 

Breton  Bay,  Md.,  improvement  of v,a07, 1169 

Bridge  Creek  Landing,  Va.,  wharf  and  monument ▼>739;  vn,2819 

Bridgeport,  Conn.,  improvement  of  harbor ^ v,U6,  891 

Bridgeport,  Fa.,  bridge  across  Monongahela  River v,729 

Bridges: 

Alteiation  of,  obstructing  navigation .  v,728,729 

Aqueduct  Bridge,  Washmgton,  D.  C,  repair  of v,731;  vii,2603 

Construction  of,  across  navigable  waters v,  719, 722, 728 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  ftidge...  v,  732;  vn,  2606 
Portlana  (Me.)  engineering  district,  recommendation  wgwding  fonds 

for  inspection,  etc.,  of '. -— v,-800 

Roles  governing  opening  of  draws v,  719 

Yellowstone  National  Park,  constructicm,  etc,  in v,  744;  vn,  2809 

Broad  Creek  River,  Del.,  improvement  of v,  201,  1146 

^oad  Sound,  Boston  Harbor, ^lass.,  improvement  (rf v,  67,  816 

Bronx  River,  N.  Y.,  improvement  of v,  117,  969 

Brooklyn,  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.  Y.,  improvement  of v,  126,  975 

Browns  Point,  N.  Y.,  removal  of  wreck  opposite v,  184,  990 

Brownsville,  Pa.,  bridge  across  Monongahela  River  to  Bridgeport v,  729 

Brunswick  Harbor,  Ga.,  improvement  of v,  283;  vi,  1279 

Brunswick  River,  N.  C.  («e«  Cape  Fear  River) v,  251,  1224 

Bncksport  Harbor,  Me.,  improvement  of '. t,  J»,  787 

Budd  Inlet,  Wash.  («e«  Olympia  Harbor) y,698;  vii,2521 

Bnfbilo  Bayou,  Tex.,  improvementof,  including  revised  project  and  estintate 

by  Board  of  Engineers  for  Rivers  and  Harbors v,  386;  vi,  1492, 1496 

Bnfialo  Creek,  or  River,  N.  Y.    See  Buffalo  Harbor. 
Buffalo  Harbor,  N.  Y.: 

Bridge  across  Buffalo  Creek,  or  River,  at  Ohio  street v,722 

Improvementof v.^Zl;  *ii,2374 

Improvementof  Black  Rock  Harbor v,  626;  vii, 2383 

Improvement  of  Bnfialo  entrance  to  Erie  Basin  and  Black  Bock  Har- 
bor   v.^iK;  T«|2382 
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Bafialo  Harbor,  N.  Y.— GontinaecL 

Improvement  of  cbaanels  in  wateia  oomiectiiig  Great  I«kee  . . .  v,  590;  vn,  2241 
Improvement  of  Lake  Erieentnlnce  to  Erie  Bwdn  and  Black  Bock  Har- 
bor  v,«24;  vii,2381 

Wrecks  in  Niw|ara  Biver  and  Lake  EMe,  ronoval  of y,627 

Bafialo  Itiver,  or  (Seek,  N.  Y.    See  Buffalo  Harbor. 

Buildings: 

Army  War  College v,748;  vq,2825 

Engineer  School  of  Application TfT^S;  vn,2825 

Government  Printing  Office,  Washington,  D.  C,  new  Iwilding. .  v,  748;  vii,  2823 
Government  Printing  Office,  Washington,  D.  C,  old  building  . .  v,  747;  vn,  2824 
Public  District  of  Oolnmbia v,738;  vn,2619 

Bulkhead  lines.    See  Harbor  lines. 

Burlington,  N.  J.,  bridge  across  Aasiscunk  Greek v,  722 

Bnrlin|ton  County,  N.  J.: 

Bridge  of,  across  Assisconk  Creek v,  722 

Bridge  of,  across  Banoocas  River v,  723 

Burlington  Harbor,  Vt,  improvement  of ; v, 70,832 

Barr(>eek,  Conn,  (tee  Bridgeport  Harbor) v,106,891 

Butte  Citv,  Oal.,  bridge  across  Sacramento  River v,724 

Buttermilk  ctiannel.  New  York  Harbor,  N.  Y.: 

Improvement  of v,  139, 1019 

Removal  of  wreck v,  HO,  1024 

Buzzards  Bay,  Mass.,  removal  of  Weepecket  rock v,80,860 

Byram  River,  N.  Y.  (a«  Port  Chester  Harbor) v,llS,964 

C. 

Cabell  Comity,  W.  Va.,"  bridge  of v,726 

Cable  ralleries v,  11, 14, 15 

Cache  River,  Ark.,  improvement  of v,418;  vi,  1575 

Caddo  (Fairy)  Lake,  Tex.  and  La.,  improvement  of  Cypress  Bayon,  indod- 

ing v,402;  vi,1527 

Calaveras  River,  Cal.  («ee  Stockton  and  Monuon  channels) v,  660;  vn,  2430 

Calcasieu  River,  La. : 

Improvement  of  mouth  and  passes ▼|372;  vi,1466 

Removal  of  water  hyacinths v,380;  71,1476 

Caldwell  Parish,  La.,  bnd^of v,721 

CaUfomia  Debris  Commission v,714;  vn,2S85 

Oalooeahatchee  River,  Fla.,  improvement  of v,  298, 209;  vi,  1305, 1306 

Calumet  Harbor,  Wis.  (*««  Fox  River) v,641;  vi,2049 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor v,646;  vi,2109 

Improvement  of  river v,646;  vi,2113 

Cambridge,  Md.,  improvement  of  harbor 1... v,194,1135 

Cambridge,  Mass.    Su  Charles  River. 

Camden,  Me.,  improvement  of  harbor  at v,  29, 787 

Camden,  N.  J. : 

Defenses  of  Delaware  River  («ee  ate> Technical  {Retails) v,6;yn,  3007 

Improvement  of  Cooper  Creek... . V,  165, 1098 

Improvement  of  Delaware  River  at v,  166,1065 

Canada,  Dominion  of: 

Canal  of,  at  Sault  Ste.  Marie,  Ontario,  commerce  through v,  694;  vn,  2260 

Dam  of,  across  St  Lawrence  River v,  730 

Canals,  etc.  {tee  al»o  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.C.,  waterway  via v,232,1196 

AUegheny  River,  Pa.,  locks  and  dams v,  478, 479, 480;  vi,  1854, 1857, 1862 

Appropriation  for  operation  and  care v,  19, 20 

Ashepoo  River  to  South  Edisto  Kver,  8.  C.  (tee  Gbarleston-Beanfort 

waterway) v,268;  vi,1266 

Barren  River,  Ky.,  lock  and  dam t,505;  vi,  1962 

Bee  Tree  Shoals  Canal,  Ala.,  improvem^t  of,  with  modified  proj- 
ect  v,455;  VI,  1737,1742 

Benton  Harbor  Canal,  Mich,  {tee  St  Joseph  Harbor) v,566;  \n,2161 

Big  Barren  River,  Ky.,  lock  and  dam v,506;  vi,  1952 

Big  Kanawha  River,  W.  Va. ,  locks  and  dams v,  486, 486;  vi,  1882, 1883 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams t,  488, 400;  vi,  1901,  lOlO 
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Big  Stone  Lake,  Minn.,  reservoir  dam y,441;  vi,  1686 

Black  Warrior  River,  Ala.,  locks  and  dams . .  v,  333, 384, 340;  yi,  1400, 1401, 1410 

Boston,  Mass.,  lock  and  dam  in  Charles  River v,  730 

Calaveras  River,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  v,  660;  vti,  2430 

Canadian  Canal,  St.  Marys  River,  Ont.,  commerce .' y,594;  vii,2260 

Cape  Fear  River  above  Wilmin^n,  N.  C,  locks  and  dams v,  250, 1222 

Care  and  maintenance,  appropriation  for v,  19, 20 

Cascades  Canal,  Columbia  River,  Oreg v,  673, 675;  vn,  2460, 2462 

Charles  River,  Boston,  Mass.,  lock  and  dam v,  730 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via v,  243, 1210 

Colbert   Shoals   Canal,  Ala.,  improvement   of,  with    modified   proj- 
gQt _ ^ y  455.  YI  1737  1742 

Columbia  River,  cisi^dea  Canal .'  v,  673,'676;'  vn,  2460^  2462 

Columbia   River,    The   Dalles   Rapids    to    Celilo    Falls,    locks   and 

canal v,671;  vn,2468 

Congaree  River,  8.  C,  lock  and  dam v,  263;  vi,  1248 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams v,  326, 329;  vi,  1346, 1360 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams. . .  v,  448, 460;  vi,  1724, 1728 

Davis  Island  dam,  Ohio  River,  Pa v,474;  vi,1841 

Des  Moines  Rapids  Canal,  Mississippi  River v,  429;  vi,  1647 

Dea  Plaines  River,  111.,  waterway  via v,548;  vi,2118;  viu,lb,41 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via v,  231, 1195 

Duluth  Canal,  Minn v,510;  vi,1971 

Edisto  (South)  River  to  Ashepoo  River,  8.  C.  (tee  Charleston-Beaufort 

waterway) .'.. v,268;  vi,1265 

Elk  River  Shoals  Canal,  Ala y,456,468;  vi,  1787,1762 

Estherville-Minim Creek  Canal,  8.  C v,260;  vi,  1246 

Expenditures  for  operation  and  care v,  19, 20 

Fox  River,  Wis.,  locksanddams v,641,643;  vi,2049,2053 

Galena  River,  111.,  lock  and  dam v^SO;  vi,  1656 

Galveston  and  Brazos  Canal,  Tex.   («ce   alto  West   Galveston   Bay, 

etc.) v,389,  390.392;  vi,  1602, 1606 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  {tee  Gowanus  Bay ) v,  137, 1016 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 602;  vi,  1946, 1947 

Great  Kanawha  River,  W.  Ya.,  locks  and  dams v,  486, 486;  vt,  1882, 1883 

Green  River,  Ky.,  locks  and  dams y,504,606;  vi,1949,1952 

Hales  bar^  Tennessee  River,  lock  and  dam v,  465, 466;  vi,  1739 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam v,478, 479;  vi,  1854, 1857 

Hook  Canal,  N.  Y.,  bridge  across v,  730 

Illinois  and  Mississippi  (knal.  111. ,  construction  of v,  660;  vi,  2144 

Illinois  and  Mississippi  Canal,  111. ,  operating  and  care v,  430;  vi,  1663 

Illinois  River,  111.,  locksanddams v,648,549;  vi,  2137,2141 

Illinois   River,    111.,    waterway   to   St   Louis,    Mo.,    and   Lockport, 

via V,  548  VI,  2118;  vin,  10,41 

Kampsville  lock  and  dam,  Illinois  River,  111 v,  548, 649;  vi,  2137, 2141 

Kanawha  River,  W.  Va.;  locks  and  dams v,  486, 486,  vi,  1882, 1883 

Kentucky  River,  Ky.,  locks  and  dams v,  491, 493;  vi,  1912, 1918 

Keweenaw  Bay  to  Lake  Superior v,618,520;  vi,1996 

Lagrange  lock  and  dam,  Illinois  River,  III v,  548, 649;  vi,  2137, 2141 

Lake  Washington  Canal,  Wash v,701;  vii,2641 

Levisa  Fork,  Big  Sandy  River,  Ky . ,  locks  and  dams v,  488;  vi,  1901, 1910 

Little  Kanawha  River,  W.  Va. ,  lock  and  dam v,  483, 484;  vi,  1878, 1880 

Lockport,  III.,  to  St.  Louis,  Mo.,  waterway v,548;  vi,2118;  vni,10,41 

Louisville  and  Portland  Canal v,493,498;  vi,  1929, 1936 

Michigan  Lake  to  Sturgeon  Bay v,529,630;  vi,2021,2026 

Minim  Creek-Estherville  Canal,  8.  C v,260;  vi,  1246 

Mississippi  River,  Des  Moines  Rapids  Canal v,  429;  vi,  1647 

Mississippi  River  to  Illinois  River,  construction  of v,  560;  vi,  2144 

Mississippi  River  to  Illinois  River,  operating  and  care v,  430;  vi,  1663 

Mississippi  River,  Moline,  111.,  lock  and  dam v,429;  vi,1662 

Mississippi  River,  reservoirs v, 432, 434;  vi,1670,1675 

Mississippi  River,  St  Paul  to  Minneapolis,  locks  and  dams v,  431;  vi,  1663 

Mississippi  River,  waterway  from  St  Louis,  Mo.,  to  Lockport,  111., 

via v,648;  vi,2118;  vni,10,41 

Moline  Harbor,  111.,  lock  and  dam v,429;  vi,  1662 

Monongahela  River,  locks  and  dams v,  466, 468, 471 ;  vi,  1824, 1827, 1831 
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MoiganOanal,  Tex.,improyementof(«ee6alveetonBhipcbannel).  v,386;  ti,  1492 

Morgan  Canal,  Tex.,  operating  and  care v,387;  vi,1499 

Mormon  cliannel,  San  Joaquin  River,  Cal.,  to  CaUveraa  River. .  v,  650;  vii,  2430 

Mosquito  Creek  Canal,  S.  C.  (»e«  Santee  River) v,  260;  vi,  1246 

Muscle  Shoals  Canal,  Ala. ,  improvement  and  care v,  455, 458;  vi,  1737, 1762 

Muscle  Shoals  Canal,  Ala.,  right  of  way,  acquisition  of  land,  and  water 

power v,461;  vi,  1780 

Muakin^m  River,  Ohio,  locks  and  dams v,  486, 487 ;  vi,  1890, 1891 

Navinition  of,  rules  governing v,718 

New  York  Harbor,  N.  Y.,  Hook  Canal,  bridge  across v,  730 

North  Orolina Cut,  N.  C,  waterway  via v,232,1196 

Ohio  River,  Davis  Island  dam,  Fa v,474;  vi,1841 

Ohio  River,  Locks  and  Dams  1  and  6,  operating  and  care v,  474;  vi,  1841 

•  Ohio  River,  Locks  and  Dams  2-7,  construction  of v,  475;  vi,  1845 

Ohio  River,  Locks  and  Dams  8, 11, 13, 18,  19,  26 v,  481 ;  vi,  1872 

Ohio  River,  Lock  and  Dam  37 v,464;  vi,  1816 

Ohio  River,  Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Operation  and  care,  appropriation  for v,  19,  20 

Osage  River,  Mo.,  lock  ami  dam v,446;  vi,  1703 

Ottertail  Lake  and  River,  Minn.,  reservoir  dam v,441;  vi,1686 

Ouachita  River,  Ark.  and  La.,  locks  and  dams v,403;  vi,  1528 

Plaquemine  Bayou,  La.,  lock v,36];  vi,  1446 

Portage  Lake  canals,  Mich.,  improvement  and  care v,518, 520;  vr,  1996 

Puget  Sound-Lake  Washington,  waterway v,  701;  vii,  2541 

Bed  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam v,441;  ▼1,1686 

Begnlations  governing  navigation  of v,  718 

Rock  River,  111.,  construction  of  caniQ  around v,550;  vi,2144 

Bock  River,  III.,  operating  and  care  of  canal  around v,430;  vi,  1653 

BonghRiver.Ky.,  lock  and  dam v,507,608;  vi,1963,1964 

Rules  governing  navintion  of y,718 

St  Glair  Flats  Canal,  Mich.,  improvement  and  care. .  y,  598, 599;  vii,  2276,  2278 

St.  Lawrence  River,  dam  between  Adams  and  Les  Galops  islands v,  730 

St.  Louis,  Mo.,  toLockport,  111.,  waterway v,548;  vi,2118;  vin,  10,41 

St.  Marys  Fidls  Canal,  Mich.,  improvement  and  care. .  v,  692, 594;  vii,  2244, 2248 

St.  Marys  Falls  canals,  Mich,  and  Ont.,  commerce v,594;  yu,2250 

Salmon  Bay,  Wash.,  waterway  via Tj^Ol;  vn,2641 

Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar,  near,  v ,  465, 456 ;  vi,  1 739 

SeatUeCanal,  Wash v.TOl;  vir,  2541 

Shilshole  Bay,  Wash.,  waterway  via Vi701;  vn,  2541 

Sixmile  Island,  Allegheny  River,  Pa.,  lock  and  dam. .  v,478,480;  vi,  1864, 1857, 1862 
Soath  Edisto  River  to  Ashepoo  River,  S.  C.  {ue  Charleston-Beaufort 

waterway) Vi^eS;  vi,1255 

Sptingdale,    Ba.,    lock    and    dam    in    Allegheny 

River v,  478,  479, 480;  vi,  1864, 1867, 1862 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis v,  529, 630;  vi,  2021,  2026 

Superior  Lake  to  Keweenaw  Bay v,618,520;  vi,  1996 

Tennessee  River,  canals,  locks,  and  dams v,  455^458;  vi,  1737, 1762 

Tennessee  River,  Colbert  ana  Bee  Tree  Shoals  Canal,  modified  proj- 
ect   v,455;  vi,1737, 1742 

Tennessee  River,  Halee  bar,  lock  and  dam v,  456, 466;  vi,  1739 

TMtneesee  River,  Muscle  Shoals  Canal,  right  of  way,  acquisition  of  land, 

and  water  power v,461;  vi,  178* 

Tombigbee  River,  Ala.,  locks  and  dams v,335,338;  vi,  1402, 1408 

Traverse  Lake,  Minn.,  reservoir  dam v,441;  vi,  1686 

Trinity  River,  Tex.,  locks  and  dams v,387;  vi,  1500 

TugFork.BigSandy  River,  W.Va.andKy.,locksanddams.  v,488;  vi,  1901, 1910 

Turners  Cut,  N.  C,  waterway  via v,231, 1196 

Union  Lake,  Wash.,  waterway  via v,701;  vii,2541 

Wabash  River,  Grand  Rapids  lock  and  dam v,  500, 602;  vi,  1946, 1947 

Warrior  River,  Ala.,  locks  and  dams v,  333, 334, 340;  vi,  1400, 1401, 1410 

Washington  Lake  to  Puget  Sound,  waterway v,  701;  vii,  2541 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams v,403;  vi,  1628 

White  River,  Ark. ,  locks  and  dams v,  416, 417;  vi,  1570, 1574 

Willamette  Falls  Canal,  Greg v,e92;  vii,2497 

Yamhill  River,  Oreg.,  lock  and  dam v,678,680;  vii, 2469, 2474 

Yuba  River,  Cal.,  restraining  dam v,716;  vn,2S86,2G90 
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Canarsie  Bay,  N.  Y.,  improvement  of v,  122,968 

Caney  Fork  Bridge  Company,  bridge  of v,  722 

Caney  Fork  River,  Tenn. ,  bridge  near  Trousdale  Ferry v,  722 

Cape  Ann,  Mate. : 

ConBtruction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  Kockport  Harbor v,  48, 807 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74, 836 

Cape  Charles  City  Harbor,  Va.,  improvement  of v,  230, 1194 

Oajie  Fear  Kiver,  N.  C. : 

Defenses  of  (jiee  aiio  Technical  details) v,  5;  vn,  3010 

Improvement  above  Wilmington v,  250, 1222 

Improvement  at  and  below  VV'ilmington v,  251, 1224 

Improvement  of  Northeast  Branch v,  248, 1218 

Cape  Henry,  Ya.,  defenses  at v,  5 

Cape  Jellison  Harbor,  Me. ,  bridge  at  Stockton  Springs v,  728 

Cape  May  County,  N.  J.,  bridge  of v,  728 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of v,634;  vii,2402 

Capitol,  Washington,  D.  C,  telegraph  line v,738;  vn,2619 

Captain  C.  W.  Howell  (snag  boat),  details  concerning  construction  and  opera- 
tion  vn,  3034 

Carquinez  Strait,  Cal. ,  channel  to  theGolden  Grate  {see  San  Pablo  Bay) .  v,648;  vn,  2426 
Carrabelle  Harbor  and  River,  Fla. : 

Improvement  of  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of  river v,  329;  vi,  1361 

Carriages,  gun  and  mortar v,  7, 8 

Carrie  (barge),  removal  of  wreck  of v,  186, 1122 

Carters,  Ga.,  bridge  across  Coosawattee  River v,726 

Carters  Creek,  Va. : 

Harbor  Imes  at  Weems v,  718, 1182 

Improvement  of v,  216, 1168 

Oarathersville  Harbor,  Mo.  (see  Mississippi  River  Commission) v,  716;  vm,  3,40 

Carvers  Harbor,  Me.,  improvement  of v,  31, 789 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of v,673;  vn,2460 

Operating  and  care ; v,  676;  vn,  2462 

Casemates,  mining ._ v,  11, 14, 16 

Cassville,  W.  Va.,  bridge  across  Tug  and  Levisa  forks,  Big  Sandy  River v,  722 

Catlin,  Wash.,  bridge  across  Cowlitz  River v,726 

Cedar  Bayou,  Tex.,  improvement  of v,  3f®,  391;  vi,  1605 

Cedar  Creek,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Cedar  Point,  Ala.,  removal  of  wreck  off v,  363;  vi,  1428 

Centennial  Lake,  Miss,  (see  Vicksburg  Harbor) v,  407;  vi,  1643 

Challenger  (schooner),  removal  of  wreck  of v,  710;  vn,  2560 

Chamberlain,  S.  Dak.,  bridge  across  Missouri  River v,  721 

Champlain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt.,  improvement  of v,70,832 

Defenses  of v,5 

Narrows,  improvement  of v,  73, 836 

North  and  South  Hero  islands,  improvement  of  channel  between v,  69 

Plattsburg  Harbor,  N.  Y.,  improvement  of v,  72,  834 

Wrecks,  removal  of v,  74, 836 

Channels.    See  Rivers  and  harbors. 
Charles  River,  Boston,  Mass. : 

Bridge  to  Cambridge  (Boston  and  Albany  Riulroad) v,  725 

Bridge  to  Cambridge  (Boston  and  Maine  Railroad) v,  724 

Bridge  at  site  of  Boston  and  Maine  Railroad  bridge  (temporarv  State 

bridge) .". v,723 

Bridge  to  Cambridge  f  Brookline  Street  Bridge) v,  727 

Bridge  to  Cambridge  (at  Brookline  and  Essex  streets) v,726 

Harbor  lines v,  718, 836 

Improvement  of v,69, 818 

Lock  and  dam  in,  construction  of v,  780 

Charleston  Harbor,  S.  C. : 

Defenses  of  («ee  a&o  Technical  details) v,5,10;  vn,8016 

Improvement  of,  including  dredge  construction v,  265, 1086;  vi,  1250 

Improvement  of  waterway  to  Beaufort,  8.  C v,268;  vi,1265 

Improvement  of  waterway  to  McClellanville v,  284;  vi,  1249 

Removal  of  wreck V)270;  yi,1268 
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CharleToix  Harbor  jMich.,  improvement  of v,  578;  vi,  2210 

Charlotte  Harbor,  Fla.,  improvement  of v,298;  vi,1305 

Charlotte  Harbor,  N.Y.: 

Improvement  of v,  630;  vn,  2392 

Water  levels v,744;  vii,2782 

Charts: 

Land  within  flats  of  Anacostia  River,  D.  C v,20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Chatham  Harbor,  Mass.,  removal  of  wrecks  in v,  93, 868, 860 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of v,  317;  vi,  1332 

Cheboygan  Harbor,  Mich.,  improvement  of v,  581;  vi,  2221 

Cheesequake  Greek,  N.  J.,  improvement  of  .v v,  152, 1051 

Chefoncte  River,  La.,  improvement  of v, 367;  vi,  1458 

Chehalis  River,  Wash.,  improvement  of v,e95;  vii,2511 

Chelsea  Creek,  Mass.  («e«  Boston  Harbor)  v,e0,819 

Chemicals,  use  of,  in  destroying  the  water  hyacinth v,  308, 380;  vi,  1318, 1476 

Chequaniegon  Bay,  Wis.  (tee  .^hland  Harbor) v,  516;  vi,  1991 

Chesapeake  Bay,  Va. : 

Defenses  at  entrance  at  Cape  Henry t,5 

Improvement  of  waterway  to  Albemarle  Sound,  via  Curritock  Sound,  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

York  Spit,  shoals  opposite  {ue  Patapeco  River) v,  186, 112S 

Chester  River,  Md.,  improvement  of v,  195, 1136 

Chestnut  Bluff,  Tenn. ,  bridge  across  South  Fork,  Forked  Deer  River v,  724 

Chicago  and  North- Western  Railway  Company,  bridges  (3)  of v,  726 

Chicago  Harbor  and  River,  III. : 

Bridge  across  North  Branch  Canal  at  North  Halsted  street v,  728 

Bridge  across  North  Branch  Canal  at  Weed  street v,  725 

Bridge  across  South  Branch  at  Harrison  street t,  724 

Bridges  across  South  Branch  at  Twenty-second  street . . .  i v,  727 

Bridge  across  West  Fork  of  South  Branch  at  South  Western  avenue  ...      v,  726 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Improvement  of  Calumet  River v,546;  vi,2113 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . . .  v,  590;  vn,  2241 

Improvement  of  harbor ; v,543;  vi,2065 

Improvement  of  river v,  544;  vi,  2069 

Tunnels  under  river,  alteration  of v,  545;  vi,  2073 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of v,  725 

Chicago,  Rock  Island  and  Pacific  Railway  Company,  bridge  of v,  726 

Chickasahay  River,  Miss.,  improvement  of v,345;  vi,1420 

Chicopee,  Mass.,  bridge  across  Connecticut  River ., v,720 

Chief  of  Engineers,  officers  on  duty  in  Ofiioe  of  the v,  752 

Chincoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay v,  184, 1120 

ChipoUMver,  lla.: 

Improvement  of  lower  river v,313;  vi,1326 

Improvement  of  npper  river v,314;  vi,  1328 

^tto,  Bogue,  La.,  improvement  of v,366;  vi,145S 

^octaw  Bayou,  La.,  removal  of  water  hyacinths v,380;  vi,  1476 

Choctawhatchee  River,  Fla.  and  Ala. ,  improvement  of v,  319;  vi,  1335 

Choptank  River,  Md.: 

Improvement  of v,  196,1138 

Improvement  of  Cambridge  Harbor v,  194, 1135 

^tistiana  River,  Del.,  improvement  of  Wilmington  Harbor v,  173, 1105 

dncmnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River v,464;  vi,1816 

General  improvement  of  Ohio  River v,462;  vi,1786 

wty  of  Austin  (vessel),  removal  of  wreck  of v,288;  vi,1290 

Oty  of  Berlin  (steamer),  removal  of  wreck  of vii,2288 

Oty  of  Rome  (steamer),  removal  of  wreck  of Tli,2288 

wvilian  assistants  to  engineer  officers v,  19 

Claibonie  Harbor,  Md.,  unprovement  of I...!.l!!"!!."""."Iim"vil94,1134 

J^rf  1.^°'^*^^^''^^'*  **^«'"' ^««1»-  («««  Pend  OteiUe  River) v,708;  vn,2553 

Cteve&Sr,^5^;o:""*'~'*'"*^**'* ■ '•««^:  ^'^«2 

Bridge  across  Cuyahoga  River  at  Houston  street v.  725 

bridge  acroea  Cuyahoga  River  ( Wheeling  and  Lake  Erie  Railroad) v,  728 
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Cleveland  Harbor,  Ohio — Continned. 

Bridge  acroes  old  bed  of  Cuyahoga  River v,729 

Improvement  of,  indnding  dredge  constraction v,  611, 1092;  vn,  2335 

Water  levdB v,744;  vn,2782 

Cleveland  Terminal  and  Valley  Railroad  Company: 

Bridge  of,  across  Cnyahoga  River  at  Houston  street,  Cleveland,  Ohio  . .      v,  725 

Bridge  of,  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Clinch  River,  Tenn.,  improvement  of v,468;  vi,177d 

Clinton  River,  Mich.,  improvement  of v,589;  vi,2234 

Clubfoot  and  Harlowe  Cuial,  N.  C. ,  improvement  of  waterway  via v,  24S,  1210 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Coal  and  Coke  Railway  Company,  brid^of v,  723 

Coal  and  oil  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  cost  of . .  vn,  3036 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via v,232,1196 

Coast  defenses.    See  FortificationB. 

Coaster  Harbor  Island,  R.  I.,  improvement  of v,  88,862 

Cocheco  River,  N.  H.,  improvement  of .' v, 89, 798 

Ccenr  d'Alene,  Idaho,  bridge  across  Spokane  River v,726 

Cohansey  River,  N.  J.,  removal  of  wreck v,  186, 1123 

Colbert  shoals,  Tennessee   River,  Ala.,  improvement  of,  with   modified 

project v,466;  vi,  1737, 1742 

Coiboume,  Mary  L.  (schooner),  removal  of  wreck  of v,202, 1147 

Coldfoot,  Alaska,  ti-ail  to  Yukon  River v,762;  vn,2845 

Coldwater  River,  MisS;,imi>rovement  of v,409;  vi,1664 

CoU^,  War,  Army,  Washington,  D.  C: 

^^ection  of  buildings  for v,748;  vii,2826 

Statue  of  Frederick  the  Great  in  grounds  of , v,  749;  vn,  2835 

Columbia,  La.,  bridge  across  Ouachita  River v,  721 

Columbia  River,  Oi^.  and  Wash.: 

Cascades  Canal,  construction  of v,673;  vn,  2460 

Cascades  Canal,  operating  and  care v,  675;  vn,  2462 

Celilo,  Oreg.,  improvement  above v,  669;  vn,  2455 

CeUlo  Falls  to  The  Dalles  Rapids,  improvement  between v,  671;  vn,  2468 

Clark  Fork  (see  Fend  Oreille  River) : v,708;  vn,  2563 

Gauging v,681;  vn,  2496 

Mouth  of,  defenses  at  (tee  alto  Techniod  details) v,  6, 10;  vn,  3032 

Mouth  of,  improvement  at,  indnding  dredge  construction,  v,  685,  1089;  vn,  2484 

Mouth  of,  to  Willamette  River,  improvement  from v,  681 ;  vn,  2475 

Threemile  Rapids,  improvement  at v,  671 ;  vn,  2458 

Tongue  Point,  Oreg.,  improvement  below v,  684;  vn,  2483 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from  . . .  v,  676;  vn,  2467 

Columbus,  MiaB.,  bridge  across  Tombi([bee  River v,  724 

Commencement  Bay,  Tacoma,  Wash.,  miprovement  of v,e99;  vn,2527 

Commercial  statistics,  Sanlt  Ste.  Marie  canals,  Mich v,  694;  vu,  2260 

Commissions  («ee  also  Boards): 

California  Debris  Commission v,714;  vn,2585 

Mississippi  River  Commission v,  716;  vm,3,40 

Permanent  International  Commission  of  Conmeses  of  Navigation v,  717 

Committee  on  Rivers  and  Harbors,  House  of  Representatives,  report  on 
Galveston  ship  channel  and  Buffalo  Bavou,  Tex.,  by  Board  of  Engineers 

for  Rivers  and  Harbors,  in  pursuance  of  resolution  of v,  386;  n,  1495 

Commodore  Barney  (ferryboat),  removal  of  wreck  of v,909;  vi,1320 

Common  Flat,  Chatham  Harbor,  Mass.,  removal  of  wreck  on v,9S,  869 

Compton  Creek,  N.  J.,  improvement  of v,  151, 1050 

Comstock,  Gen.  C.  B.  (dredge),  comparative  cost  of  coal  and  oil  as  fuel  for. .  vn,  3036 
Conecuh  River,  Ala. : 

Bridge  at  Pollard v,722 

Improvement  of v,323;  vi,  1341 

Coney  island  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  136, 1009 

Congaree  River,  8.  C. : 

Construction  of  lock  and  dam  near  Granby v,263;  vi,1248 

Improvement  by  open-channel  work v,262;  vi,1247 

Congresses  of  Navigation,  Permanent  International  Commission  of v,  717 

Congress,  58th,  3d  session,  laws  of,  affecting  Corps  of  Engineers vn,  2847 

Conneant  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  616, 1092;  vn,  2361 

Removal  of  wreck v,619;  vn,2368 
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Gonnecticat  River,  Mass.  and  C!onn. : 

Bridge  between  Chicopee  and  West  SpriDgfleld,  Mass v,720 

Bridie  between  Old  Saybrook  and  Ola  Lyme,  Conn v,  721 

Improvement  below  Hartford,  Conn v,  96, 876 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass v,  113, 899 

Gonstitation  (sloop),  removal  of  wreck  (rf v,  186, 1121 

Gontentnia  Creek,  N.  C,  improvement  of v,  239, 1205 

Gontincung  contracts v,20 

Allegheny  River,  Pa.,  locks  and  dams v,478;  vi,  1854 

Ambrose  channel,  New  York  Harbor,  N.Y v,134, 10W 

Ann,  Cape,  Mass.,  Sandy  Bay,  harbor  of  refnge v,  48, 885 

Appomattox  River,  Va v,  229, 1192 

Aransas  Bass, Tex v,S96;  vi,1610 

Arthur  Kill,  N.  Y.  and  N.  J v,143,l(J33 

Ashtabula  Harbor,  Ohio v,«15;  vn,23K 

BackCove,  Portland,  Me v,  35, 798 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay v,  189, 1129 

Baltimore  Harbor,  Md.,  PaUtpeco  River  and  channel  to v,186,1125 

Baltimore  Harbor,  Md.,  at  Spring  Garden v,  189, 1130 

Bay  Badge  channel.  New  York  Harbor,  N.  Y v,  137,1016 

Bee  Tree  shoals,  Tennessee  River,  Ala v,466;  vi,  1737 

Big  Sandy  River,  W.  Va.  and  Ky.,  including  the  forks v,  488;  vi,  1901 

Biscayne  Bay,  Fla v,294;  n,  1300 

Black  Lake  Harbor,  Holland,  Mich v,562;  vt,2175 

Black  River  (Lorain)  Harbor,  Ohio v,60e;  vii,2329 

Black  Rock  Harbor,  Buffalo,  N.  Y v,825;  vn,2383 

Black  Rock  Harbof ,  Buffalo,  N.  Y.,  Lake  Erie  entrance v,  624;  vn,  2381 

Black  Warrior  River,  Ala.,  above  ToscalooBa v,333;  vi,1400 

Black  Warrior  River,  Ala.,  below  Tuscaloosa v,834;  vi,1401 

Boston  Harbor,  Mass v,67,815 

Brazos  River,  Tex.,  at  mouth v,394;  vr,  1510 

Bridgeport  Harbor,  Conn v,  106, 891 

Buffalo  Bayou,  Tex v,385;  vi,  1492 

Buffalo  Harbor,  N.  Y •. v,821;  vii,  2374 

Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor v,e25:  vii,2383 

Bnffitlo  Harbor,  N.  Y. ,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Roek 

HariiMr v,624;  vn,2381 

Burlington  Harbor,  Vt v,  70, 832 

Calumet  Harbor,  111 v,545;  vi,2109 

Calumet  River,  111.  and  Ind v,646;  vi,  2113 

Cape  Ann,  Mass.,  Sandy  Bay  harbor  of  refuge v,  46, 805 

Cape  Fear  River,  N.  C,  at  and  below  Wilmington V(251, 1224 

Champlain  Lake,  Burlington  Harbor,  Vt v,  70, 832 

tSiarieston  Harbor, S.  C v,2e6;  vi,1250 

Chicago  Harbor,  111.,  Cblumet  Harbor v,  545;  vi,  2109 

Chicago  Harbor,  111.,  Calumet  River t,546;  vi,  2113 

Caeveland  Harbor,  Ohio v,611;  vii,2335 

Colbert  shoals,  Tennessee  River,  Ala v,455;  vi,1737 

Columbia  River,  Or^.  and  Wash.,  at  the  mouth v,685;  vn,2484 

Columbia  River,  below  mouth  of  Willamette  River v,  681;  vii,  2475 

Columbia  River,  between  Willamette  River  and  Vancouver v,676;  vn,  2467 

Colombia  River,  The  Dalles  Rapids  to  Celilo  Falls v,  671 ;  vn,  2468 

Congaree  River,  S.  C,  between  Colombia  andGranby v,263;  vi,  1248 

Oonneaut  Harbor,  Ohio v,616;  vu,2361 

Cnmberland  River  above  Nashville,  Tenn.  (Lock  and  Dam  21 ) . .  v,  450;  vt,  1728 

Cumberland  Sound,  Ga.  and  Fla *. v,286;  vi,  1286 

Curtis  Bay,  Baltimore,  Md.,  channel  to v,  189, 1129 

Delaware  River,  N.  J.,  Pa.,  and  Del v,166, 1065 

Detroit  River,  Mich v,60Q;  vti,2280 

Doc  River,  Miss v,341;  vi,1416 

Dulnth  Harbor.  Minn v,510;  vi,  1971 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,  1S4, 1009 

Elizabeth  River,  Va. ,  Hospital  Point,  Norfolk v,  226, 1186 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance v,624;  vn,2381 

Fall  River  Harbor,  Mass v,86,859 

Falls  of  Ohio  River  at  Louisville,  Ky v,49S;  vi,1929 

Oalveston  Harbor,  Tex v,881;  vi,  1479 
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GlalveBton  Harbor,  Tex.,  inner  bar  to  Fifty-flrat  street v,383;  vi,1485 

Galveston-Houston  waterway,  Tex v,386;  vi,1492 

Glonoeater  Harbor,  Mass .• v,  48, 80S 

GowanuB  Bay  channels,  New  York  Harbor,  N.  Y v,  137, 1016 

Great  Lakes,  channels  in  connecting  waters  of v,590;  vh,2241 

Great  Pedee  River,  S.  C v,266;  vi,1238 

Golfport,  Miss.,  channel  to  Ship  Island  Harbor t,349;  vi,  1424 

Hales  bar  lock,  Tennessee  River v,455;  vi,1739 

Hampton  Roads,  Va v,227,1189 

Harbor  Beach,  Mich v,684;  vi,2226 

Hay  Lake  channel,  St.  Marys  River,  Mich v,596;  vii,2288 

HilteboroBay,  Fla v,302;  vi,1310 

Holland  Harbor,  Mich v,662;  vi,2176 

Honolulu  Harbor,  Hawaii v,711;  vii,2564 

Horn  Island  Harbor,  Miss : v,341;  vi,  1416 

Hospital  Point,  Norfolk  Harbor,  Va v,226,1186 

Houston-Galveston  waterway,  Tex v,386;  vi,1492 

Hudson  River,  N.  Y v,128,978 

Huron  Harbor,  Ohio v,607;  vu,2323 

Illinois  and  MissisBippi  Oanal,  III :...  v,550;  vi,2144 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky v,483;  vi,1929 

Judith,  Point,  R.  L,  harbor  of  refnge v,88,862 

Kalamasoo  River,  Mich v,660;  vi,2168 

Kennebec  River,  Me v,  33, 791 

Kentucky  River,  Ky v,491j  vi,1912 

Levisa  Fork,  Big  Sandy  River,  Ky v,488;  vi,1901 

Lorain  Harbor,Ohio v,609;  vu,2329 

Louisville  and  Portland  Canal,  Ky v,498;  vi,1929 

Loutre,  Pass  a,  Mississippi  River,  sill  across v,364;  V]:,1430 

Ludington  Harbor,  Mien v,671;  vi,2195 

Lynn  Harbor,  Mass v,  63, 812 

llaiquette  Harbor,  Mich v,520;  vi,2003 

Maomee  Bay  and  River,  Ohio,  Toledo  Harbor v,602;  vu,2299 

Michigan  Lake-Sturgeon  Bay  Canal,  including  harbor  of  refuge .  v,  629;  vi,  2021 

Milwaukee  inner  harbor.  Wis v,537;  vi,2042 

Mississippi  River,  Head  of  Passes  to  Ohio  River v,  716;  vui,3,40 

Mississippi  River,  between  Missouri  and  Ohio  rivers v,424;  vi,lo87 

Mississippi  River,  between  Missouri  River  and  St.  Paul v,426;  vi,  1612 

Mississippi  River  at  Moline,  111 v,429;  vi,  1662 

Mississippi  River,  sill  across  Pass  a  Loutre v,364;  vi,1430 

Mississippi  River,  between  St.  Paul  and  Minneapolis v,431;  vi,  1663 

Mississippi  River,  South  Pass v,368;  vi,1438 

Mississippi  River,  Southwest  Pass v,366;  vi,1431 

MissisBippi  Riven  Vicksburg  Harbor,  Miss v,407;  vi,  1643 

Moline  Harbor,  111 v,429;  vi,1662 

Monongahela  River,  W.  Va.  and  Pa v,466,468;  vi,  1824, 1827 

Mormon  channel,  San  Joaquin  River,  Cal v,660;  vii,2430 

Narragansett  Bay,  R.  I v,84,867 

Neches  River,  Tex.,  at  mouth v,376;  vi,1469 

Neebish  channels,  St.  Marys  River,  Mich v,696;  vii,2269 

New  Haven  Harbor,  Conn v,100,883 

New  London  Harbor,  Conn v,94,873 

New  York  Harbor,  N.  Y.,  Ambrose  channel v,  134, 1009 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels v,  137, 1016 

Norfolk  Harbor,  Va.,  Hospital  Point v,226,1186 

Northern  and  Northwestern  L&kes,  channels  connecting v,  590;  vii;  2241 

Oakland  Harbor,  Cal v,646;  vii,2424 

Ocmnlgee  River,  Ga v,281;  vi,1277 

Ohio  River,  Dams  Nos.  2-6 v,475;  vi,  1846 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 v,481;  vi,1872 

Ohio  River,  Dam  No.  37 v,464;  vi,1816 

Ohio  River,  Falls  of,  at  Louisville,  Ky v,  493;  vi,  1929 

Ouachita  River,  Ark.  and  La v,403;  vi,1528 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River v,  341 ;  ti,  1416 

Paasaus  River,  N.  J v,141,1028 

PtMB  ft  Lotitre,  Mississippi  River,  sill  across v,364;  vi,1430 
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Continuing  contracts — Continned. 

Patapeco  River,  Md.,  and  channel  to  Baltimore t,  186,1125 

Pata))8co  River,  Md.,  channel  to  Curtis  Bay v,  189,1129 

Patapeco  River,  Md.,  harbor  of  aouthweat  Miltimore  (Spring  Garden)  v,  189, 1130 

Pedee  River,  S.  C v,256;  vi,1238 

Philadelphia,  Flu,  Delaware  River v,  196,1065 

Plaqnemine  Bayou,  La v-,361;  vi,  1446 

Point  Judith,  B.  I.,  harbor  of  refuge v,88,882 

Portland  Harbor,  Me v,35,793 

Providence  Harbor  and  River,  B.I v,  84, 857 

Red  Hook  channel.  New  York  Harbor,  N.  Y v,  137, 1016 

Sabine  Lake  and  River,  Tex v,375;  vi,1469 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean v,28S;  vr,  1291 

St  Joeeph  Harbor,  Mich v,556;  vi,2161 

St  Marys  River,  Mich.,  at  the  falls ^,592;  vii,2244 

St  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels v,596;  vn,  2269 

Sandbeach  (Harbor  Beach)  harbor  of  refuge,  Mich v,6S4;  vi,2226 

San  Di^o  Harbor,  Cal ▼,638;  vii,2409 

Sandusky  Harbor,  Ohio v,606;  vn,2316 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge t,  46, 805 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels v,650;  vii,  2430 

San  Pablo  Bay,  Cal v.  648;  vii,24a8 

San  Pedro,  Cal.,  Wilmington  inner  harbor v,  641 ;  vn,  2413 

San  Pedro  Bay.  Cal.,  Wihnington  outer  harbor v,639;  vn,2411 

Saugatnck  Harbor,  Mich v,660;  vi,2ie9 

Savannah  Harbor,  Ga v,270;  vi,12S9 

Savannah  River,  Ga. ,  between  Augusta  and  Savannah v,  273;  vi,  1267 

Scott  Point,  Tennessee  River.  Ala. ,  lock  at  Hales  bar,  near v,  456;  vi,  1739 

Ship  Island  Harbor,  Miss.,  cnannel  toGulfport v,349;  vi,  1424 

South  Chicago  Harbor^  111.  («e«  Calumet  Harbor) v,545;  vi,2109 

South  PiMB,  Mississippi  River v,368;  vi,  1438 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Gterdrai v,  189, 1130 

Soutiiwest  Pass,  Mississippi  Kiver v,355;  vi,1431 

Spring  Garden,  southwest  Baltimore  Harbor,  Md v,  189, 1130 

Staten  Island  Sound,  N.  Y.  and  N.  J v,143, 1033 

Stockton  channel,  San  Joaqniu  River,  Cal v,650;  vii,2430 

Sturgeon  Bay  Cantd,  including  harbor  of  refuge v,629;  vi,2021 

Superior  Harbor,  Wis v,610;  vi,1971 

Tauoma  Harbor,  Wash v,699;  vii,2527 

Tampa  Bay,  Fla v,301;  vi,  1300 

Tampa  Harbor,  Fla.,  Hillsboro  Bay v,302;  vi,  1310 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals v, 465;  vi,  1737 

Tennessee  River,  Ala.,  Hales  bar  lock,  near  Scott  Point v,455;  vi,  1739 

Toledo  Harbor,  Ohio v,602;  vti,22g9 

Tombigbee  River,  Ala.,  between  month  and  Demopolis v,  336;  vi,  1402 

Trinity  River,  Tex.,  locks  and  dams v,387;  vi,1500 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky v,488;  vi,  1901 

Vicksbuij  Harbor,  Miss v,407;  vi,1543 

Warrior  River,  Ala.,  above  Tuscaloosa v,333;  vi,  1400 

Warrior  River,  Ala.,  below  Tuscaloosa v,334;  vi,  1401 

Washita  (Ouachita)  River,  Ark.  and  La v,403;  vi,  1528 

WaukMan  Harbor,  111 v,640;  vi,2047 

White  River,  Ark.,  locks  and  dams  on  upper  portion v,  416;  vi,  1570 

Willamette  River,  below  Portland,  Or^ v,681;  vii,2475 

Wilmington,  Cal.,  inner  harbor v,641;  vii,2413 

Wilmington,  Cal.,  outer  harbor v,639;  vii,2411 

Wilmington,  N.  C,  Gape  Fear  River  at  and  below v,251,1224 

Winyah  Bay,  8.  C v,258;  vi,1241 

Woods  Hole  channel,  Mass v,  78, 849 

Yazoo  River,  Miss.,  at  the  mouth v, 409;  vi,  1543 

U>ntract8,  continuing.    See  Continuing  contracts. 

U)operCreek,  N.  J.,  improvement  of v,166,10g8 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge v,326;  ti,1346 

Improvement  below  East  Tenn. ,  Va.  and  Ga.  R.  R.  bridge. .  v,  327;  vi,  1346, 1340 

Uperatine and  care  of  locks  and  dams v,829;  vi.1350 

^"^eyoi ▼,829;  vi;  1351 
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Cooeawattee  River,  Ga.: 

Bridge  at  Carters v,  726 

Improvement  of t,  326, 328;  ti,  1350 

Coos  Bay,  Harbor,  and  Biver,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor v,  659, 668;  vii,  2443, 2464 

Improvement  of  harbor  by  dredging v,  661, 668;  vii,  2446, 2464 

Improvement  of  river v,662,668;  yii,  2448, 2464 

Coqaille  River,  Or^. ,  improvement  of v,  657, 668;  vii,  2441 ,  2464 

Comey  Bayou,  La.,  improvement  of v,406;  vi,  1638, 1639 

Corpe  of  Engineers: 

Civilian  assistants  to  engineer  officers v,  19 

Engineer  equipment  of  troops v,  18, 764, 776 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2825 

Laws  of  58th  Congress,  3d  session,  affecting  the vii,2847 

Officers  on  duty  in  Oflice  of  the  Chief  of  Engineers - v,  752 

Personnel v,  3. 

Cowlitz  River,  Wash. : 

Bridge  between  Kelso  and  Catlin v,  726 

Improvement  of v,  688;  vii,  2493 

Coyote  Creek,  Gal. ,  bridge  near  Al  viso : v,  724 

Craft,  water: 

See  alto  Dredf^  boats  and  Wrecks. 

Rolee  govemmg  running  of  steamboats  on  certain  streams v,  719 

Croatan  Sound,  N.  C. ,  improvement  of  waterway  via v,  231, 1196 

Crockett  County,  Tenn.,  bridge  of v,  724 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {tee  alio  Technical  details) v,  396;  vi,  1516;  vn,  3024 

Crooked  (Carrabelle)  River,  Fla.: 

ImprovementofCarrabelle  bar  and  harbor y,310;  vi,  1322 

Removal  of  wrecks  near  mouth  of v,  329;  vi,  1361 

Cross  Rip  light-ship,  Mass. ,  removal  of  wreck  off. v, 93, 860 

Crow  Wmg  County,  Minn.,  bridge  of v,  729 

Crystal  River,  Fla.,  improvement  of v,304;  vi,  1312 

Cuba,  defenses  of  Guantanamo  Bay v,12,14,15 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  (Me  Mississippi  River  Commission) v,716;  vni,8,86 

Improvement  above  Nashville,  Tenn v,450;  vi,  1728 

Improvement  below  Nashville,  Tenn v,448;  vi,1724 

Cumberland  Sound,  Ga.  and  Fla.: 

Improvement  of v,  286;  vi,  1286 

Improvement  of  waterway  between  Savannah  and  Femandina. .  v,  286;  vi,  1283 

Removal  of  wrecks v,288;  vi,  1290 

Current  River,  Ark.  and  Mo.,  improvement  of v,419;  vi,1676 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via v,  232, 1196 

Curtis  Bay,  Baltimore,  Md. ,  improvement  of  channel  to v,  189, 1129 

Cut-off,  Apajachioola  River,  Fla. ,  improvement  of v,  313;  vi,  1326 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of v,402;  vi,1627 

D. 

Dalecarlia  reservoir,  Washinjrton  Aqueduct,  D.  C v,  734;  vu,  2609 

Damariscotta  River,  Me.,  improvement  of v,33,791 

Dams.     See  Canals,  Rivers  and  Harbors,  and  Waterways. 

D'Arbonne  Bayou,  La.,  improvement  of v,405;  vi,  1538,1539 

Darien  Harbor,  Ga.,  improvement'of v, 276;  vi,  1270 

Davidson,  Gen.  William  Lee,  monument  to v,  760;  vn,  2837 

Oavis  Island  dam,  Ohio  River,  Fa.,  operating  and  care v,474;  vi,1841 

Debris,  mining,  in  California v,714;  vn,2585 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway  via.  v,  231, 1195 
Defenses,  seacoast.    See  Fortifications. 

Delanco,  N.  J.,  bridge  across  Rancocas  River v,  723 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  (s«e  a^ Technical  details) v,6;  vii,3007 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of v,  161, 1083 

Harbor  of  refuge  in  baj;,  construction  of v,  162, 1084 

Improvement  of  river,  including  dredge  construction v,  166, 1065, 1096 
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Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del. — Continued. 

Lewes,  Del. ,  iron  pier,  maintenance  and  repair  of v,  161, 1082 

Marcuahook,  Pa.,  improvement  of  ice  harbor v,  160, 1081 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of v,  184, 1120 

Wrecka,  removal  of v,  163, 1085, 10S6 

Delorme,  W.  Va.,  bridee  acrosB  Tu^  Fork  of  Big  Sandy  River v,  720 

Delta  Point,  La.  (see  Mississippi  River  Commission) v,  716;  viii,3,40 

Department  of  Jnstice.    See  Attorney-General. 

Departmente,  Executive,  Washington,  D.  C,  telegraph  line v,  738;  vn,  2619 

Depere,  Wis.: 

Improvement  of  Fox  River  above v,541;  vi,  2049 

Improvement  of  Fox  River  below  {see  Green  Bay  Harbor) v,.528;  vi,  8019 

Depots,  engineer v,  15, 17, 18,757,775 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.,  improvement  of  Olympia  Harbor v,698;  vii,2521 

Pee  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care v,429;  vi,  1647 

Dee  Plaines  River,  III.,  survey  for  waterway  from  Lockport,  111.,  to  St.  Louis, 
Mo v,54«;  vi,2118:  viii,10,41 

Details,  technical,  of  engineering  methods.    See  Technical  details. 

Detroit  River,  Mich. : 

Bridge  between  Grosse  Isle  and  Stony  Island v,729 

Dischaixeof v,743;  vn,2782 

Harbor  lines  at  mouth  of  Rouge  River v,718;  vii,2296 

Improvement  of v,  600;  vu,  2280 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vu,  2241 

Removal  of  wrecks  at  Belle  Isle v,601;  vii,2288 

Survey  from  Detroit  to  Lake  Erie  for  21-foot  depth v,  602;  vn,  2292 

Survejrs,  etc  (tee  Northern  and  Northwestern  Lakes) v,  7.39;  vii,  2776 

Diaappeanng  gun  carriages v,  7, 8 

Discharge  measurements.    See  Gauging. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via v,231, 1195 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of v,  198, 1141 

Division,  engineers v,  20 

Divisiona,  engineer v,20 

Doboy  bar,  Ga.,  improvement  of v,277;  vi,  1270 

Dock  lines.     See  Harbor  lines. 

Dog  River,  Miss.,  improvement  of  (tee  Pascagoula  River) v,341;  vi,  1416 

Dolphins,  building  of v,  730 

Draninion  of  Canada: 

Canal  of,  at  Sault  Ste.  Marie,  Out,  commerce  through v,  594;  vii,  2250 

Dam  of,  across  St.  Lawrence  River v,  730 

Donaldsonville,  La.,  bridge  across  Bayou  Lafourche v,727 

Double  Bayou,  Tex.,  improvement  of. v,389,390;  vi,  1502 

Drawbridges: 

See  aUo  Bridges. 

Rules  fo>  opening  of v,  719 

Drawings.    See  Maps. 

Dredge  Doats; 

Ashtabula  Harbor,  Ohio v,  615, 1092;  vii,2355 

Charleston  Harbor,  S.  C v,265,1086;  vi,  1250 

Cleveland  Harbor,  Ohio v,611, 1092;  vii,2335 

Columbia  River,  Oreg.  and  Wash.,  month  of v,  681, 1089;  vn,  2484 

Conneaut  Harbor,  Ohio v,616,1092;  vn,2361 

Delaware  River , v,  166, 1065, 1096 

Erie  Lake v,  602, 1092 

Fairport Harbor,  Ohio v,613,1092;  vii,2349 

Florida,  works  in v,»)9;  vi,  1319 

Key  West  Harbor,  Fla v,296,1095;  vi,  1302 

Michigan  Lake,  harbors  on  eastern  shore v,  563, 1093 

Mississippi  River,  passes  of v,  354, 355, 1087, 1088;  vi,  1430, 1431 

Missiwippi  River,  Southwest  Pass v,356,1088;  vi,  1431 

New  York  Harbor.  N.  Y J...  v,  134, 1009, 1091 

Ur^on  coMt  harbors v,668;  vii,2454 

Pensacola  Harbor,  Fla v,321,1090;  vi,  1339 

St  Johns  River,  Fla v,  288, 1089;  vi  1291 
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Dredge  boata — Continued. 

Sandaeky  Harbor,  Ohio v,605,1092;  vii,2316 

Savannah  Harbor,  Ga v,270,10»4;  vi,1259 

Soathweet  Pass,  Miasiasippi  Biver t,  355, 1088;  vi,  1431 

Texas,  plane  and  coet  ot  revolving  cutter  inatalied  on  the  Gen.  U.  M. 
Robert  and  comparative  coet  of  coal  and  oil  ag  hiel  for  the  Gen.  C.  B. 

Comstock,  in  Galveston  engineering  district vii,  3036 

Toledo  Harbor,  Ohio v,602,1092;  vil,229» 

Dnck  Creek  (Smyrna  River),  Del.,  improvement  of v,182,1118 

Dock  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge v,  98, 881 

Duluth  Canal  and  Harbor,  Minn. : 

Harbor  lines v,718;  vi,2011 

Improvement  of v,  610;  vi,  1971 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Dunkirk  Harbor,  N.  Y.,  improvement  of v,  620;  vii,2373 

Durhams  Creek,  N.  C,  bridge  at  Bonnerton v,  730 

Dutch  Island  Harbor,  R.  I.  (»ee  Narragansett  Bay) v,84,857 

Dawamish  River,  Wash.,  improvement  of  {see  Puget  Sound) v,696;  vii,2514 

Duxbury  Harbor,  Mass.,  improvement  of v,66,828 

E. 

Eagle  River,  Mich.,  survey  of  reef  in  Lake  Superiornear ▼,744 

Eait  (Ambrose)  channel,  New  York  Harbor,  N.  Y.: 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

East  Chester  Creek,  N.  Y.,  improvement  of v,  118, 960 

Eastern  Bay,  Md.  (g«e  Claiborne  Harbor) v,194,1134 

Eastern  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor) v,226, 1186 

Eastern  Branch  of  the  Potomac  (Anacoetia  River),  D.  C. : 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1156 

Survey  of  United  States  land  within  flats  of v,  20 

East  Fas8,'Carrabelle  Harbor,  Fla. ,  improvement  of v,  310;  vi,  1322 

East  River,  Ga.  (k<  Brunswick  Haroor) v,283;  vi,1279 

East  River,  N.  Y.: 

Bridge  across  (Manhattan  Bridge,  No.  3) v,  726 

Harbor  lines v,  718, 1006 

Improvement  of v,  123, 971 

EastRiver,  Wis.,  bridge  near  Green  Bav v,728 

Eby  Slough,  Wash.  (»««  Puget  Sound) v,696;  vn,2614 

Echo  Bay  Harbor,  N.  Y.,  improvement  of v,  116, 957 

EdentonBay,  N.  C,  improvement  of -•-..  v,233,1199 

Edisto  (South)  Biver,  S.  C,  waterway  via v,268;  vi,1256 

Eel  River,  Mass.  (»«; Plymouth  Harbor) v,67,829 

Egbert,  Fort,  Alaska,  road  to  Valdes v,762;  vii,2846 

Eighteenmile  Creek,  N.  Y.  (««  Oicott  Harbor) v,629;  vii,2391 

Electrical  connections  at  fortifications v,  10 

Elizabeth  port,  N.  J.,  harbor  lines  in  Arthur  Kill  and  Newark  Bay. .  v,  718, 1066, 1069 

Elizabeth  River,  N.  J.,  improvement  of v,  161, 1048 

Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point '. v,226,1186 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound .  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

Kver v,  231, 1196 

Improvement  of  Western  Branch v,227,1188 

Elkpoint,  S.  Dak.  («««  Missouri  River) v,442;  vi,1689 

Elk  River,  Md.: 

Improvement  of v,  190, 1130 

Removal  of  wrecks,  etc v,  202, 1147 

Elk  River,  Minn.,  bridge  of  village  of v,  720 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala v,  465, 468;  vi,  1 737, 1 762 

Ellen  (scow),  removal  of  wreck  of v,  590 

EUis  Island,  New  York  Harbor,  N.  Y.,  harbor  lines v,  718;  1026 

Embankments v,  11 
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Emplacements t,  6, 7, 8, 13, 15 

Employees,  civilinn  asBUtants  to  engineer  officers t,19 

Enoicott  Board v,5,7 

Engineer  deix>t8 v,  15, 17,18,767,775 

Engineer  diviaiona v,20 

Engineer  equipment  of  trooiie ..'. v,18, 764, 776 

Ei^ineerine  methods,  technical  details  oL    See  Technical  details. 

Engineer  officers,  civilian  assistants  to t,19 

Engineer  School  of  Application,  buildings  for v,748;  tii,2825 

Elngineers,  Boards  of.    See  Boards. 
Engineers,  Corps  of: 

Civilian  assistants  to  engineer  officers v,19 

Engineer  equipment  of  troops v,  18,764,776 

Engineer  School  of  Application,  building  for v,  748;  vn,  2825 

Laws  of  68th  Congress,  3d  session,  affecting  the vn,2847 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel v,3 

Engineers,  division v,20 

Engineers,  Office  of  the  Chief  of,  officers  on  duty v,752 

Engineers,  The  Board  of v,  4, 755 

Equipment,  engineer,  of  troops v,  18,764,776 

Ene  Basin,  Bnfialo,  N.  T. :        / 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance.- v,624;  vn,2381 

Erie  Harbor,  Pa.,  improvement  of v,  619;  vu,23fl9 

Erie  Lake  {$ee  also  Northern  and  Northwestern  Lakes): 

Dredge  boat  for  harbors  on v,602,1092 

High  water  of  1838,  elevation  of vii,2782 

Bemoval  of  wrecks v, 618, 619, 627;  vn,2367,2368 

Water  levels  (1860-1905)  and  discharges  (1860-1904) v,  743, 744;  vn,2782 

Escambia  River,  Fla.,  improvement  of v,  323;  vi,  1341 

EsopusCreek,  N.  Y.  («e«8augertiee  Harbor)  v,130,984 

Essex  County,  Mass. : 

Bridge  of,  across  Bass  River t,724 

Bridge  of,  across  Merrimac  River v,728 

Essex  River,  Mass.,  improvement  of y, 45,805 

Estherville-Minim  Creek  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Estimates  of  appropriations  required: 

Fortifications v,16 

Rivers  and  harbors,  etc v,20 

Eureka,  Cal. : 

Bridge  across  Mad  River  Slough v,727 

Improvement  at  (<ee  Humboldt  Harbor) v,656;  vij,2439 

European  and  North  American  Railway,  bridge  of v,727 

Eva  R.  (schooner),  removal  of  wreck  of v,140,1024 

Everett  Harbor,  Wash.,  improvement  of v,703;  vii,2546 

Examinations  of  riven  and  harbors,  required  by  act  of  March  3,  1905 t,  21 

Executive  Departments,  Washiiu^n,  D.  C,  telegraph  line v,  738;  TII,2619 

Executive  Mansion  and  office,  Washington,  D.  C v,  738;  vn,  2619 

Exeter  River,  N.  H.,  improvement  of T,  41, 799 

Expenditures: 

Fortifications v,  IS 

Rivers  and  harbors '. v,19 

F. 

Fairhaven,  Mass.: 

Defenses  of  New  Bedford t,5 

Improvement  of  New  Bedford  Harbor v,80,851 

Fairmont,  W.  Va. ,  bridges  across  Mononfiiahela  River v,  729 

Fairmont,  Morgantown  and  Pittsburgh  Railroad  Company,  bridges,  of v,  729 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  613, 1092;  vn,  2349 

Removal  of  wrecks v,618;  vii,  2367 

Fairy  Lake,  Tex.  and  La.  («*«  Cypress  Bayou) v,'402;  vi,1527 

Falia,  Bogue,  La.,  improvement  of v,367;  vi,  1459 

Fall  River  Harbor,  Mass.,  improvement  of v,  86, 869 
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FallB  of  Ohio  River,  Loniaville,  Ky. : 

Improvement  of v,  493;  vi,  1929 

Operating  and  care  of  Loaisville and  Portland  Canal i.  v,  498)  vi,  1936 

Feather  River,  Cal. :  

Improvement  of v,i852;  vii,  2433 

Improvement  of,  by  California  Debris  Commiaaion v,  714 ;  vii,  2585 

Femandina,  Fla. : 

Improvement  of  Cumberland  Sound v,  286;  vi,  1286 

ImOTovement  of  waterway  to  Savannah,  Ga v,  285;  vi,  1283 

Ferry  (Fairv)  Lake,  Tex.  and  La.  {«««  CypreBS  Bayou) v,402;  vi,1527 

Filtration  plant,  Washington  Aqueduct,  D.  C v,  736;  vii,  2614 

Finders,  range  and  position v,  7, 13 

Fire  control  at  fortiflcatione v,  9, 13, 15 

Fire  Island  Inlet,  N.  Y.  (we  Great  South  Bay) v,127,976 

Fishing  Creek,  N.  C,  improvement  of v,  236, 1203 

Fish  traps,  or  weirs: 

In  Portland  (Me.)  engineering  dietrict,  inspection,  etc.,  of,  reojmmenda- 

tion  regarding  funds  for v,800 

In  Pi^get  Sound,  Wash.,  inspection  of v,  709;  vir,  2558 

Permits  for  construction  of v,  730 

Fivemile  River  Harbor,  Conn.,  improvement  of v,110,895 

Flag  River,  Wis.  (see  Portwing  Harbor) v,  514;  vi,  1989 

Flat  Lake,  La.  {»ee  Grand  River) v,361;  vi,1446 

Flint  River,  Ga.,  improvement  of v,316;  vi,  1329 

Flint  River,  Mich.,  improvement  of v,583;  vi,  2224 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing v,  719 

Florida: 

Defenses  of  Key  West  and  Tampa .*. v,  5 

Defenses  of  Pensacola v,  6 

Dredge  boat  for  Key  West  Harbor v,  296, 1095;  vi,  1302 

Dre<lge  boat  for  Pensacola  Harbor v,  321, 1090;  vi,  1339 

Dredge  boat  for  St.  Johns  River v,288,1089;  vi,  1291 

Dredge  and  snag  boat  for  works  in v,309;  vi,  1319 

Removal  of  water  hyacinths  from  waters  in v,  308;  vi,  1318 

Florida   Coast   Line   Cknal   and    Transportation    Company   {tu   Indian 

River) i v,293;  vi,  1299 

Florida  East  Coast  Railway  Company: 

Basin  at  Miami,  Fla.,  construction  of \','294;  vi,  1300 

Bridge  of,  across  Halifax  River,  Fla.' v,  723 

Bridge  of,  across  St.  Lucie  River,  Fla v,  727 

Bridge  of,  across  San  Sebastian  River,  Fla v,  723,724 

Flushing  Bay,  IJI.  Y.: 

Examination  and  survey v,  134, 990, 996 

Improvement  of v,  121, 967 

Foreign  possessions.    See  Insular  possessions. 

Fore  River,  Me.  («e«  Portland  Harbor) v,  36,  793 

Fore  (Weymouth)  River,  Mass.,  improvement  of v,  62, 63, 824, 825 

Forked  Deer  River,  Tenn. : 

Bridge  across  South  Fork  at  Chestnut  Bluff v,  724 

Improvement  of v,447;  vi,  1721, 1722 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {see  also  Technical  details) v,398;  vi,1516;  vii,  3024 

Fort  Egbert,  Alaska,  road  to  Valdes v,762;  vn,2845 

Fortifications  (see  alto  Technical  details) : 

Appropriations v,  6, 13 

Board  of  Engineers,  The v,  4, 755 

Board  on  Fortifications  or  other  Defenses  ( Endicott  Board) v,  6, 7 

Board  of  Ordnance  and  Fortification v,  5 

Board  (Taft)  to  revise  project  of  Endicott  Board v,  7 

Carriages,  gun  and  mortar v,  7, 8 

Emplacements,  modernizing  the  older v,  8, 13, 15 

Estimates  of  appropriations  required v,  15 

Financial  statement v,  13 

Fire  control v,9, 13, 15 

General  statement  and  progress  of  work v,  5, 6 

Gun  and  mortsr  batteries v,  5, 13, 15 

Insular  possessions v,12, 14, 15 
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Fortifications— Gontinned. 

Preeervation  and  repair  of v,  10,14,15 

Prooervation  and  repair  of  torpedo  stniulurtw v,12,16 

Projects ¥,6,7,14,16 

Banite and  position  finders ^,7,13 

Searchligbts  and  electrical  connecti(»i8 t,10,14,15 

Sea  wdls  and  embankments v,  11, 14, 15 

Sites V,  10, 13,15 

Sabmaiine  mines v,  11, 12, 14, 15 

Sapplies  for  seacoast  defenses t,  10, 14, 15 

Fort  Leavenworth,  Kans.,  engineer  depot v,  17, 18,  775 

Fort  Monroe,  Va.,  bridge  across  Mill  Greek t,  722 

Fort  Pierre,  8.  Dak.  («m  Missouri  Biver) t,  442;  vi,  1680 

Port  Point  channel,  Boston,  Mass. : 

Bridge  at  Dover  street v,  730 

Bridge  between  Northern  avenne  and  Oliver  street t,726 

Imraovement  of v,  60, 819 

Fosters  Point,  Fla.,  bridge  across  St  Lade  Biver t,  727 

Fox  River,  Wis. : 

Bric^  at  Green  Bay v,726 

Bridge  across  canal  at  Menasha v,  725 

Bridge  across  canal  at  Montello v,  725 

Bridge  at  Oabkosh T,722 

Improvement  of v,  541 ;  vi,  2049 

Improvement  below  Depere,  including  Green  Bay  Harbor v,528;  vi,2019 

Operating  and  care  of  locks  and  dams v,64S;  vi,2063 

Ftanoonla  (vessel) ,  removal  of  wreck  of v, 288;  ti,  1200 

Fiankfort  Harbor,  Mich.,  improvement  of ¥,676;  vi,2207 

Frauline  (schooner),  removal  of  wreck  of v,^809 

Fredericksbaiv,  Va.,  monnment  to  Gen.  Hugh  Mercer v,  739;  vri,  2819 

Frederick  the  Great,  statue  of t,?*;  vii,2835 

French  Broad  River,  Tenn.,  improvement  of ▼,458;  vi,  1774 

Frenchman  Bay,  Me.,  defenses  of v,5 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of v,  163, 1086 

Fulton,  Jolios,  jr.  (canal  boat^,  removal  of  wreck  of v,  74, 890 

Fulton,  Miss.,  bridge  across  Tombigbee  River t,  726 

O. 

Galena  River,  III.,  operating  and  care  of  lock  and  dam v,430;  vt,1655 

Gralleries,  cable v,  11, 14, 15 

Gallipolia,  Ohio,  ice  pier  (««e  Ohio  River) .• v,462;  vi,  1794 

Galveston    and    Brazos    Canal,   Tex.    (tee   alto   West    Galveston    Bay, 

ete.) V, 389, 390, 392;  vi,  1502, 1606 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty-ninth  to  Forty-fifth  streets  (tee 

oiM  Technical  details) v,398;  vi,  1515;  vii,3024 

Defenses  of  (s«e  aim  Technical  details) v,5,ll,16;  vii,3024 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Gralveston  engineering  district vn,  3034 

Improvement  of  Galveston-Texas  City  channel v,  884;  vi,  1480 

Improvement  of  harbor  entrance v,381;  vi,  1479 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  stre^ v,383;  vi,  1485 

Improvement  of  waterway  to  Houston,  inclaaine  revised  project  and 
estimate  by  Board  of  Engineers  for  Rivera  and  Harbor. .  v,  385;  vi,  1492, 1405 

Improvement  of  West  Bay v,389,392;  vi,  1506 

Removal  of  wrecks  in  West  Bay v,S90;  vi,  1516 

Gasconade  River,  Mo.,  improvement  of v,446;  vi,  1706 

uanging: 

Columbia  River,  Oreg.  and  Wash v,601;  vn,2496 

Micttigan,  lAke,  variations  in  snrfaoe  level  on  east  shore v,  553 

Mississippi  River  and  principal  tributaries v,  441, 716;  vi,1687;  vni,8,86 

"^oo^™  *«>d  Northwestern  Lakes,  levels  (1860  to  1005)  and  dischargee 

ft«^„„^^*°^,^) v,743;  vn,2782 

uedney  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  184, 1009 
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General  0.  B.  Conustock  (dredge),  comparative  cost  of  cool  and  oil  as  fnel 

for VII,  3036 

General  Franz  Sigel  (schooner),  removal  of  wreck  of v,  618;  vii,  2367 

General  H.  M.  Robert  (dredge),  plans  and  cost  of  revolving  cutter  installed 

on VII,  3036 

General  8.  M.  Mansfield  (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Genesee  River,  N.  Y.  (»««  Charlotte  Harbor) v,630;  vii,  2392 

George  Lake,  St.  Johns  River,  Fla.  (nee  Volusia  bar) v,291;  vi,  1296 

Georges  River,  Me.,  improvement  of v,31,789 

Georgetown  Harbor,  D.  C.     {See  Washington. ) 

Gieorgetown  Harbor,  8.  C,  improvement  of  (»ee  Winyah  Bay) ▼,  268;  vi,  1241 

Georgia,  defenses  of  coast  (sec  alto  Technical  details) - v,5;  vii,  3016 

Germanic  (steamer),  removal  of  wreck  of vii,  2288 

Githens,  Mary  U.  (steamer),  removal  of  wreck  of y,  186, 1122 

Gladstone  Harbor,  Mich.,  improvement  of v,5%;  vi,2016 

Glenoove  Harbor,  N.  Y.,  improvement  of v,  121,966 

Glenn  (Tonnty,  Cal. ,  bridge  of v,  724 

Glonoester  Harbor,  Mass.,  improvement  of v,  48, 806 

Goddell  Bayon,  La.,  removal  of  water  hyacinths v,  iSd;  vi,  1476 

Golconda,  111.  («««  Ohio  River) v,462;  vi,1786 

Golden  Gate,  Cal. ,  channel  to  Carquinez  Strait  {ue  San  Pablo  Bay ) . .  v,  648;  vii,  2426 

Goodwin  (barge),  removal  of  wreck  of v,353;  vi,1428 

Gordon  County,  Ga. ,  bridges  of .-.      v,  725 

Gordons  Ferry,  Ga.,  bridge  across Oostenaula  Itiver v,726 

Goshen  Creek,  N.  J.,  improvement  of v,  160, 1101 

Goeport  Harbor,  N.  H.  (*!«  Isles  of  Shoals  Harbor) v,30,797 

Government  Printing  Office,  Washington,  D.  C. : 

Erection  of  new  building v,747;  vii,2823 

Repairs  to  old  building v,748;  vii,2824 

Teli^Taph line v,738;  vn,2619 

Government  telegraph  line,  Washington,  D.  C v,738;  yn,2619 

Governors  Island,'Kew  York  Harbor,  N.  Y.,  enlargement  of v,  139, 1021 

Gowanns  Bay  and  Canal,  N.Y.,  improvement  of v,  137, 1016 

Granby,  8.  C.: 

Construction  of  lock  and  dam  in  Congaree  River v,263;  vi,1248 

Improvement  of  Congaree  River  by  open-channel  work v,  262;  vi,  1247 

Grand  Calumet  River,  111.  and  Ind. : 

Improvement  of v,646;  vi,  2113 

Improvement  of  Calnmet  (South  Chicago)  Harbor v,546;  vi,2109 

Grand  Haven  Harbor,  Mich., improvement  of v,563;  vi,2179 

Grand  Island,  Sacramento  River,  Oil.,  bridgeat v,  728 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge v,523;  vi,2008 

Grand  Marais,  Minn.,  improvement  of  harbor v,608;  vi,  1967 

Grand  Rapids,  Mich.    See  Grand  River. 

Grand  Rapids,  Wabash  River,  lock  and  dam v,500,502;  vi,  1046, 1947 

Grand  River,  La. : 

Improvement  of v,361;  vi,  1446 

BemovaJ  of  water  hyacinths v,380;  vi,1476 

Grand  River,  Mich.: 

Bridge  at  Bassriver v,725 

Harbor  lines  at  Grand  Rapids v,718;  vi,2216 

Improvement  of v,665;  vi,2184 

Improvement  of  Grand  Elaven  Harbor v,563;  vi,2179 

Grand  River,  Ohio,  improvement  of  Fairport  Harbor v,  613;  vii,  2349 

Grant  (army  transport),  conversion  into  dredge v«685, 1069;  vii,2484 

Granton,  N.  J^  bridge  across  Bellmans  Creek v,  724 

Grant  statue,  Washington,  D.  C v,738;  vn,2619 

Grays  Ferry,  Schuylkill  River,  Fb.,  removal  of  wreck  at v,  163, 1086 

Grays  Harbor,  Wash. : 

Improvement  of,  indnding  bar  entrance v,  693;  vii,  2608 

Improvement  of,  between  Aberdeen  and  the  entrance v,  696;  vii,  2611 

Great  Kanawha  River,  W.  Va.: 

Improvement  of v,485;  ti,  1882 

Operating  and  care  of  locks  and  dams v,486;  vi,1883 

Great  Lakes: 

Bulletins v,743;  vn,2781 

Commercial  statistics,  SaultSte.  Marie  canals,  Mich v,694;  vii,2250 
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Great  Lakea — Continued. 

DiBcharces,  table  of  (1866  toiooi)  V.  .V. V.  V.V.V. ... . . . .'.'. .'. . . .'  v,  743;  vii,  2782 

Dredge  boat  for  harbors  on  Lake  Erie v,603, 1092 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  550, 1093 

High  water  of  1838,  elevations  of vii,2782 

Iniprovement  of  channels  in  waters  connecting v,  590;  vu,  2241 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Navigation  of,  in  1841,  conditions  governing ^kl^ 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  602;  tii,  2289 

Surveysand  charts v,739;  vii,2775 

Water  levels  (1860  to  1905) v,743;  vii,2782 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  553 

Great  Northern  Railway  Company,  bridge  of v,  722 

Great  Pe<lee  River,  S.  C.,  improvement  of v,256;  vi,1238 

Great  Salt  Pond,  hloi-k  Island,  R.  I. ,  improvement  of v,  92, 867 

Great  Sudus  Bay,  N.  Y.,  improvement  of  harbor v,631;  vu,2395 

(.Jreat  South  Bay,  N.  Y.: 

Improvement  of v,  127, 978 

Removal  of  wreck  off  Browns  Point v,  134,990 

Green  Bay  Harlx)r,  Wis.: 

Bridge  across  East  River v,  726 

Bridge  across  Fox  River v,  726 

Improvement  of v,528;  vi,2019 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of v,85,857 

Greenport  Harbor,  N.  Y.,  harbor  lines v,718, 1003 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River v,  504;  vi,  1949 

Operating  and  care  of  locks  and  dams v,605;  vi,  1952 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson v,  750;  vii,  2837 

Greenville  Harbor,  Miss.  («««  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Greenwich  Harbor,  Conn.,  improvement  of v,112,896 

Gring,  Charles  (barge),  removal  of  wreck  of v, 202, 1147 

Grosse  Isle,  Detroit  River,  Mich.,  bridge  at v,  729 

Grosse  Tete  Bayou,  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Grounds,  public  buildings  and.  District  of  Columbia v,  738;  vii,  2619 

Guadalupe  River,  Tex.,  oridge  near  Kemper  City v,  727 

Guam  Island,  defenses  of v,  12 

Guantanamo  Bay,  Cuba,  defenses  of v,  12, 14, 15 

Guilford  battle  grounds,  N.  C,  monuments  to  Gener^  Nash  and  Itevid- 

son v,750;  vii,2837 

Gulfport,  Mias.,  improvement  of  channel  to  Ship  Island  Harbor v,349;  vi,  1424 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters v,308;  vi,1318 

From  Louisiana  watere v,  380;  vi,  1476 

From  Texas  waters v,  380;  vi,  1476 

Gun  and  mortar  batteries .' v,5, 13, 15 

Guyandot,  W.  Va.,  bridge  across  Guyandot  River v,726 

Guyandot  River,  W.  Va.,  bridge  between  Guyandot  and  Huntli^^n v,  726 

H. 

Hackensack  River,  N.  J.,  bridge  near  Marion v,728 

Hales  bar,  Tennessee  River,  construction  of  lock  and  dam v,  465,  ^6;  vi,  1739 

Halifax  River,  Fla.,  bridge  at  Ormond T,723 

Hammond,  Ind.,  improvement  of  Calumet  River v,546;  Tl,2113 

Hampden  County,  Mass.,  bridge  of v,720 

Hampton  Roads,  Va.: 

Defenses  of  (see  alto  Technical  details) v,  5;  vii,  3009 

Improvement  of v.  227. 11^ 

Improvement  of  approaches  to  Norfolk  Harbor v,  225, 1185 

Hampton  Roads  Railway  and  Electrical  Company,  bridge  of v,  722 

Hannibal,  Mo.: 

Harbor  lines  in  Mississippi  River v,  718;  vi,  1657 

Improvement  of  Mississippi  River v,428;  vi,  1613 

Harbor  Beach  (Sandbeach),  Mich.: 

Improvement  of  harbor  of  refuge v,584;  vi,  222fi 

Water  levels V,744;  vii,2782 
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Harbor  linee,  eetabliBhment  of v,  718 

Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1066, 1069, 1062 

Boeton  Harbor,  MasB v,718,836 

Carters  Creek,  V» v,718,1182 

Charles  River,  Mass v,  718, 836 

Detroit  River,  Mich v,718;  vii,2296 

Dnluth  Harbor,  Minn v,718;  vi,2011 

East  River,  N.  Y v,718,1006 

Elizabethport,  N.  J v,  718, 1056, 1069 

Ellis  Island,  New  York  Harbor,  N.  Y v,  718, 1025 

Grand  Rapids,  Mich v,718j  vi,2216 

Grand  River,  Mich v,718;  vi,2216 

Greenport  Harbor,  N.  Y v,718,1003 

Hannibal,  Mo v,718;  vi,1667 

Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Kansas  River,  Mo.  and  Kans v,  718;  vi,  1708 

Kaw  (Kansas)  River,  Kans.  and  Mo v,718;  vi,  1708 

McKeesport,  Pa v,718;  vi,  1866 

Matagorda  Bay,  Tex v,718;  vi,1616 

Mississippi  River,  Hannibal,  Mo v,718;  vi,1667 

Misaoun  River,  Kansas  City,  Mo.  and  Kans v,  718;  vi;  1708 

Monongahela  River,  Pa v,718;  vi,  1866, 1869 

Newark  Bay v,  718, 1066 

New  York  Harbor,  Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1056, 1059,1062. 

New  York  Harbor,  East  River,  N.  Y v,718,1006 

New  York  Harbor,  Elizabethport,  N.  J v,  718, 1056, 1059 

New  York  Harbor,  Ellis  Island,  N.Y v,  718,1025 

»        New  York  Harbor,  Newark  Bay v,718,1056 

New  York  Harbor,  Rossville,  N.Y v,  718, 1062 

New  York  Harbor,  Smoking  Point,  Arthur  Kill,  N.  Y v,  718, 1062 

New  York  Harbor,  Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and 

N.J V,  718, 1056, 1059, 1062 

Pittsburg  Harbor,  Pa v,718;  vi,  1865, 1869 

Port  Lavaca,  Tex v,718;  vi,1616 

Port  Perry,  Pa v,718;  vi,  1869 

Rossville,  N.  Y v,718,  1062 

Saginaw  Harbor  and  River,  Mich v,718;  vi,2235 

Smoking  Point,  Arthur  Kill,  N.  Y v,  718, 1062 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J v,  718, 1056, 1059, 1062 

Weem8,Va v,  718, 1182 

Wilson,  Pa .-. v,718;  vi,  1866 

Harbors  and  rivers.     {See  Rivera  and  harbors.) 

Harding,  Albert  H.  (schooner),  removal  of  wreck  of v,  74;  836 

Hardings  Beach,  Mass.,  removal  of  wreck  off v,93;  869 

Harlem  River,  N.  Y.: 

Bridge  across  ship  canal  at  Broadway  crossing v,  727 

Improvement  of  v,  124, 973 

Removal  of  wrecks v,134,989 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Harman,  Frank  P.,  bridge  of v,  720 

Harrisbnrg,  Or^.,  bridge  across  Willamette  River v,728 

Hartford,  Conn.    See  Connecticut  River. 

Hartford,  W.  Va.,  ice  harbor  (««  Ohio  River) t V,462;  vi,  1794 

Hart,  Levi  (schooner),  removal  of  wreck  of v,  93, 868 

Harvesta  chemical  compound,  use  of v,308,380;  vi,1318,1476 

HatSlough,  Wash.  (»««  Puget  Sound) v,606;  vu,2514 

Haverhill,  Mass.,  bnd^e  over  Merrimac  River v,728 

Havre  de  Grace,  Md.,  miprovement  of  Susquehanna  River v,  191,  ll31 

Hawaiian  Islands: 

Defenses  of v,12, 16 

Improvement  of  Honolulu  Harbor v,  711;  vii,  2664 

Improvement  of  Pearl  Harbor v,710;  vn,  2563 

Plan  and  estimate  of  cost  of  existing  project  for  Honolulu  Harbor.  v,711;  vii,2565 
Hay  Lake  channel,  St  Marys  River,  Mich. : 

Improvement  of v,696;  vii,22e9 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  690;  vii,  2241 

Survey  of v,602;  vii, 
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Helena  Harbor,  Ark.  {tee  Mieaissippi  River  Commission) v,  716;  Tin,  3, 40 

Hell  Gate,  East  River,  N.  Y.,  improvement  of v,  123, 971 

Hempstead  Harbor,  N.  Y.,  improvementof  («««  Glencove  Harbor) y,  121,966 

HendeiBon  Bay,  Wash.,  bridge  at  Purdy v,  724 

Hennepin  Canal,  111.    See  Illinoia  and  Mississippi  Canal. 

Henry,  Cape,  Va.,  defenses  at v,6 

Hermann,  Mo.,  improvement  of  Missouri  River v,  442, 444;  vi,  1689 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam  at v,  478, 479;  vi,  1864, 1857 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

Aqueduct  Bridge v,731;  vii,2603 

To  replace  Long  Bridge v,  732;  vu,  2605 

Highways.     See  Roads. 

Hiria(bark),  removal  of  wreck  of v,  353;  ti,  1428 

Hillsboro  Bay  and  River,  Fla. ,  improvement  of v,  302;  vi,  1310 

Hiwassee  River,  Tenn. : 

Bridge  near  mouth  of  Ocoee  River v,  725 

Improvement  of v,  460;  vi,  1778 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River v,  462;  yr,  1794 

Holland  Harbor,  Mich.,  improvement  of v,  562;  vi,  2175 

Holmes  River,  Fla.,  improvementof v,320;  ti,  1337 

Holston  River,  Va.  and  Tenn.,  imrarovement  of v,461;  vi,1779 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River v,  464;  vi,  1816 

Homochitto  River,  Miss.,  improvementof v,365;  vi,  1457 

•Honolulu  Harbor,  Hawaii: 

Defenses  of v,  12, 15 

Improvement  of v,  711 ;  vu,  2564 

Plan  and  estimate  of  cost  of  existing  project v,  711;  vii,  2565 

Hook  Canal,  N.  Y.,  bridge  at  mouth  of  Hook  Creek v,730' 

Hook  Creek,  N.  Y.,  bridge  at  Meadowmere v,  727 

Hookton,  Cal.  (we  Humboldt  Harbor) v,656;  vn,  2439 

HopefleldBend,Mi8Bi8sippiRiver(««cMi8siBsippiRiverCommi88ion).  v,  716;  viii,  3, 40 

Hoquarten  Slough,  Oreg.  (see Tillamook  Bay) v,667,668;  vn,2452 

Horn  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  harbor  {»ee  Pascagoula  River) v,  341;  vi,  1416 

Improvement  of  pass v,  346;  vi,  1421 

Removal  of  wreck  in  harbor v,  353;  vi,  1428 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of v,  226, 1186 

Housatonic  River,  Conn. : 

Improvement  of v,  104,889 

Improvement  of  Milford  Harbor v,  103, 888 

House  Committee  on  Rivers  and  Harbors.    See  Committee;  etc. 
Houston,  Tex.,  improvement  of  waterw^  to  Galveston,  including  revised 
project   and   estimate   by  Board   of    Engineers   for   Rivers   and    Har- 
bors      v,385;  VI,  1492, 1495 

Howard  University  reservoir,  Washin^n,  D.  C v,  734;  vii,  2609 

Howell,  Capt  C.  W.  (snag  boat),  details  concerning  construction  and  opera- 
tion    Tll,9034 

Rowland  Improvement  Company,  bridges  of v,  ^5 

Hudson  River,  N.  Y.  {tee  alio  New  York  City  and  Harbor): 

Improvement  of '. v,  128, 978 

New  York  Harbor,  removal  of  wre<!k8 v,  134, 140. 989, 1024 

Peekskill  Harbor,  improvement  of v,  132, 987 

Rondout  Harbor,  improvement  of v,  131 ,  985 

Saugerties  Harbor,  improvement  of v,  130, 9S4 

Tarrytown  Harbor,  improvementof v,  133 

Humbolat  Harbor  and  Bay,  Cal. ,  improvement  of v,  656;  vir,  2439 

Humboldt  Northern  Railway  Company,  bridgeof v,727 

Huntington,  N.  Y.,  improvementof  harbor v,  120,965 

Huntinarton,  W.  Va.,  bridge  across Guyandot  River v,726 

Huron  Harbor,  Ohio,  improvementof v,  607;  vii,  2323 

Huron  Lake  (tee  alto  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vn,  2782 

Improvement  of  harbor  of  refuge  at  Harbor  Beach,  Mich v,  584;  n,  2226 

Survey  of  waterway  to  Lake  Superior,  including    Hay  I^ke  chan- 
nel    v,602;  vn,2289 

Water  levels  (1860-1905)  and  discharges  (1860-1904) v,743,744;  vu,2782 
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Hutchinson  River,  N.  Y.  (»ee  East  Chester  Creek) v,117,fl60 

Hvacinths,  water,  removal  of: 

From  Florida  waters v,808;  vi,1318 

From  Louisiana  waters y,  380;  vi,  1476 

From  Texas  waters v,380;  vi,1476 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge v,  74,842 

Hydraulic  mining  in  California T,714;  vil,2586 

Hydraulics.    iS'ee  Cjaugiiig  and  Great  Lakes. 

Hydrology.    See  Gauging  and  Great  Lakes. 


Idler  (yacht),  removal  of  wreck  of s...  v,«18;  vii,2367 

Illinois  and  Missiwippi  Canal,  111.: 

Construction  of v,  650;  vi,  2144 

Operating  and  care v,  430;  vi,  1663 

Illinois  River,  III.: 

Bridge  at  Peoria v,  723 

Improvement  of v,548;  vi,  2137 

Operating  and  care  of  locks  and  dams v,  649;  vt,  2141 

Survey    for    waterway     from    Lockport,    111.,    to    St    Louis,    Mo., 

via '. v,648;  vi,2118;  viii,10,41 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of v,  493;  vi,  1929 

Indian  River,  Fla.,  improvement  ol v,293;  vi,1299 

Indian  River  Bay,  Del.,  waterway  via v,  184, 1120 

Inland  waterways.    iSee  Canals  and  Waterways. 
Inside  routes.    See  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of .' v,  12, 14, 16 

Improvement  of  Honolulu  Harbor,  Hawaii v,711;  Tii,2564 

Improvement  of  Pearl  Harbor,  Hawaii v,710;  Tii,2563 

Flan    and    estimate  of   cost  of   existing  project   for  Honoluln    Har- 
bor   v,711;  VII,  2566 

International  Commission,  Permanent,  of  Congresses  of  Navigation t,  717 

fronton,  Ohio,  bridge  across  Ohio  River v,721 

Island  possessions.    See  Insular  poeseasions. 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via ▼>  184, 1120 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at v,39,797 

Istokpoga  Creek,  Fla.  (see  Kiasimmee  River) v,  297;  vi,  1303 

Itasca  County,  Minn.,  bridge  of v,  720 

Itawamba  County,  Miss.,  bridge  of v, 726 

J. 

Jacksonville,  Fla.:  ' 

See  alto  St.  Johns  River. 

Removal  of  wreck  in  St.  Johns  River v,  309;  vi,  1320 

Jamaica  and  Kocka way  Turnpike  Company,  bridge  of v,  730 

James  River,  Va. : 

Improvement  of , v,  222, 1177 

Protection  of  Jamestown  Island v,  223, 1179 

Jamestown  Island,  James  River,  Va.,  protection  of T,  223, 1179 

Jefferson,  Tex.,  improvement  of  Cypress  Bayou v,  402;  vi,  1627 

Jefferson,  ThomaSj  statue  of '. v,  738;  vii,  2619 

Jekyl  Creek,  Ga. ,  improvement  of  waterway  via v,  286;  vi,  1283 

Johnsons  Bayou,  La.,  improvement  of v,374;  vi,146S 

Johnsons  Creek,  or  River,  Conn,  (we  Bridgeport  Harbor) v,  106,891 

Joint  resolutions,   Fiftv-eighth  Congress,  tnird  session,  affecting 

Corps  of  Engineer . .'. vii,2851,  2862,2867,2802 

Jones  Creek,  Md.,  bridge  across v,  726 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck  off T,  93, 869 

Jupiter  Inlet,  Fla.  {see  Indian  River) v,  2M;  vi,  1299 

Justice,  Department  of.    See  Attorney-General. 
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K. 

Kalamazoo  River,  Mich.,  improTement  of t,660;  vi,2160 

Kampeville  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137, 2141 

Kanawha  River,  W.  Va. : 

Improvement  of v,485;  vi,  1882 

Opeiating  and  care  of  locks  and  dams v,486;  vi,  1883 

Kansas  City,  Mo.  and  Kans.    See  Kansas  and  Missoari  rivers. 

Kansas  City  Viaduct  and  Terminal  Railway  Company,  bridge  of t,  727 

Kansas  River,  Mo.  and  Kans. : 

Bridge  at  Kansas  City  ^Chicago,  Rock  Island  and  Pacific  Railway) v,  726 

Bridge  at  Kansas  City  (Kansas  City  Viaduct  and  Terminal  Railway)  ..      v,  727 

Bridge  at  Topeka v,  724 

Harbor  lines  at  Kansas  City v,718;  vi,1708 

Karqninee   Strait,  Cal.,  channel    to   the   Golden   Gate   (see    San    Fbblo 

Bay) v,648;  vii,2426 

Kaw  River,  Mo.  and  Kans.    See  Kansas  River. 

Kelaey,  Hattie  V.  (schooner),  removal  of  wreck  of v,140,1024 

Kelso,  Wash.,  bridgeacross  Cowlitz  River T v,725 

Kelso  Bridge  Companjr,  bridge  of v,  725 

Kemper  City,  Tex.,  bridge  across  Guadalupe  River v,727 

Kenduskeag  River,  Me.:  * 

Bridge  at  Bangor v,  727 

Improvement  of  (tee  Penobscot  River) v,26,786 

Kennebec  River,  Me. : 

Defenses  of t,6,  10 

Improvement  of v,33, 791 

Kennebunk  River,  Me.,  improvement  of v,38,  796 

Kenosha  Harbor,  Wis.,  improvement  of .» v,639;  vi,2045 

Kent,  Wash.,  bridge  across  White  River v,  722 

Kentucky  River,  Ky. : 

Improvement  of v,491;  vi,  1912 

Operating  and  care  of  locks  and  dams v,  493;  vi,  1918 

Kerrs  Bun,  Onio,  ice  harbor  in  Ohio  River v,  462;  vi,  1794 

Kewaunee  Harbor  and  River,  Wis. : 

Bridge  at  Kewaunee v,  727 

Improvement  of  harbor v,531;  vi,2029 

Keweenaw  Bay,  Mich.,  waterway  to  Lake  Superior,  improvement  and 

care v,  618, 520;  vi,1996 

Keyport  Harbor,  N.  J.,  improvement  of v,  148,1010 

Key  West  Harbor,  Fla.: 

Defenses  of v,5 

Impro vemept  of,  including  dredge  construction v,  296, 1095;  vi,  1302 

Kill  van  Kull,  N.  Y.  and  N.  J.,  improvement  of  Staten  Island-New  Jersey 

channel v,  144, 1035 

KingCounty,  Wash.,  bridge  of v,  722 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge v,  88, 862 

Improvement  of  entrance  to  Point  Judith  Pond T,  89, 864 

Removal  of  wreck  off  Point  Judith v,  93, 869 

Kingston  Bay,  Mass.  («e«  Duxbury  Harbor) v,66,828 

Kinnickinnick  River,  Wis.  (*ee  Milwaukee  Harbor) v,  537;  vi,  2042 

Kinston,  N.  C,  bridge  across  Keuse  River v,725 

Kiowa  (ateamBhip),  removal  of  wreck  of v,  74,835 

Kissimmee  Lake  and  River,  Fla.,  improvement  of v,  297;  vi,  1303 

Kitchens  Point,  Fla.,  bridge  acroHs  St.  Lucie  River v,  727 

KoeduRzko,  Gen.  Thaddeus,  statue  of v,  738;  tii,  2619 

li. 

La  Crosse  Harbor,  Wis.,  improvement  of v, 430;  vi,  1657 

Lafourche  Bayou,  La. : 

Bridge  near  Donaldsonville v,  727 

Improvement  of v,  359;  vi,  1444 

Lagrange  Bayou,  Fla.  {tee  Holmes  River) v,  320;  vi,  1337 

Lagrange  Iock  and  dam,  Illinois  River,  III v,  548, 649;  vi,  2137, 2141 

Lakes,  Great    See  Great  Lakes. 
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Lake  Washington  Canal,  Wash.,  improvement  of v,701;  vii,2641 

Lamb,  L.  L.  (barge),  removal  of  wreck  of v,618;  vn,2367 

Lambs,  S.  C,  removal  of  wreck  near v,270;  vi,  1258 

Lamprey  River,  N.  H.  {see  Cocheco  River) v,39,798 

L'Angmlle  River,  Ark.,  improvement  of v,421;  vi,1579 

Larclimout  Harbor,  N.  Y.,  miprovement  of v,  115,956 

LaTrappe  River,  Md.,  improvement  of v,198,1141 

Laudeitiale  County,  Tenn.,  bridge  of v,724 

Lanra,  Anna  (schooner),  removal  of  wreck  of v,93,869 

Lavaca  River,  Tex.,  bridge  near  Texana v,727 

Laws  of  58th  Congress,  3a  session,  affecting  Corps  of  Engineers vn,  2847 . 

Leaf  River,  Miss.,  improvement  of v,  344;  vi,  1419 

Learning,  Richard  B.  (schooner),  removal  of  wreck  of v,93,889 

Leavenworth,  Fort,  Kans.,  engineer  depot v,17,18,775 

Leckrone  and  Little  Whiteley  Railroad  Company,  bridge  of v,  722 

Lee,  A.  L.  (schooner),  removal  of  wreck  of v,186,1123 

Leech  Lake,  Minn.: 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Lee  Slough,  Apalachicola  River,  Fla.,  improvement  of- v,313;  vi,1326 

li^slation  of  58th  Congress,  3d  session,  affecting  Corps  of  Engineers vii,2847 

Lemann  Company  (Limited),  bridge  of v,  727 

Lemon  Creek,  N.  Y.  {see  Staten  laknd-New  Jersey  channel ) v,  144, 1036 

Leonardtown  Harbor,  Md.  {see  Breton  Bay) v,  207, 1159 

Leon  County,  Fla.,  bridge  of v,723 

Levels,  water.     See  Water-level  observations. 
Levisa  Fork,  Big  Sandy  River  Ky. : 

Bridge  between  Louisa,  Ky.,  and  CasBville,  W.  Va v,722 

Improvement  of v,488;  vi,1001 

Lewes,  Ttel.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va v,184,1120 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair v,  161, 1082 

Lewis  River,  Wash.,  improvement  of v,689;  vn,  2495 

Lexington,  Mo.,  bridge  over  Missouri  River v,720 

Lexington  and  Suburban  Railway  Company,  bridge  of v,  720 

Linden  (steamer),  removal  of  wreck  of vn,2288 

LJndsey  Lumber  Company,  bridge  of v,722 

Little  Assawaman  Bay,  Del.,  waterwayvia v,184,1120 

Little  Bay  de  Noquette,  Mich.  («ee  Gladstone  Harlior) V,625;  vi,  2016 

Little  D'Arbonne  Bayou,  La.  {see  D'Arbonne  Bayou) V,406;  VI,  1538, 1539 

Little  Egg  Harbor  Bay,  N.  J.,  removal  of  wreck v,186, 1122 

Little  ijg  Harbor  Inlet,  N.  J.,  removal  of  wreck v,  186, 1122 

Little  Harbor,  Woods  Hole,  Mass.,  improvement  of v,78,848 

Little  Harbor,  N.  H.,  improvement  of  narbor  of  refuge v, 41, 799 

Little  Kanawha  Navigation  Company.    See  Little  Kanawha  River. 
Little  Kanawha  River,  W.  Va. : 

Acquisition  by  United  States  of  locks  and  dams  belonging  to  Little 

Kanawha  Navigation  Company v,484;  vi,1878 

Bridge  in  Braxton  County v,  723 

Improvement  of v,483;  vi,  1878 

Operating  and  care  of  lock  and  dam v,  484;  vi,  1880 

Little  Mud  River,  Ga, ,  improvement  of  waterway  via v,  285;  vi,  1283 

Little  Narragansett  Bay,  R.  1.  and  Conn,  {see  Pawcatuck  River) v,  93, 872 

Little  Pedee  River,  S.  C,  improvement  of v,  255;  vi,  1237 

Little  Pigeon  River,  Tenn. ,  improvement  of v,  458;  vi,  1774 

Little  River,  La.  (part  of  Red  River),  improvement  of v,399;  vi,1519 

Little  Sarasota  Bay,  Fla.,  improvement  of v,300;  vi,  1307 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor v,632;  vn,2397 

Little  Tallahatchie  River,  Miss.  (#ee  Tallahatchie  River) v,409;  vi,  1556 

Little  Tennessee  River,  Tenn. : 

Bridge  at  Niles  Ferry v,724 

Improvement  of  (»e«  Tennessee  River  above  Chattanooga) v,  464;  vi,  1736 

Lockport,  III.,  survey  for  waterway  to  St.  Louis,  Mo v,648;  vi,2118;  vm,  10,41 

Locks.    See  Canals,  Rivers  and  harbors,  and  Waterways. 
Logs: 

Booms,  permits  for  construction  of -• v,  730 

Loose,  rules  governing  floating  of,  on  certain  streams v,  719 
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Lone  Tree  Point,  Oal.  (•«  San  Fkblo  Bajr) v.MS;  vn,2426 

Long  fisyoo,  La.,  removal  of  water  hyacinths r,380;  vi,1476 

Long  Bridge,  Potomac  River,  Washington,  D.  C,  h^hway  Imdge  to  re- 
place   v,732;  Tii,2606 

Long  Island  Sound,  defenses  of  eastern  entrance v,5, 10 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  improvement  at v,  637 

Long  Tom  River,  Ore^.,  improvement  of v,678;  vn,  2469 

Lorain  Harbor,  Ohio,  improvement  of v,609;  vii,2329 

Loudon,  Tenn. ,  bridge  acroes  Tennessee  Kver v,  728 

Louisa,  Ky.: 

See  alio  Big  Sandy  River. 

Bridge  acroes  Levisa  and  Tug  forks,  Biu  Sandy  lUver v,  722 

Louisa  and  Fort  Gay  Bridge  Companv,  bridge  of v,  722 

Louisiana,  State  of ,  removal  of  water  hyacinths v,380;  vi,1476 

Louisville,  Ky.  (ate  Louisville  and  Portland  Canal) v,  493, 498;  vi,  1929, 1936 

Louisville  and  Mashville  Railroad  Company: 

Bridge  of,  acroaa  Coosa wattee  River,  Ga v,726 

Bridge  of,  across  Hiwassee  River,  Tenn v,  725 

Bridge  of,  across  Tennessee  River,  Tenn v,  724 

Louisville  and  Portland  Canal;  Ky. : 

Enlai>!ementof v,493;  vi,1929 

Operating  and  care v,498;  vi,1936 

Loutre,  Pass  a,  Mississippi  River,  La.: 

Closing  crevasse  in v,3&4;  ti,1429 

Constmcting  sill  acroes v,  354;  ti,  1430 

Lobec  Channel,  Me.,  improvement  of v,  21, 780 

Lndington  Harbor,  Mich.,  improvement-of 'v>&71;  vi,2195 

Lndlams  Thoroughfare,  N.  J.,  bridge  at  Sea  Isle  City v.  728 

Lnmberton  Branch,  Rskncocaa  River,  N.  J.,  improvement  of v,164,I007 

Lyme  (Old),  Conn.,  bridge  across  Connecticut  River v,721 

L]rnn  Harbor,  Maaa.,  improvement  of v,53,812 

M. 

HcCanns  Ferry,  Pa.,  bridge  across  Monongahela  River v,  722 

McClellan  statue,  Washington,  D.C v,738;  vii,2619 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston v,  264;  vi,  1249 

McGuires  Mill,  Fla.,  removal  of  wreck  near v,309;  vi,  1320 

McKeesport,  Pa.,  harbor  lines v,  718;  vi,  1865 

McLoon,  Silas  (schooner),  removal  of  wreck  of v,800 

Maoon  Bayou,  La.,  improvement  of v,405;  vi,1588,1539 

Mad  River  Slough,  Cal.,  bridge  near  Eureka v,  727 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan tii,  2791 

Mame  Central  Railroad  Company,  bridge  of v,  727 

Maine,  State  of: 

Defenses  of  coast  («e«  tdto  Technical  details) v,  5, 10;  vii,  3003 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in v,  800 

Main  Ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1000 

Maiden  River,  Mass.,  improvement  of v,  55, 814 

Mall,  the,  Washington.  D.  C v,738;  Tii,2619 

Mamaroneck  Harfiir,  N.  Y.,  improvement  of v,  114,955 

Manaaquan  River,  N.  J.,  improvement  of v,  166, 1055 

Manat^  River,  Fla.,  improvement  of v,307;  vi,  1317 

Manchac  Bayou,  La.,  improvement  of v,309;  vi,1462 

Manchester  Harbor,  Mass.,  improvement  of v,  50, 800 

Manhattan  Borough,  N.  Y.     See  New  York  City  and  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of v,  12, 14, 15 

Manistee  Harbor  and  River,  Mich.: 

Bridge  at  Manistee v,  725 

Improvement  of  harbor v,  672;  vi,  2199 

Manistique  Harbor,  Mich.,  improvement  of v,  524;  vi,  2014 

Manitowoc,  Green  Bay  and  Northwestern  R<ulway  Company,  bridges  (3)  of.      v,  726 
Manitowoc  Harbor  and  River,  Wis. : 

Bridge  near  Manitowoc v,  726 

Improvement  of  harBor v,5S&;  vt,2032 

Manokm  River,  Md.,  improvement  of v,198,1142 
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ICaiiafield,  Gen.  S.  M.   (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Mantua  Creek,  N.  J.,  improvement  of : v,  168, 1099 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C v,20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2776 

Marblebead  Harbor,  Mass.,  repair  of  sea  wall v,  63, 812 

Marcnshook,  Pa. .  improvement  of  ic-e  harbor  in  Delaware  Biver v,  160, 1081 

Marinette,  Wis.  (tee  Menominee  River) v, 626;  vi,  2016 

Marion,  N.  J.,  bridge  across  Hackensack  River.  ^ v,  728 

Marquette  Bay  and  Harbor,  Mich.: 

Consfmction  of  harbor  of  refi^  in  bay v,  622;  vi,  2006 

Improvement  of  harbor v,  620;  vi,  2003 

Water  levels v,  744;  vu,2782 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harbor v,  77, 847 

Martini,  Richard  (baij^),  removal  of  wreck  of v,601;  vii,2288 

Mary  (schooner),  removal  of  wreck  of v,  186, 1124 

Massachusetts  Bay,  Mass.    See  Boston  Harbor. 
Massachusetts,  State  of: 

Bridge  of,  across  Charles  River v,723 

Defenses  of  coast  of v,6 

Lock  and  dam  of,  across  Charles  River  at  Boston v,  730 

Massasoit  (baige),  removal  of  wreck  of v,  627 

Matagorda  Bay,  Tex. ,  harbor  lines  at  Port  Lavaca v,  718;  vi,  1616 

Matawan  Creek,  N.  J.,  improvement  of v,  148, 1042 

Mattaponi  River,  Va.,  improvement  of v,  211, 1162 

Mattituck  Harbor,  N.  Y.,  imjjrovement  of v,  119,964 

Maamee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  construction v,  602, 1(W2;  vn,  2299 

Maurice  River,  N.  J.,  removal  of  wreck v,  186, 1121 

Maysville,  Ky.,  ice  harbor  in  Ohio  River  at v,  462;  vi,  1794 

May,  Viola. (schooner),  removal  of  wreck  of v,93,868 

Meadowmere,  N.  Y.,  bridge  over  Hook  Creek v,  727 

Memorials,  statues,  etc. : 

In  public  grounds,  Washington,  D.  C v,738;  vu,2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Itevidson  .  v,  760;  vii,  2837 

Monument  to  Gren.  Hugh  Mercer v,  738;  vii,2819 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  fu,  2836 

Memphis-Chattanooga  Railroad^  bridge  of v,  721 

Memphis  Harbor,  Tenn.  (tef  Mississippi  River  Commission) v,  716;  viii,3,40 

Menasha,  Wis.: 

Su  (U*o  Fox  River. 

Bridge  across  Fox  River  Canal v,726 

Menekaunee,  Wis.  (tee  Menominee  River.  Mich,  and  Wis.) v,626;  vi,  2016 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of  ...  v,626;  vi,2016 

Menominee  River,  Milwaukee,  Wis.  (»«e  Milwaukee  Harbor) v,637;  vi,2042 

Mercantile  Bridge  Company,  bridgeof v,720 

Mercer,  Gen.  Hugh,  monument  to v,  738;  vi,  2619 

Mermentan  River,  La.,  improvement  of,  including  tributaries v,371;  vi,  1466 

Merrimac  River,  Mass. : 

Bridge  at  Haverhill v,728 

Improvement  of v,44, 803 

Improvement  of  Newbnryport  Harbor v,  42, 802 

Methods,  engineering,  technical  details  of.    See  Technical  details. 
Mexico,  Gull  of,  removal  of  water  hyacinths: 

From  Florida  tributaries v,308;  vi,1318 

From  Louisiana  tributaries v,380;  vi,  1476 

From  Texas  tributaries v,380;  vi,1476 

Miami,  Fla.: 

Bridge  across  Miami  River v,  724 

Improvement  of  Biscayne  Bay v,294;  vi,1300 

Miami  River,  Fla.,  bridge  at  Miami v,724 

Michi^m  Central  Railrrad  Company:  * 

Bridge  of,  across  Detroit  River,  Mich T,729 

Bridgeof.  across Sagiaaw  River,  Mich t,723 
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Michigan  City,  Ind. : 

Improvement  of  inner  harbor v,  653;  vi,  2156 

Improvement  of  outer  harbor v,563,554;  vi,21d6 

Michigan  Lake  {eee  also  Northern  and  Northwestern  Lakee): 

Canal     to    Sturgeoa  Bay,    improvement    of,    incloding    harbor    of 

refuge v,529;  \j,2l02l 

Canal  to  Staiveon  Bay,  operating  and  care v,  530;  vi,  2026 

Dredge  boat  tor  harbora  on  eastern  shore t,553,  1093 

High  water  of  1838,  elevation  of vii,2782 

Mimetic  observations  along  shore  of vn,  2791 

Water  levels  (1G60-1905)  and  discharges  (1860-1904) v,  743, 744;  vii,2782 

Water  levels  on  east  shore,  variations  in v,  553 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of  .  v,  596;  vu,  2289 

Middleport,  Ohio  («««  Ohio  Eiver) v,462;  vi,1786 

Middlesex  County,  N.  J.,  bridge  of v,  728 

Milan,  111.: 

Construction  of  canal  around  Rock  River v,  650;  vi,  2144 

Operating  and  care  of  canal  around  Rock  River v,  430;  vi,  1663 

Milfoni  Harlxtr,  Conn.,  improvement  of v,103,888 

Milford  Haven,  Va.,  improvementof  harbor  at v,221,1176 

Mill  Creek,  Southport,  Conn.  («««  Southport  Harbor) v,Hl,895 

Mill  Creek,  Va.,  bridge  at  Fort  Monroe v,722 

Miller  Bay,  Lake  Winnebago,  Wis.  {see  Fox  River) v,541;  vt,  2049 

Millers  Ferry,  Ga.,  bridge  across  Oostenaula  River v,  725 

Mill  River,  New  Haven,  Conn.,  improvement  of v,  100,883 

Mill  River,  Stamford,  Conn.  (»ee  Stamford) v,110,896 

Milwaukee  Bay,  Harbor,  and  River,  Wis. : 

Improvement  of,  including  harbor  of  refuge v,  636;  vi,  2038 

Improvement  of  inner  harbor v,  537;  vi,  2042 

Removal  of  wreck  in  bay v,543;  vi,  2063 

Water  levels .'  v,744;  vn,2782 

Minch,  Philip  (steamer),  removal  of  wreck  of v,619;  vii,2388 

Mines,  submarine v,  11, 12, 14, 16 

Mingo  Creek,  8.  C,  improvementof v,  26ii 

Minim  Creek-Esthervilie  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Mining  casemates v,  11, 14, 16 

Mining,  hydraulic,  in  California v,714;  vn,2S85 

Minneapolis,  Minn.    See  Mississippi  River. 

Minnetlpolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  Company,  bridges  (3) 

of V,  720,  721 

Minnesota  River,  Minn. : 

Improvementof v,437;  vi,  1682 

Survey  of  Big  Stone  Lake  and  Lake  Traverse  for  reservoir  dam.  v,  441;  vi,  1686 

Minnesota  (steamer),  removal  of  wreck  of V(601;  vu,  2288 

MispilUon  River,  Del. : 

Improvementof v,  178, 1114 

Removal  of  wreck t,186,1121 

Mississippi  River: 

Boom  Island,  Minneapolis,  Minn.,  bridgeat v,728 

Brainerd  to  Grand  Rapids,  Minn.,  improvement  from v,432;  vi,  1670 

Caruthersville,  Mo.  (see  Mississippi  River  Commission) v,716;  vin,3,40 

D«in  Brook,  Minn.,  brid^  between  Pine  River  and v,  729 

Delta  Point,  La.  (see  Mississippi  River  Commission) v,716;  viii,3,40 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care v,  429;  vi,  1647 

Dredge  and  snag  boats  above  Missouri  River,  operation  of v,  426;  vi,  1607 

Dredge  and  snag  boats  below  Missouri  River,  operation  of v,423;  vi,  1583 

Dredge  boats  for  passes  of v,  364, 355, 1087, 1088;  vi,  1430, 1431 

Elk  River,  Minn.,  bridge  near  village  of v,  720 

Gauging,  including  principal  tributaries v,  441, 716;  vi,  1687;  vni,  8, 86 

Grand  Rapids  to  Brainerdj  Minn.,  improvement  from v,432;  vi,  1670 

Greenville,  Miss.  («6e  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Hannibal,  Mo.,  harbor  lines ▼,718;  vi,1657 

Head  of  Passes  to  headwaters,  surveys  from v,?^;  vni,3,40 

Head  Si  Passes  to  Ohio  River,  improvement,  surveys,  etc v,716;  vni,3,40 

Helena,  Ark.  (see  Mississippi  River  Commission) ^.Tie;  Tin,  3, 40 

Hopefleld  Bend  (see  Mississippi  River  Commission) v,  716;  Tin,  3,40 

Illinois  and  Mississippi  Canal,  111.,  construction  of t,6&0;  ti,2144 
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Illinois  and  MiBsissippi  Canal,  111. ,  operating  and  care v,  430;  vi,  1653 

Illinoia  River,  waterway  to  St.  Louis,  Mo.,  and  Lockport,  111., 

via v,548;  vi,2118;  vin,10,41 

Itasca  County,  Minn.,  bridge  of v,  720 

La  Crosse  Harbor,  Wis. ,  improvement  of v,  430;  vi,  1657 

Lontre,  Pass  a.  La.,  closing  crevasse  in v,354;  vi,  1429 

Lou  tie.  Pass  a.  La.,  conetructin^  sill  across v,854;  vi,1430 

Memphis,  Tenn.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Minneapolis,  Minn.,  bridges  (3)  at v,  721,  728 

Minneapolis,  Minn.,  to  St.  Paul,  improvement  from v,431;  vi,  1663 

Missouri  River,  above,  operation  of  snag  and  dredge  boats v,426;  vi,  1607 

MisBonri  River,  below,  removal  of  snags  and  wrecks v,  423;  vi,  1583 

Missouri  River  to  Ohio  River,  improvement  from v,  424;  vi,  1587 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from v,426;  vi,1612 

Moline  Harbor,  IlL,  improvement  of v,429;  vi,1652 

Natchez,  Miss.  ( see  Mississippi  River  Commiaeion ) v,  71 6;  viii,  3, 40 

New  Orleans,  La.,  defenses  of v,5 

New  Orleans,  La.,    improvement  at,   by  Mississippi  River  Commis- 
sion    V,  716;  VIII,  3, 40 

Ohio  River,  to  Head  of  Passes,  improvement,  surveys,  etc v,  716;  viii,  3, 40 

Ohio  River  to  Missouri  River,  improvement  from v,  424;  vi,  1587 

Outlet,  dredge  boats  for v,  354, 1087;  vi,  1430 

Outlet,  improvement  of v,354;  vi,  1430 

Pass  a  Loutre,  La.,  closing  crevasse  in v,354;  vi,  1429 

PassaLoutre,  La.,  constructing  sill  across v,354;  vi,  1430 

Passes  of,  dredge  boats  for v,  354, 356, 1087, 1088;  vi,  1430, 1431 

Pine  River,  Minn.,  bridge  between  Bean  Brook  and v,729 

Plaqnemine  Bayou,  La.,  construction  of  lock v,361;  vi,1446 

Pok^;ama  Falls,  Minn. ,  construction  of  reservoir  dam v,  432,  vi,  1670 

Pok^ama  Falls,  Minn.,  operating  and  care  of  reservoir  dam  ...  v,434;  v'l,  1675 

Reservoir  dams  at  headwaters,  construction  of v,  432;  vi,  1670 

Reservoir  dams  at  headwaters,  operating  and  care v,  434;  vi,  1675 

St.  Louis,  Mo.,  to  Lockport,  111.,  waterway v,548;  vi,2118;  viii,10,41 

St  Paul,  Minn.,  gaugjng v,  441;  vi,  1687;  viii,  86 

St  Paul,  Minn.,  to  Minneapolis,  improvement  from v,431;  vi,1663 

St.  Paul,  Minn. ,  to  Missouri  River,  improvemept  from v,  426;  vi,  1612 

Snag  and  d  redge  boats  above  Missouri  River,  operation  of v,  426;  vi,  1607 

Snags  and  wrecks  below  Missouri  River,  removal  of v,  423;  vi,  1583 

South  Pass,  examinations  and  surveys v,  357;  vi,  1435 

South  Pass,  maintenance  of  channel v,  368;  vi,  1438 

Southwest    Pass,     improvement    of,     including    dredge     construc- 
tion    v,356,1088;  vi,1431 

Vicksbure  Harbor,  Miss.,  improvement  of v,  407;  vi,  1643 

Vidalia,  La.  {see  Mississippi  River  Commission) v,716;  viii,3,40 

Watab,  Minn.,  damat v,730 

Water-level  observations  on,  including  tributaries,  v,  441, 716;  vi,  1687;  vin,  8, 86 

Wrecks,  etc. ,  above  Missouri  River,  removal  of v,  426;  vi,  1607 

Wrecks,  etc.,  below  Missouri  River,  removal  of v,423;  vi,  1683 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River v,716;  viii,  3, 40 

Survey     for     waterway     from     Lockpor^     IlL,      to     St      Louis, 
Mo v,716;  vi,2118;  viii,10,41 

Mississippi  Sound,  Miss. : 

Improvement  of  Gulfport-Ship  Island  Harbor  channel v,  349;  vi,  1424 

Improvement  of  Horn  Island  Harbor  {see  Pascagoula  River) v,341;  vi,  1416 

Improvement  of  Horn  Island  Pass v,346;  vi,1421 

Removal  of  wreck  in  Horn  Island  Harbor v,363;  vi,1428 

Missouri  River: 

Bridge  at  American  Island  and  Chamberlain,  S.  Dak v,  721 

Bridge  at  Lexington,  Mo v,720 

Bridge  at  Yankton,  8.  Dak v,720 

Dam  at  Ox  Bow  bend,  Mont v,730 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Im pro vement  of v,  442, 444;  vi,  1689 

Mobile  and  Ohio  Railroad  Company,  bridge  of v,724 
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Hotnle  Bay  and  Harbor,  Ala. : 

Defenaeaof v,5;  10 

CmpiOTeoment  of v,  l&O;  vi,  1393 

Improvement  of  bar  at  entrance  to  bay v,332;  vi,  1399 

Bemoval  of  wreck  off  Cedar  Point v,353;  vi,  1428 

Hoccasui  River  (Contentnia  Creek ) ,  N.  G. ,  improvement  of v,  239, 1 205 

Mokelnmne  Kiver,  Cal.,  improvement  of v,  651 ;  vii,  2430 

Moline  Harbor,  111.: 

Improvement  of v,  429;  vi,  1652 

Improvement  of  Hiagiarippi  River  between  Miaeouri  River  and  St. 

PauK v,426;  vi,1612 

Monongahela  Bridge  Company,  bridge  of v,  729 

Mononpahela  River,  W.  Va.  and  Pa. : 

Bridge  Iratweea  Bridgeport  and  Brownsville,  Pa v,729 

Bridges  below  Fairmont,  W.  Va v,729 

Bridge  at  McOanna  Ferry,  Pa v,  722 

Bridge  above  Dam  No.  4,  Pittsbnrg  Harbor,  Pa v,  720 

Harbor  lines v,718;  vi,  1865, 1869 

Improvement  of,  lietween  Morfiantown  and  Fairmont,  W.  Va. . .  v,  466;  vi,  1824 

Improvement  at  Locks  2,  3,  6,  and  6 v,  468;  vi,  1827 

Improvement  of  Pittsburg  Harbor v,  472;  vi,  1839 

Operating  and  care  of  locka  and  dams v,  471;  vi,  1831 

Monroe,  Fort,  Va.,  brid^  acfoes  Mill  Creek v,  722 

Monroe  Harbor,  Mich.,  improvement  of v,586;  vi,  2231 

Monroe  Lake,  St  Johns  Rtver,  Fla. : 

Improvement  of  («e«  Volusia  bar) v,  291;  vi,  1296 

Removal  of  wreck  near  Sanf ord v,  309 ;  vi,  1320 

Montello,  Wis.: 

See  alto  Fox  lUver. 

Bridge  over  Fox  River  Canal v,  725 

Monuments,  otatues,  etc.: 

In  public  grounds,  Washington,  D.  C v,738;  vn,2619 

To  Frederick  the  Great,  Washington,  D.  C v,749;  vii,2835 

To  Gens.  Francis  Naeh  and  William  Lee  Davidson v,  750;  vii,  2837 

To  Gen.  Hugh  Mercer v,738;  vii,  2619 

Moonbeam  (baige),  removal  of  wreck  of v,  93, 869 

Moivan  Canal,  Tex. : 

Improvement  of  (Me  Galveston  ship  channel) v,385;  vi,  1492 

Operating  and  care v,387;  vi,  1499 

Mormonchannel,  San  Joaquin  River,  Cal.,  improvement  of.  v,  649,650;  vii,  2428, 2430 

Mortar  batteries v,  5, 13, 15 

Mosquito  Creek  Canal,  8.  C.  (»ee  Santee  River) v,260;  vr,  1246 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater v,  23,  782 

Mount  Holly,  N.  J.,  bridge  across  Kancocaa  River v,  723 

Mount  Holly  Branch,  Rancocas  River,  N.  J. : 

Bridge  at  Mount  Holly v,  723 

Improvement  of v,  164, 1097 

Mount  Hope  Bay,  Mass.  (»ee  Fall  River  Harbor) v,86,859 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at '.  v,  265;  ■n,  1250 

Mount  Rainier  National  Park,  Wash. ,  survey  for  road v,  751 ;  vii,  2839 

Mud  Lake,  La.  {«e«  Mermentau  River) v,371;  vr,  1465 

Mud  River,  Ga. ,  improvement  of  waterway  via v,  285;  vi,  1283 

Mud  River,  S.  C.  (tee  Savannah-Beaufort  waterway) v,  270;  vi,  1259 

Mullens  Cove,  Tennessee  River,  Tenn.,  bridge  at v,721 

Murderkill  River,  Del.,  improvement  of v,177,1112 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of v,  465;  vr,  1 737 

Operating  and  care v,458;  vi,  1762 

Report  relative  to   right  of  way,    acquisition   of  land,    and    water 

power v,461;  vi,1780 

Muskegon  Harbor,  Mich.,  improvement  of v,667;  vr,2187 

Muskingum  River,  Ohio: 

Improvement  of v,  486;  vi,  1890 

Operating  and  care  of  locks  and  dams ^',487;  vi,1891 

Mystic  River,  Mass.: 

Improvement  of v,  55, 813 

Improvement  of,  below  mouth  of  Island  End  River v,66,814 
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Nandua  Creek,  Va.,  improTement  of v,  214, 1166 

Kanseniond  River,  Va.,  improvement  of v,  228, 1190 

Nanticoke  Kiver,  Del.  and  Md.,  improvement  of v,  200, 1144 

Nantncket  Harbor,  Mass.: 

Construction  of  harbor  of  refuge v,  Tn,  842, 844 

Removal  of  wreck v,  93, 869 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in v,  93, 868, 869 

Napa  River,  Cal.,  improvement  of v,  654;  vii,  2437 

Narragansett  Bay,  R.  I. : 

Defenses  of v,  5, 10 

Improvement  of v,  84, 867 

Narragua(^s  River,  Me.,  improvement  of v,22,781 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt,  improvement  of v,  73, 835 

Naael  River,  Wash.  («ee  Willapa  River) v,692;  vii,2505 

Nash,  Gen.  Francis,  monument  to v,  750;  vii,  2837 

Natalbany  River,  La.  {««« Tickf aw  River) v,368;  vi,1461 

Natchez  Bay,  La.  (««« Bayou  Plaqnemine) v,361;  vi,1446 

Natchez  Harbor,  Miss.  (»ee  Mississippi  River  Commission) v,716;  vin,3,40 

National  parks.    See  Parks. 

Naval  (Peace)  Monument,  Washington,  D.  C v,  738;  vn,  2619 

Navesink  (North  Brancn  of  Shrewsbury)  River,  N.  J.,  improvement  of. .  v,  153, 1052 
Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  q{,  Permanent  International  Commission v,  717 

Neches  River,  Tex. : 

Improvement  of v,  376;  vi,  1469 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of v,  596;  vii,  2269 

Neenah  (Fox)  River,  Wis.    See  Fox  River. 

Negro  Cut,  Indian  River  Inlet,  Fla.  (««e  Indian  River) v,  293;  vi,  1299 

Neponset,  Mass.,  bridge  across  Neponset  River v,  729 

Neponset  River,  Mass.,  bridge  at  Boston,  between  Quincy  and  Neponset ...      v,  729 
Neuse  River,  N.  C. : 

Bridge  near  Kinston v,  725 

Improvement  of v,  240, 1207 

Improvement  of  waterway  between  Newbem  and  Beaufort v,  243, 1210 

Newark  Bay,  N.  J. : 

Harbor  lines  at  Elizabethport v,  718, 1056 

Improvement  of  (tee  FBsaaic  River  and  Arthur  Kill) v,  141, 143, 1028, 1033 

New  Bedford  Harbor,  Mass. : 

Defenses  of v,  5 

Improvement  of v,  80, 851 

Newbem,  N.  C: 

Improvement  of  Neuse  River v,  240, 1207 

Improvement  of  Trent  River v,  241, 1209 

Improvement  of  waterway  to  Beaufort,  N.  C v,  243, 1210 

Newbnryport  Harbor,  Mass.,  improvement  of v,  42, 802 

New  Hampshire,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3003 

New  Harbor,  Me.,  improvement  of v,  32,790 

New  Haven  Harbor,  Ccfnn. : 

Construction  of  breakwaters v,  101,885 

Improvement  of,  by  dredging v,  100, 883 

Improvement  of  West  River v,  102,887 

New^  Jeraey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

New  London  Harbor,  Conn.,  improvement  of v,  94, 873 

New  Orleans  Harbor,  La. : 

Defenses  of v,  5 

Improvement  of  (tee  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Newport,  N.  C,  bridge  across  Newport  River v,  725 

Newport,  R.  I.: 

Improvement  of  harbor v,  87, 860 

Improvement  of  Coaster  Harbor  Island v,  88, 862 

Newport  River,  N.  C. : 

Bridge  near  Newport v,  725 

Improvement  of  Beaufort  Harbor v,  244, 1 21 2 

KNG  1905 III 
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Newport  River,  N.  0. — Continued. 

Improvement  of  waterway  between  Beaufort  and  New  River v,  245, 1214 

Improvement  of  waterway  between  Newbem  and  Beanfort v,  243, 1210 

NewKiver,  N.  C: 

Improvement  of v,  247, 1217 

Improvement  of  waterway  to  Beaufort v,  245, 1214 

Improvement  of  waterway  to  Swansboro v,  246, 1216 

New  Rochelle,  N.  Y.  (»e«  Echo  Bay  Harbor) v,  116, 957 

New  Stioreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge '^,90, 865 

Improvement  of  Great  Salt  Pond v,  92, 867 

Newtown  Creek,  N.  Y.,  improvement  of v,  125, 974 

New  Whatcom  (Bellingham)  Harbor,  Wash.: 

Improvement     of     Whatcom     Creek     waterway    (see     alto     Puget 

Sound) V, 696,  707;  vii,2514,K52 

Removal  of  Starr  rock  {su  Pujcet  Sound) v,  697, 698;  vii,  2514 

New  York  Central  and  Hudson  River  Railroad  Company: 

Bridge  of,  across  Bellmans  Creek,  N.  J .•. v,  724 

Bridge  of,  across  Charles  River,  Maes v,  725 

New  York  City  and  Harbor,  N.  Y.: 

Ambrose    channel,    improvement     of,    including    dredge    construc- 
tion   V,  134, 1000, 1091 

Ambrose  channel,  removal  of  wreck v,  140,1024 

Arthur  Kill,  harbor  lines ^..  v,  718, 1056, 1059, 1062 

Arthur  Kill,  improvement  of v,  143, 1033 

Battery,  the,  removal  of  shoal  off  Pier  A v,  136, 1009 

Bay  Ridge  channel,  improvement  of v,  137, 1016 

Bayside  channel,  improvement  of v,  134, 1009 

Bronx  River,  improvement  of ; v,  117,959 

Buttermilk  channel,  improvement  of v,  139, 1019 

Buttermilk  channel,  removal  of  wreck v,  140, 1024 

Coney  Island  channel,  improvement  of v,  136, 1009 

Defenses  of : v,  5 

Dredges,  construction  of : v,  134, 1009, 1091 

East  (Ambrose)  channel,  improvement  of,  including  dredge  construc- 
t-on   v,  134, 1009, 1091 

East  (Ambrose)  channel,  removal  of  wreck,. v,  140, 1024 

East  Chester  Creek,  improvement  of ^i  117, 960 

East  River,  bridge  across  (Manhattan  Bridge,  No.  3) v,72S 

East  River,  harbor  lines v,  718, 1006 

East  River,  improvement  of v,  123, 971 

Elizabethport,  N.  J.,  harbor  lines v,  718, 1056, 1059 

Ellis  Island,  harbor  lines v,  718, 1026 

Flushing  Bay,  examination  and  survey v,  134, 990, 996 

Flushing  Bay,  improvement  of v,  121 ,  967 

Gedney  channel,  miprovement  of v,  134, 1009 

Governors  Island,  enlargement  of v,  139, 1021 

GowanuB  Bay,  improvement  of v,  137, 1016 

Gowanus  Canal,  improvement  of  (see  Gowanus  Bay) v,  137, 1016 

Harlem  River,  bridge  across  ship  can'l  at  Broadway  cKtesing v,  727 

Harlem  River,  improvement  of v,  124, 973 

Harlem  River,  removal  of  wrecks v,  134, 989 

Hell  Gate,  East  River,  improvement  of v,  123,971 

Hook  Canal,  bridge  across v,73() 

Hook  Creek,  bridge  at  Meadowmere v,  727 

Hudson  River,  removal  of  reef  off  Pier  A v,  136, 1009 

Hudson  River,  removal  of  wrecks v,  134,140,989, 1024 

Hutchinson  River  (»ee  East  Chester  Creek) v,  118,990 

Improvement  of,  including  dredge  construction v,  134,  lOOU,  1091 

Kill  van  Kull,  improvement  of  Staten  Island- New  Jersey  channel . .  v,  144, 1035 

Lemon  Creek  («ee  Staten  Island-New  Jersey  channel) v,  144, 1085 

Main  Ship  channel,  improvement  of v,  134, 1009 

Meadowmere,  bridge  across  Hook  Creek v,72" 

Narrows,  to  the  sea,  improvement  from,  including  dredge  <'onstruc- 

tion v,  134, 100»,  1091 

Newark  Bay,  harbor  lines v,  718,1056 

Newark    Bay,    improvement    of    (see    Passaic    River    and    Arthur 
Kill) V,  141, 144, 1028,  1033 
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INDEX.  XXXV 

New  York  City  and  Harbor,  N.  Y. — Continued. 

New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill  and  New-   - 

ark  Bay v,  718, 1066, 1059, 1062 

New  Jersey-Staten  Island  channel,  improvement  of v,  143, 144, 1033, 1036 

Newtown  Creek,  improvement  of v,  125, 974 

North  (Hudson)  River,  removal  of  reef  off  Pier  A v,  136, 1009 

North  (Hudson)  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Red  Hook  channel,  improvement  of v,137,1016 

Roasville,  harbor  lines v,  718, 1062 

Smoking  Point,  Arthur  Kill,  harbor  lines v,  718, 1062 

South  channel,  removal  of  wqeck v,  140, 1024 

Spuyten  Duyvil  Creek  {see  Harlem  River) v,  1^,  978 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bav V,  718, 1056, 1059, 1062 

Staten  Island-^e w  Jersey  channel,  improvement  of v,  144, 1035 

Staten  Island  Sound  (Arthur  Kill),  improvement  of ■.  v,  143, 1033 

Supervision  of v,  713;  vii,2673 

Wrecks,  removal  of v,  134, 140, 989, 1024 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridge  of,  across  Connecticut  River,  Conn v,  721 

Bridgeof,  across  Neponset  River,  Mass v,729 

Niagara  River,  N.  Y. : 

Black  Rock  Harbor,  improvement  of v,626;  vii,2383 

Buffalo  Harbor,  improvement  of v.fiZl;  vn,2374 

Buffalo  Harbor,  removal  of  wreck v,  627 

Discharge  of v,743;  vii,2782 

Erie  Basin  and    Black    Rock   Harbor,  improvement  of   Buffalo  en- 
trance  v,625;  vn,2382 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Ene  en- 
trance   v,624;  vn,2381 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from v,626;  VII,  2385 

Surveys,  etc.  (see  Northern  and  Noithweetem  Lakes) v,  739;  vii,  2775 

Niles  Ferry,  Tenn. ,  bridge  across  Little  Tennessee  River v,  724 

Nolan,  W.  Va.,  bridge  across  Tug  Fork  of  Big  Sand V  River v,721 

Nolin  River,  Ky.,  improvement  of  {see  Green  River) v,504;  vi,  1949 

Nome  Improvement  Company,  improvement  of  Snake  River,  Alaska,  by . . .      v,  719 

Nomini  Cfreek,  Va.,  improvement  of v<217,1170 

Nooksak  River,  Wash. : 

Bridge  across v,  724 

Improvement  of  (««e  Puget  Sound) v,696;  vii,2514 

Norfolk  and  Western  Railway  Company,  bridges  of v,  722 

Norfolk  Harbor,  Va. : 

Defenses  of  Hampton  Roads  {see  aho  Technical  details) v,5;  vii,  3009 

Improvement  of,  and  its  approaches,  including  Hospital  Point v,  M5, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Improvement  of  Western  Branch,  Elizabeth  River v,  227, 1188 

North  Branch,  Chicago  River,  III.    See  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J. ,  improvement  of v,  153, 1052 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via v,232, 1196 

North  Carolina,  State  of: 

Defenses  of  coast  (<ee  aZso  Technical  details) v,5;  vii,3010 

Improvement  of  waterways  from  Norfolk,  Va.,  to  sounds  of.  v,  231, 232, 1195, 1196 

Vortheast  River,  N.  C,  improvement  of v,248,1218 

■.Northern  and  Northwestern  Lakes: 

Bulletins v,743;  vti,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Defenses  of v,5 

Discharges,  table  of  (1860  to  1904) v,743;  vil,2782 

Dredge  boat  for  harbors  on  Lake  Erie v,602, 1092 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  553, 1093 

Highwaterof  1838,  elevations  of vii,2782 

Improvement  of  channels  in  waters  connecting v,  590;  vii,  2241 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan  . . .  vii,  2791 
Navigation  of,  in  1841,  conditions  governing v,  740 
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XXrVI  INDBX. 

Northern  and  Northwestern  Lakes— Continued. 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  40S;  vn,  2289 

Surveys  and  charts v,  789;  vn,  2775 

Water  levels  (1860  to  1905) v,743;  vh,2782 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,553 

Northern  Maine  Seaport  Railway  Company,  bridges  of v,  728 

Northern  Pacific  Railway  Company,  bridge  of v,726 

North  Fork,  Skagit  River,  Wash.  (««  Puget  Sound)  v,e96;  vn,2514 

North  Hero  Island  channel.  Lake  Champlain,  VL,  improvement  of v,  69 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via v,  282, 1196 

North  Point  Creek,  Md.,  bridge  across t,  725 

North  (Hudson)  River,  N.  Y.    See  Hew  York  City  and  Harbor. 

North  River,  N.  C. ,  improvement  of  waterway  via v,  232, 1196 

North  River,  Wash.  (»e«  Willapa  River) v,602;  vi[,2505 

North  Tonawanda,  N.  Y.  («m Tonawanda  Harbor) v,626;  vn,238S 

Norwalk  Harbor,  Conn.,  improvement  of v,IOB,894 

Nueces  River,  Tex.,  bridge  across T,728 

O. 

Oak  Greek,  South  Milwaukee,  Wis.,  improvement  of v,688;  ti,2043 

Oakland  Harbor,  Cat.: 

Defenses  of  San  Francisco v,5 

Improvement  of v,646;  vn,242t 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of .« ^,628;  vii,2390 

Oates  Island,  Tennessee  River,  Tenn.,  bridge  at v,721 

Obion  River,  Tenn.,  improvement  of v,447;  vi,1721 

Occoquan  Creek,  Va.,  improvement  of ▼>213, 1164 

Ocklawaba  (Oklawaha)  River,  Fla.,  improvement  of v,292;  vi,1298 

Ocklockonee  River,  Fla.,  bridge  in  Leon  County v,723 

Ocmulgee  River,  Ga.,  improvement  of v,281;  vi,  1277 

Oconee  River,  (ia.,  improvement  of v,279;  vi,  1276 

Oconto  Harbor  and  River,  Wis.,  improvement  of v,527;  vi,2019 

Ocracoke  Inlet,  N.  C,  improvement  of v,2S6 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in t,  7S2 

Officers,  engineer,  civilian  assistants  to v,  19 

Officers  «f  tne  Corps  of  Engineers.    iBee  Corps  of  Engineers. 

Ogdensburg Harbor,  N.  Y.,  improvement  of. v,696;  ▼n,240S 

Ohio  River: 

Bridge  between  Ashland,  Ky.,  and  Ironton,  Ohio  ■. v,721 

Davis  Island  dam,  Pa.,  operating  and  care v,474;  71,1841 

Falls  at  Louisville,  Ky.,  improvement  of v,488;  vi,  1929 

Gauging  (»ee  Mississippi  River  Commission) ▼|716;  vin,8,66 

General  improvement  from  Pittsburg  to  the  mooth v,4&;  71,1788 

Ice  piers v,462;  ▼1,1794 

Indiana  Chute,  Louisville,  Ky.,  improvement  of v,488;  vi,1929 

Locks  and  Dams  1  and  6,  op^vting  and  care v>474;  vi,1841 

Locks  and  Dams  2-7,  construction  of v,476;  vi,1845 

Locks  and  Dams  8,  11,  13,  18,  19,  26,  construction  of v,481;  vi,  1873 

Lock  and  Dam  87,  construction  of v,464;  71,1816 

Louisville  and  I^ortland  Canal,  Ky.,  enlaigement  of v,498;  vi,1929 

Louisville  and  Portland  Canal,  Ky.,  opemting  and  care v,498;  vi,1996 

Pittsburg  Harbor,  Pa.,  improvement  of v,472;  ▼1,1839 

Pool  6,  dredging  in v,478;  vi,  1854 

Snag  boat,  operation  of  ... : v,466;  71,1819 

Oil  and  coal  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  compnative  cost  of vn,  3036 

Okanogan  County,  Wash.,  bridge  of 7,733 

Okanogan  River,  Wash. : 

Bridge  near  Riverside 7,723 

Improvement  of 7,708;  7n,2S53 

Oklawaha  River,  Fla.,  improvement  of 7,292;  71,1296 

Olcott  Harbor,  N.  Y.,  improvement  of v,629;  7n,2391 

Old-Colony  Railroad  Company,  bridge  of '. 7,729 

Old  Lyme,  Conn.,  bridge  across  Connecticut  River 7,721 

Old  Savbrook,  Conn.,  bridge  across Connecticnt  River 7,721 

OldTainpaBay,  Fla.  (seeTampaBav) v,a01;  Vi,130» 

Olive  Bnucb  (schooner),  ramoval  of  wreck  of v,42,  800 
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INDEX.  XXXVU 

Olympia  Harbor,  Wash.,  improvement  of v,098;  vn,2521 

Ontano  Lake  {tee  alto  Northern  and  Northwestern  lAkes): 

High  water  of  1838,  elevation  of vn,2782 

Water  levels  (1860-1905)  and  dischargee  (1860-1904) 'v, 743, 744;  vii,  2782 

Ontonagon  Harbor,  Mich.,  improvement  of v,517;  vi,  lf>93 

Oostenaula  River,  Gra. : 

Bridges  at  Gordons,  Millers,  and  Printups  feniee v,  725 

Improvement  of v,  326, 328;  vi,  1350 

Orange  Mills  fiats,  St.  Johns  River,  Fla.,  improvement  at  and  near.,  v,  290;  vi,  1295 

Orange  River,  Fla,  improvement  of v,298;  vi,1305 

Ordnance.    See  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast „  v,6d8;  vu,2454 

Ormond,  Fla.,  bridge  acioee  Ualifitz  River v,723 

Osage  River,  Mo. : 

Bridge  at  Tuscnmbia v,723 

Improvement  of .■ v,446;  vi,  1703 

Oshkoeh,  Wis.: 

See  alto  Fox  River. 

Bridge  across  Fox  River v,  722 

Oswegatchie  River,  N.  Y.  (kc  Ogdeneburg  Harbor) v,686;  vii,2405 

Oswego  Harbor,  N.  Y.,  improvement  of v,638;  vii,2400 

Otsego,  Minn.,  bridge4MFtown  of v,  720 

OtterCreek,  Vt.,  improvement  of v,71,833 

Ottertail  Lake  and  lUver,  Minn.,  survey  of v,441;  vi,1686 

Ouachita  River,  Ark.  and  La.: 

Bridge  at  Columbia,  La v,  721 

Improvement  of v,  403;  vi,  1528 

Ox  Bow  bend,  Missouri  River,  Mont.,  dam  at v,  730 

Ox  Bow  Power  Company,  damof v,730 

P. 

Phciflc  County,  Wash.,  bridge  of v,723 

Paean  River,  Vs.,  improvement  of v,  228, 1191 

Palmer,  Frank  (schooner),  removal  of  wreck  of v,93,8e9 

Pamlico  River,  N.  C,  improvement  of , .  v,  237, 1204 

Pamlico  Sound,  N.  C,  improvement  of  waterway  via v,  231, 11^ 

Pamunkey  River,  Va.,  improvement  of v,212,116^ 

Parks,  public: 

District  of  Columbia,  improvement  and  care v,738;  vii,2819 

Mount  Rainier  National  Park,  Wash.,  survey  for  road v,761;  vii,2839 

Yellowstone  National  Park,  improvement  of. v,  744;  vii,  2809 

Pascagonla  River,  Miss. : 

Improvement  above  mouth  of  Dog  River v,343;  vi,1419 

Improvement  below  mouth  of  Dog  River v,341;  vi,1416 

Pasquotank  River,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Passagassawaukeae  River,  Me.,  bridge  at  Bel&st v,  728 

Passaic  River,  N.  J.,  improvement  of v,  141, 1028 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in v,354;  vi,  1429 

Constructing  sill  across v>864;  ti,1430 

Patapsco  River,  Md.: 

Defenses  of  Baltimore v,5 

Improvement  of,  and  channel  to  Baltimore v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189,1129 

Improvement  of  harbor  at  southwest  Baltimore  ( Spring  Garden ) . . .  v,  189, 1130 

Patchogue  River,  N.  Y.,  improvement  of  («ee  Great  South  &y) v,  127,976 

Patuxent  River,  Md.,  improvement  of v,  200, 1160 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of v,98,872 

Pawpaw  River,  Mich,  (we St  Joseph  Harbor) v,556;  vi,2161 

Pawtucket  (Seekonk)  River,  R.  I.,  improvement  of v,83,856 

Peace  Creek,  or  River,  Fla,  improvement  of  Charlotte  Harbor v,298;  vi,  1305 

Peace  (Naval)  Monument,  Washington,  D.  0 v,738;  vii,2619 

Pearl  Harbor,  Hawaii: 

Defenses  of v,  12,15 

Improvement  of v,710;  vii,2563 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson 'V,352;  vi,  142? 

Improvement  below  Bockport v,360;  vi,1426 
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Pedee  riveis,  S.  C. : 

ImproTement  of  Great  Pedee ^,^66;  vi,1238 

Improvement  of  Little  Pedee v,  255;  vi,  1237 

Peekakill  Harbor,  N.  Y.,  improvement  of v,132,9i87 

Pend  Oreille  River,  Waah.,  improvement  of ▼,708;  vn,2553 

Pennsylvania,  New  Jersey  and  New  York  Railroad  Company,  bridge  of v,  728 

Pennsylvania  Railroad  Company,  bridge  of v,  723 

Penobscot  River,  Me. : 

Defenses  of v,  5 

Improvement  of , v,  26, 786 

Improvement  of  Bncksport  Harbor v,  28,  787 

Removal  of  wreck  at  South  Brewer v,  42, 800 

Pensacola  Harbor,  Fla. : 

Defenses  of , v,5 

Improvement  of,  inclnding  dredge  ooDStractioa v,  321, 1090;  vi,  1339 

Pentwater  Harbor,  Mich. ,  improvement  of v,  589, 570;  vi,  2192 

Peoria,  111.,  bridge  of  city  of,  acroes  Illinois  River v,  723 

Pequonnock  River,  Conn.  («e< Bridgeport  Harbor) v,106,891 

Percieand  Bertha  (barge),  removal  of  wreck  of v,  134, 989 

Pere  Marquette  Lake,  Mich.  («ec  Ludington  Harbor) v,571;  vi,2193 

Permanent  International  CommisBion  of  Congteases  of  Navigation v,  71 7 

Permits:  ^ 

For  conatmction  of  bridges v,  719, 722, 728 

For  erection  of  structares  other  than  bridges v,730 

Perquimans  River,  N.  C,  improvement  of v,  233, 1198 

Perth  Amboy,  N.  J.: 

See  also  Baritan  Bay  and  River. 

Bridge  across  Raritan  River v,  728 

Petaluma  Creek,  Cal.,  improvement  of ^ v,  654;  vii,2436 

Petersburg,  Va. : 

Diversion  of  Appomattox  River  at v,  230, 1192 

Removal  of  wreck  in  Appomattox  River  at v,235, 1200 

Petoskey  Harbor,  Mich.,  improvement  of v,580;  vi,2212 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River  {see  alto  Technical  details) v,  5;  vii,  3007 

IroprovemSnt  of  Delaware  River  at v,  156, 1065 

Removal  of  wreck  of  city  ice  boat  No.  3  in  Delaware  Bay v,  163, 1086 

Philippine  Islands,  defenses  of v,  12, 14, 15 

Pierce  County,  Wash.,  bridge  of v,  724 

Pierhead  lines.     See  Harbor  lines. 

Pierre,  8.  Dak.  [see  Missouri  River) v,442;  ri,  1689 

Pierre,  Fort,  S.  Dak.  (»ee  Missouri  River) v,442;  vi,  1689 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck  at v,  74,836 

Pigeon  Bayous,  La.,  improvement  of v,361;  vi,  1446 

Pike  Cree£,  Wis.,  improvement  of  Kenosha  Harbor v,539;  vi,2045 

Pine  Island  Sound,  Fla.  (»e«  Charlotte  Harbor) v,298;  vi,  1305 

Pine  Lake  and  River  (Charlevoix  County),  Mich.,  improvement  of.  v,  578;  vi,  2210 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of v,588;  vi,  2233 

Pine  River,  Minn. : 

Construction  of  reservoir  dam .• v,432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,434;  vi,  1675 

Pinole,  Point,  Cal.  (we  San  Pablo  Bay) v,648;  vii,  2426 

Pittabuiv  Harbor,  Pa.  {see  also  Allegheny,  Mouongahela,  and  Ohio  rivers): 

Bridge  over  Monongahela  River  above  Dam  No.  4 v,  720 

Harbor  lines  in  Monongahela  River v,  718;  vi,  1865, 1869 

Improvement  of v,472;  vi,  1839 

Plaquemine  Bayou,  La. : 

improvement  of v,361;  vi,  1446 

Removal  of  water  hyacinths v,380;  vi,  1476 

Plattsburg  Harbor,  N.  Y.,  improvement  of v,72,83* 

Plymouth  Harbor,  Mass.,  improvement  of v,67,829 

Pocomoke  River,  Md.,  improvement  of v,197, 1140 

Point  Allerton,  Boston  Harbor,  Mass.,  removal  of  wreck  ofi v,74,835 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvementof  pond  entrance v,  89, 864 

Removal  of  wreck v,93,869 

P^-°I  S'i?.°'®'  C*'-  («e«  San  Pablo  Bay) v,648;  vii,2426 

l-omt  Wilson,  Cal.  («e«  San  Pablo  Bay)  v,648;  vii,2428 
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Pokesama  Palle,  Missigappi  River,  Minn. : 

Construction  of  reservoir  dam v,432;  vi,  1670 

Operating  and  care  o£  reservoir  dam v,  434;  vi,  1675 

Pollard,  Ala.,  bridge  across  Conecuh  River v,  722 

Pollock  Rip  channel,  Mass.,  removal  of  wreck  in v,  93, 869 

Pollock  Rip  Slue,  Mass.,  removal  of  wrecks  in v,  93, 868 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (jiee  Ohio  River) v,  462;  vi,  1794 

Pomeroy  Center,  Ohio,  ice  pier  («ec  Ohio  River) v,462;  vi,  1794 

Ponchatoula  River,  La.  (««  Tickfaw  River) v,368;  vi,  1461 

Pony  Slough,  Cooe  Bay,  Oreg.,  improvement  of v,  661;  vii,  2448 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater v,  23, 782 

Portage  Lake,  ManisteeCounty, Mich., improvementof  harborof  refaj^e.  v,  574;  vi,  2203 
Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care V,  518, 520;  vi,  1996 

Portage  River,  Houghton  County,  Mich.,  waterway  via v,  518, 620;  vi,  1996 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor v,  604;  vii,  2315 

Port  Chester  Harbor,  N.  Y.,  improvement  of ▼,  113, 954 

Port  Clinton  Harbor,  Ohio,  improvement  of v,  604;  vii,  2315 

Port  Harford,  Cal.  (*e«  San  Luis  Obispo  Harbor) v,642;  vii,2419 

Port  Henry,  N.  Y.,  removal  of  wrecks  at v,  74, 836 

Port  Huron,  Mich.,  improvement  of  Black  River  at v,  587;  vi,  2232 

Port  Inelis  Terminal  Company  (see  Withlacoocbee  River) v,  306;  vi,  1314 

Port  Jenerson  Harbor,  N,  Y.,  improvement  of v,  118, 962 

Portland,  Ky.: 

Enkirgement  of  Louisville  and  Portland  Canal v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Portland,  Me.: 

Defenses  ot  {Bee  alto  Technical  details)  v,  5;  vii,  3003 

Improvement  of  harbor v,35, 793 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in  Portland  engineering  district v,  800 

Portland,  Oreg.     See  Willamette  River. 

Portland  General  Electric  Li^htCompany («ee  Wilkroette  FallsCanal) . v,  602;  vii,  2497 

Port  Lavaca,  Tex.,  harbor  lines v,  718;  vi,  1516 

Porto  Rico,  defenses  of •. v,  12 

Port  Perry,  Pa. ,  harbor  lines  in  Monongahela  River , .  v,  718;  vi,  1 869 

Port  Royal  (Beaufort)  River.  8.  C: 

Defenses  of  Port  Royal  Sound v,  5 

Improvement  of v,  269;  vi,  1256 

Improvementof  waterway  between  BeaufortandCharleston.S.C.  v,268;  vi,1265 
Improvement  of  waterway  between  Beaufort,  8.  C,  and  Savannah  {lee 

Savannah  Harbor) '. v,270;  vi,1269 

Port  Royal  Sound,  S.  C,  defenses  of v,  6 

Portsmouth,  N.  H.,  defenses  at v,  5 

Portsmouth,  Ohio,  ice  pier  (wreOhio  River) v,462;  vi,1794 

Portsmouth,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River ...      v,  726 

Port  Tampa,  Fla.  («««  Tamp  Bay) v,301;  vi,1309 

Port  Washington  Harbor,  Wis.,  improvement  of v,  535;  vi,  2036 

Portwing  Harbor,  Wis.,  improvement  of v,  614;  vi,  1989 

Position  finders,  range  and v,  7, 13 

Potomac  Park,  Washington,  D.  0 v,738;  vii,2619 

Potomac  River  {tee  alto  Washington,  D.  C): 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of v,731;  vii,2603 

Defenses  of  Waahiiu;ton,  D.  C v,5 

Highway  bridge  at  Washington,  D.  C,  to  rephice  Long  Bridge,  v,  732;  vii,  2605 

Improvement  at  Washington,  D.  0 v,203,1160 

Improvement  below  Washington, D. C v,205, 1153 

Sea  wall  between  Arsenal  wall  and  N  street,  Washington,  D.  C.  v,  739;  vii,  2619 

Wrecks,  removal  of v,224,  1181,1182 

Powow  River,  Mass.,  improvement  of ▼,  46, 804 

Preliminary  examinations  of  rivers  and  harbors,  required  by  act  of  March 

3,1905 v,21 

Preeque  Isle,  Mwrquette,  Mich.,  construction  of  harbor  of  refuge v,  522;  vi,  2006 

Presque  Tsle  Peninsula,  Erie,  Pa.,  improvements  at v,610;  vn,2369 

Printing  Office,  Government,  Washington,  D.  C: 

Erection  of  new  building v,747;  vii,2823 

Repairs toold  building v,748;  vii,2824 

Telegraph  line v,738;  vii,2619 
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Printupe  Ferry,  6a.,  bridge  acroee  Ooetemiula  River t,  725 

Projects.    See  Fortifications  and  Kivere  and  harbora. 
Providence  Harlxir  and  Kiver,  R.  I.: 

Bridge  at  Providence v,  727 

Improvement  of v,  84, 857 

Improvement  of  Fawtucket  River v,  83, 855 

Removal  of  Green  Jacket  shoal v,  85, 857 

Provincetown  Harbor,  Mass.,  improvement  <rf v,fl9,830 

Public  buildings  and  grounds.  District  of  Ck>lumbia ▼,  738;  tu,  2619 

Public  parks.    See  Parks. 
Puget  Sound,  Wadh. : 

Defenses  of v,6, 10 

Improvement  of,  and  tributaries ViOW;  Tn,2514 

Improvement  of  waterway  to  Lake  Washingtoa t,  701;  vu,  2M1 

Insp<H;tion  of  fish  traps v,709;  vii,2S68 

Pulaski,  General  Count,  monument  to v,738;  Tii,a619 

PuntaUorda,  Fla.,  improvement  of  Charlotte  Harbor ▼|298;  ti,  1305 

Puntalunos  (vessel),  removal  of  wreck  of.. v, 288;  Tl,  1290 

Purdv,  Wash.,  bridge  across  Hendereon  &iy v,  724 

Puriticatioii  of  water  supply  of  Washington,  D.  C v,  736;  vn,  2614 

Puyallup  River,  Wash. : 

Improvement  of  (dec  Puget  Sound) v.096;  vn,2514 

Improvement  of  Taconia  Harbor v,609;  vu,2527 

Q. 

QueenRtown  Harbor,  Md.,  improvement  of t,  193,1133 

Quincy,  Mass.,  bridge  across  Neponset  River v,729 

Quinn'ipiac  River,  New  Haven,  Conn.,  improvement  of.... v,  100,883 

B. 

Raccoon  Creek,  N.  J.,  improvement  of t,172,1103 

Racine  Harbor,  Wis.,  improvement  of v,638;  vi,204:i 

Raft<<,  rules  governing  running  of,  en  certain  streams v,  719 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  load v,  751;  vii,  2839 

Raisin  River,  Mich.  (»e«  Monroe  Harbor) ▼,686;  vi,2231 

Ranald  (steamer),  removal  of  wreck  of ▼,  1*^6, 1123 

Rancocas  River,  N.  J. : 

Bridge  at  Delanco t,  723 

Bridge  at  Mount  Holly t,723 

Improvement  of 1 v,  164, 1097 

Range  and  position  finders v,  7, 13 

Rappahannock  River,  Va.,  improvement  of v,218,H71 

Raritan  Bay  and  River,  N.  J.: 

Bridgebet  ween  Perth  Amboy  and  South  Amboy v,  728 

Improvement  of  bay v,  147, 1088 

Improvement  of  Keyport  Harbor v,  148, 1040 

Improvement  of  river v,  149, 1044 

Improvement  of  Shoal  Harbor v,  151, 1050 

Red  Hook  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Red  Lake,  Minn. : 

Improvement  of  (««  Bed  River  of  the  North) v,438;  vi,  1683 

Survey  of v,441;  Ti,1686 

Red  Lake  River,  Minn. : 

Bridge  at  Thief  River  Falls v,720 

Improvement  of  (<e<  Red  River  of  the  North) v.  438;  vi,  168:{ 

Survey  of v,441;  vi,1686 

Red  River,  I^.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Shreveport,  La ▼,720 

Gauging  (8«e  Mississippi  River  Commission) ▼,716;  ▼ni,8,86 

Improvement  of 7,399;  vr,  1519 

Improvement  of  Cypress  Bayon  and  lakes  to  Jefferson,  Ter v,  402;  vi,  1527 

Rectification  of  mouth  by  Mississippi  River  Commission ▼,716;  ▼ni,3,40 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Bndge  between  Marshall  County,  Minn.,  and  Walsh  County,  N.  Dak.       v,  721 
Improvement  of v,438;  vi,1683 
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Bed  River  of  the  North,  Minn,  and  N.  Dak. — ContiDued. 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam v,  441 ;  vi,  1 686 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam v,  441;  vi,  1686 

Redwood  Creek,  Cal.,  improvement  of v,645;  vii,2423 

Regulations  and  rules: 

For  navi^tion  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  runninKof  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

Rehoboth  Bay,  Del.,  waterway  via v,  184, 1120 

Reservations,  public.    See  Parks. 
Reservoirs: 

Bi^  Stone  Lake,  Minn.,  survey  for v,441;  vi,1686 

Mississippi  River,  headwaters,  construction  of v,432;  vi,  1670 

Mississippi  River,  headwaters,  operating  and  care v,  434;  vi,  1676 

Otter  Tau  lake  and  River,  Minn.,  survey  for v,441;  vi,  1686 

Bed  Lake  and  Red  Lake  River.  Minn.,  survey  for v,  441 ;  vi,  1686 

Traverse  Lale,  Minn.,  survey  for v,441;  vi,  1686 

Washington  Aqueduct,  D.  C v,734;  vii,2609 

Resolutions,  joint,  Fifty-eighth  Congress,   third  session,  a^cting  Corps  of 

Engineers vii,  2861, 2862, 2867, 2892 

Rhode  Island,  State  of:  - 

Defenses  of  coast v,  5, 10 

Reconstruction  of  Stone  Bridge  across  Sakonnet  River  at  Tiverton v,  726 

Richland  Creek,  Tenn.  (<ee  Tennessee  River  above  Chattanooga) v,464;  vi,  1735 

Richmond  Harbor,  Va.  (tee  James  River) , v,  222, 1177 

Ridgewood  (schooner),  removal  of  wreck  of v,309;  vi,  1320 

Kpley,  Ohio,  ice  pier  (»ee  Ohio  River) v,462;  vi,  1794 

Rival  (schooner),  removal  j)f  wreck  of v,  186, 1123 

Rivers  and  harbors  (nee  alto  Technical  details) : 

Appropriations  tor  operations  during  the  past  year v,  10 

Appropriations  for  1906-7,  estimatesof v,20 

Board  of  Engineers  for  tee  alto  Committee,  etc v,  712;  vii,  2569 

Board  of  Engineers,  The v,4, 756 

Bridges v,  719, 722, 728, 729 

Committee  on,  House  of  Representatives.    Ike  Committee,  etc 

Engineer  divisions v,  20 

Examinations,  preliminary,  required  by  act  of  March  3, 1905 v,  21 

Expenditures  during  the  past  year v,19 

Harbor  lines,  establishment  of v,  718 

Rules  governing  navigation  of  canals,  etc v,718 

Rules  governing  the  opening  of  drawbridges v,719 

Rules  governing  the  running  of  loose  loga,  stMunbwts,  and  rafts  on  cer- 
tain streams v, 719 

Status  of  works v,  19 

Structures  other  than  bridges,  permits  for  erection  of v,  730 

Surveys,  required  by  act  o?  March  3,  1906 v,21 

Riverside,  Wash.,  bridge  across  Okanogan  River v,723 

Riverside  Railway  Company,  bridge  of. v,725 

Roads-. 

In  Mount  Rainier  National  Park,  Wash v,761;  vn,  2830 

From  Valdes  to  Fort  Egbert,  Alaska v,  762;  vii,  2846 

Id  Yellowstone  National  Park v,  744;  vii,  2809 

From  Yukon  River  to  Coldfoot,  Alaska v,  762;  vn,  2846 

Roads  Harbor,  Md.,  removal  of  wreck .' v,  202, 1147 

Roanoke  River,  N.  C,  improvement  of v,  234, 1199 

Robert,  Gen.  H.  M.  (dredge),  plans  and  cost  of  revolvingcutter  installed  on.  vn,  3036 

Roche  Harbor,  Wash.  («ee  Puget  Sound) v,607,698;  vn,  2514 

Rockhall  Harbor,  Md.,  improvement  of v,  192,1133 

Rockhaven,  N.  I)ak.,  ice  harbor  (tee  Missouri  River) v,  443;  vii,  1689 

Rockland  Harbor,  Me.,  improvement  of v,  29,  788 

Rockport,  Me.,  removal  of  wreck  in  harbor v,  800 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  harbor v,  48, 807 

Bock  Biver,  III.: 

Construction  of  canal  around v,660;  vi,2144 

Operating  and  care  of  canal  around y,430;  vi,1653 
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Romerly  Marsh,  Ga. ,  improvement  of  waterway  via v,  285;  vi,  1283« 

Rondout  Harbor,  N.  Y.,  improvement  of v,  131,985 

Root  River,  Wis. ,  improvement  of  Racine  Harbor v,  638;  vi,  2043 

Roasville,  N.  Y.,  harbor  lines  in  Arthur  Kill v,  718, 1062 

Rouge  River,  Mich.,  improvement  of v,  686;  vi,  2230 

Rough  River,  Ky. : 

Improvement  of v,  507;  vi,  1963 

Operating  dnd  care  of  lock  and  dam v,  508;  vi,  1964 

Round  Lake,  Mich.,  improvement  of  Charlevoix  Harbor v,  578;  vi,  221(i 

Rouse  Point,  N.  Y.,  removal  of  wreck  at v,  74,836 

Rules  and  regulations: 

For  navi^tion  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

S. 

Sabine  Lake,  Pass,  and  River,  Tex.: 

Improvement  of  mouth  of  river  and  of  channel  through  lake  . . .  v,  375;  vi,  1468 

Improvement  of  river v,  376;  vi,  1471 

Improvement  of  Sabine  Pass  Harbor t v,377;  vi,  1472 

Removal  of  water  hyacinths  in  river v,380;  vi,  1476 

Sack  rafts,  rules  governing  running  of,  on  certain  stareams v,  719 

Saco  River,  Me.,  improvement  of v,  86, 795 

Sacramento  County,  Cal.,  bridge  of v,  726 

Sacramento  River,  Cal.: 

Bridge  at  Butte  City v,724 

Bridge  at  Grand  Island , v,  726 

Improvement  of v,  652;  vii,  2433 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  2585 

Sag  Harbor,  N.  Y.,  improvement  at v,  122, 969 

Saginaw  Harbor  and  River,  Mich.: 

Bridges  (3)  at  Saginaw v,  723 

Bridge  near  Bay  City v,  7^ 

Harbor  lines  at  Saginaw v,718;  vi,2235 

Improvement  of  river v,  582;  vi,  2224 

Removal  of  wreck  at  Saginaw v,  590 

Sailors  Encampment,  St.  Marys  River,  Mich.,  improvement  at ....  v,592;  vn,2244 

St.  Aufjustine,  Fla.,  bridge  across  San  Sebastian  River v,  723, 724 

St.  Clair  Canal,  Lake,  and  River,  Mich. : 

Discharge  of  river v.  743;  vn,2782 

Improvement  of  canal v,598;  vii,  2276 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Operating  and  care  of  canal v,  599;  vii,  2278 

Removal  of  wrecks  in  river .' v,  601 ;  vii,  2288 

Survevs,  etc.  (tee  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

St.  Croix  {"alls  Minnesota  Improvement  Company,  dam  of v,  730 

St.  Croix  Falls,  Wis.,- dam  across  St.  Croix  River v,730 

St.  Croix  Falls  Wisconsin  Improvement  Company,  dam  of v,  730 

St.  Croix  Lake  and  River,  Wis.  and  Minn. : 

Construction  of  dam  at  St  Croix  Falls,  Wis v,  730 

Improvement  of ▼,485;  vi,  1680 

St  Francis  River,  Ark.  and  Mo. : 

Gauging  (see  Mississippi  River  Commission ) v,  716;  viii,  8, 86 

Improvement  of.  in  Arkansas v,421;  vi,  1579 

Improvement  of,  in  Missouri v,  422,  vi,  1581 

St  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) v,  310;  vi,  1322 

St  Johns  River,  Fla. : 

Defenses  of v,  5 

Improvement  between  Jacksonville  and  the  ocean,  incloding  dredge 

construction v,M8,10W;  vi,1291 

Improvement  between  Jacksonville  and  Palatka,  including  Oitmoe  Mills 

flats .'v,290;  vi,  1295 

Improvement  of  Volusia  hex,  and  between  Volusia  bar  and   lake 

Monroe v,291;  vi,  1296 

Removal  of  water  hyacinths v,308;  vi,  1318 

Removal  of  wrecks v,809;  vt,1320 
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St.  Jones  Ri-ver,  Del.: 

Improvement  o! - . .  v,  181, 1 116 

Removal  of  wrecks v,  186, 1122, 1124 

St.  Joseph,  Mo.,  improvement  of  Misaonri  River  at v,  442, 444;  vi,  1689 

St.  Josepli  Harbor  and  River,  Mich. : 

Bridge  near  mouth  of  river v,  721 

Improvement  of  harbor v,  656;  vi,  2161 

Improvement  of  river v,  558;  vi,  2162 

St.  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of v,634;  vii,2402 

Dam  between  Adams  and  Lee  Galops  islands,  construction  of v,  730 

Defenses  of v,  5 

Discharge  of v,743;  vii,2782 

Long  Sault  Island,  improvement  at v,637 

Ogdensburg  Harbor,  improvement  of v,636;  vii,2405 

(^densbur^  to  foot  of  lake  Ontario,  removal  of  shoals v,  636;  vii,  2406 

St.  Lawrence  River  Power  Company v,  637 

St.  Louis,  Mo.: 

Improvement  of  Miasiasippi  River  between  mouths  of  Missouri  and  Ohio 

nvere v,424;  vi,1587 

Survey  for  waterway  to  Lockport,  111 .• .  v,  548;  vi,  2118;  viii,  10, 41 

St.  Louis  Bay  and  River,  Minn,  and  Wis.,  improvement  of  Duluth-Superior 

Harbor v,510;  vi,1971 

St.  Louis,  Brownsville  and  Mexico  Railway  Company,  bridges  (3)  of....  v,  726, 727 

St.  Lucie  River,  Fla.,  bridge  between  Kitchens  and  Fosters  points v,  727 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich. : 

Commercial  statistics v,694;  vii,2260 

Discharge  of  river v,  743;  vii,  2782 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes.  v,590;  vii,  2241 

Improvement  of  Hay  Lake  and  Neebish  channels v,  596;  vii,  2269 

Improvement  of  river  at  the  falls v,692;  vii,2244 

Operating  and  caro  of  canal v,694;  vii,2248 

Surveys,  etc.  («««  Northern  and  Korthweetem  Lakes)  v,  739;  vii,2775 

Survey  of,  with  a  view  to  improvement v,602;  vii,2289 

St.  Paul,  Minn.: 

8u  alio  Mississippi  River. 

Gauging  Mississippi  River  at v,441;  vi,.1687;  viu,86 

St.  Peters  River,  Minn.    See  Minnesota  River. 

Sakonnet  River,  R.  I. : 

Improvement  of v,  82, 866 

Reconstruction  of  Stone  Bridge  at  IHverton v,726 

Salem  Harbor,  Mass.,  improvement  of v,  62, 811 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via v,  701 ;  vii,  2641 

Salmon  River,  Conn.  (<e«  Connecticut  River) v,96,876 

Samish  River,  Wash.  («eePuget Sound) v,696;  vii,2614 

Sampit  River  (Georgetown  Harbor),  8.  C.  (««  Winyah  Bay) v,258;  vi,1241 

San  Antonio  estuary,  Cal.  (tee  Oakumd  Harbor) v,  646;  vii,  2424 

Sandbeach  (Harbor  Beach),  Mich.: 

Improvement  of  harbor  of  rofttge v,684;  vi,2226 

Water  levels v,744;  vii,2782 

San  Diego  Harbor,  Cal. : 

Defenses  of v,  5 

Improvement  of v,638;  vii,2409 

Sandusky  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  606, 1092;  vii,  2316 

Removal  of  wreck v.619;  vii,2368 

Sandwich  Islands.    See  Hawaiian  Islands. 

Sandv  Bay,  Cap>e  Ann,  Mass. : 

Construction  of  harbor  of  refuge v,  46,805 

Improvement  of  Rockport  Harbor v,  48, 807 

Sandy  Lake,  Minn.: 

Construction  of  reservoir  dam v,432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,434;  vi,1676 

Sanford,  Fla.,  removal  of  wreck  near v,809;  vi,1320 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of v,6 

Improvement  of  channel  between  Strait  of  Carquinez  and  the  Golden 
Gate'. v,648;  vii,  2426 
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San  Francisco  Bay  and  Harbor,  Cal. — Continued. 

Improvement  of  harbor v.MB;  tm,  2423 

Improvement  of  Oakland  Harbor v,648;  vn,  2424 

San   Jacinto   Kiver,   Tex.,  improvement   of   {tee  Galverton   ship  chaa- 

nel) v,3a5;  vi,  1492 

San  Joaquin  River,  Cal. : 

Improvement  of v,OM;  vii,  8428 

Improvement  of,  by  California  Debris  Commiaaion v,  714;  vii,  2585 

Improvement  of  Stockton  and  Mormon  channels v,  660;  vu,  2430 

San  Leandro  Bay,  Cal.  (»««  Oakland  Harbor) t,64S;  vii,  2424 

San  Lais  Obispo  Harbor,  Cal.,  improvement  of v,642;  vu,  2419 

San  Pablo  Bay,  Cal.,  improvement  of v,«48;  vn,  2426 

San  Pedro  Bay  and  Harttor,  Cal.: 

Construction  of  deep-water  harbor v,630;  vn,  2411 

Improvement  of  Wilmin^n  inner  harbor V,641;  vu,  2413 

San  Sebastian  River,  Fla.,  bridge  at  St  Augustine t,723,724 

Santee  River,  S.  C,  improvement  of v,260;  vi,  124S 

Santiago  (barge ^,  removal  of  wreck  of v,  163,1086 

Sarasota  Bay,  Fla.,  improvement  of v,900;  vi,  1307 

Saugatuck  Harbor,  Mich.,  improvement  of v,  56A;  ti,  2169 

Saugatuck  River,  Conn.,  improvement  of , v,  IfiNi,  893 

Saugerties  Harbor,  N.  Y.,  improvement  of v,  130, 984 

Saugas  River,  Mass.,  improvement  of  Lynn  Harbor v,53,812 

Sauk  River,  Wis.  (see  Port  Washington  Harbor) v,635;  vi,  2036 

Sault  Ste.  Marie,  Mich.    See  St  Marys  River. 

Sausal  Creek,  Cal.  (»ee  Oakland  Harbor) v,646;  vu,  2424 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of  («ee  oZso  Technical  details) t,5;  vn,  3016 

Improvement  of  harbor,  including  dredge  construction v,  270, 1004;  vi,  1259 

Improvement  of  river  above  Augusta V,  276;  vi,  1269 

Improvement  of  river  between  Augusta  and  Savannah v,  273;  vi,  1267 

Improvement  of'  waterway  to  Beaufort,   S.  C.    (ie«  Savannah   BLu>- 

bor) v,270;  vi,  12S9 

Improvement  of  waterway  to  Femandina,  Fla.. v,  286;  vi,  1283 

Saybrook  (Old),  Conn.,  bridge  across  Connecticut  River v,721 

Sayville,  N.  Y.,  improvement  of  Browns  Creek v,  126,975 

School  of  Application,  Engineer,  buildings  for v,  748{  vif,  2825 

Schuylkill  River,  Pa.,  removal  of  wreck  at  Grays  Ferry v,163,106S 

Scituate  Harbor,  Mass. ,  improvement  of v,  66, 827 

Scott    Point,    Tennessee    River,    Ala.,    lock   and   dam.   at    Halea   bar, 

near v,  466, 466;  vt,1739 

Scuppemong  River,  N.  C, improvement  of v,236,1201 

Seaboard  Traction  Com^ny,  bridge  of v,72S 

Seacoast  defenses.    See  Fortifications. 

Sea  lale  City,  N.  J.,  bridge  acroesLudlams  Thoioi^faie v,728 

Searchlights v,  10 

Seattle,  Wash.,  improvement  of  Puget   Sound-Lake    Washington   wat»- 
way v,701;  vii,2641 

S6A  W&lls  ...  ....       >..       ....a*BB*.>*  vll 

Sebastian  Inlet,  Fla.  (ae'lndian  River) ".  .*. .  .".*  .".  .*.  .V. . .'. '. . . .  V,  »3;  vi,  1299 

Sebewaing  River,  Mich.,  improvement  of v,584;  vi,2225 

Secretary  Creek  ( Warwick  River) ,  Md. ,  improvement  of .\.  v,  196, 1 139 

Seekonk  (Pawtucket)  River,  R.  1.,  improvement  of T,83,855 

Severn  River,  Md.,  bridge  near  Annapolis v, 723 

Shag  rocks,  San  Francisco  Harbor,  Cai.,  removal  of v,646;  vu,2423 

Shallow  Cneek,  Md.,  bridgeacross v,725 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 

Shears,  the,  Delaware  Buy,  Del.,  construction  of  harbor  of  refuge v,  162, 1084 

Sheboygan  Harbor  and  River,  Wis. : 

Bridge  at  Sheboygan v,726 

Improvement  of  harbor v,534;  vi,20S4 

Shenango  No.  1  (car  ferry),  removal  of  wreck  of v,619;  vu,2368 

Sheridan  statue,  Washington,  D.  O v,738;  Tii,2619 

Sherman  statue,  Washington,  D.  C v,738;  vii,26t9 

Shiawassee  River,  Mich.,  improvement  of v,683;  vi,2224 

Shilshole  Bay,  Wash. ,  improvement  of  waterway  via v,  701 ;  Tu,  2541 


Digitized  by 


Google 


INDEX.  XLV 

Ship  Island  Harbor,  MisB.,  improvement  of  channel  to  Gulfport t,  349;  ti,  1424 

Ship  John  light,  Delaware  Bay,  removal  of  wreck  near v,  163, 1086 

Shoal  Harbor,  N.  J.,  improvement  of v,  151, 1060 

Shoalwatei-  Bay  (Willapa  Harbor),  Wash. : 

Improvement  of v,692;  vn,2505 

Removal  of  wreck -• v,710;  vii,2560 

Shovelful  ehoal.  Maw.,  removal  of  wreck  on v,93,808 

Shreveport,  La. : 

BndKe  across  Bed  River  at v,  720 

Improvement  of  Cypress  Bayou v,  402;  vi,  1627 

Improvement  of  Red  River  at v,399;  vi,1621 

Shreveport  Bridge  and  Terminal  Company,  bridge  of v,  720 

ShrewBDury  River,  N.  J.,  improvement  of. v,  163, 1052 

Sicel,  General  Franz  ( schooner) ,  removal  of  wreck  of v,  618,  vii,  2367 

Silvana,  Wash.,  bridge  across  Stilaguamish  River v,722 

Binepuzent  Bay,  Md.,  waterway  via v.  184, 1120 

Sioux  City,  Iowa  (»««  Missouri  River) v,442;  vi,1689 

Biottx  River,  S.  I>ak.,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

Sites  for  fortifications v,  10 

Siuslaw  River,  Or^.,  improvement  at  mouth v,  663, 668;  vii,  2449, 2464 

Sixmite  Iriand,  Allegheny  River,  Pa. : 

ConstiTiction  of  lock  and  dam v,478;  vi,18e4 

Estimate  of  cost  for  completion  of  lock  and  dam v,  480;  vi,  1862 

Skagit  River,  Wash.  (»« Puget  Sonnd) v,696;  vn,2514 

Skida way  Narrows,  6a.,  improvement  of v,286;  vi,  1286 

Black-water  systems.    See  Cfanals  and  Waterways. 

Smith,  Rebea»M. (schooner),  removal  of  wreck  of v,  186, 1122 

Smoking  Point,  Arthur  Kill,  N.  Y.,  harbor  lines v,718,1062 

Smyrna  River,  Del.,  improvement  of v,  182, 1118 

Snag  boats  in  Galveston  (Tex. )  engineering  district,  details  concerning  con- 
struction and  operation vii,  3034 

Snake  River,  Alaska,  improvement  of  month  of v,  719 

Snake  River,  Idaho,  Or^.,  and  Wash.,  improvement  of v,669;  vii,2466 

Snohomish  River,  Wash. : 

Improvement  of  («ee  Puget  Sound) v,696;  vii,2614 

Improvementof  Everett  Harbor v,703;  vii,2&46 

Improvement  of,  at  Stretchs  ri£9e v,  706;  vii,  2648 

Snoqualmie  River,  Waeh.  (we  Puget  Sound) v,696;  vn,  2614 

8oda(8odo)  Lake,  La.  (»««  Cyprees  Bayou) v,402;  vi,1527 

Sorrel  Bayou,  La.  («ee  Bayou  Flaquemine) v,361;  vi,1446 

South  Amboy,  N.  J. : 

See  aito  Karitan  Bay  and  River. 

Bridge  across  Raritan  River v,  728 

South    Atlantic    States,     removal     of    water     hyacinths    from     Florida 

waters v,306;  vi,  1318 

Southbend  Harbor,  Wash.,  removal  of  wreck  in v,710;  vii,2660 

South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

South  Branch,  Shrewsbury  River,  N.  J.,  improvement  of v,  163, 1062 

South  Brewer,  Me.,  removal  of  wreck  at v,  42, 800 

South  Carcdina,  defenses  of  coast  {see  alao  Technical  details) v,  5, 10;  vii,  3016 

South  channel.  New  York  Harbor,  N.  Y.,  removal  of  wreck  in v,  140, 1024 

South  Chicago  Harbor,  111.  {see  Calumet  Harbor) v,  646;  vi,  2109 

South  Edisto  River;  S.  C,  waterway  via v,268;  vi,1256 

Southern  Branch,  Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point v,S25,1186 

Improvement    of  waterway  to    Albemarle    Sound,    via    Currituck 

Sound v,282,  1196 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Southern  Indiana  Railway  Company,  bridge  of v,720 

Southern  Pacific  Company,  bridges  of v,  724, 728 

Southern  Railway  Company,  bridges  of v,  721, 728 

South  Fwk,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 

South  Fork,  Willapa  River,  Wash.,  bridgeacross v,723 

South  Haven  Harbor,  Mich.,  improvementof v,559;  vi,2166 

South  Hero  Island  channel,  Lake  Champlain,  Vt ,  improvement  of v,  69 
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South  KioKBton,  R.  I. : 

Construction  of  Point  Jadith  harbor  of  refuge v,88,862 

Improvement  of  entrance  to  Point  Judith  Pond v>89, 884 

Removal  of  wreck  off  Point  Judith t, 93, 869 

South  Milwaukee  Harbor,  Wis.,  improvement  of v',S^;  vi,2043 

South  Norwalk  Harbor,  Conn;  (tee  Norwalk  Harbor) v,  ITO,  894 

South  Pass,  Mississippi  River: 

Examinations  and  surveys v,357;  vi,  1435 

Maintenance  of  channel v,358;  vi,  1438 

Southport  Harbor,  Conn.,  improvement  of v,lll,895 

South  River,  Mass.  (^lee  Salem  Harbor) v,52,811 

South  River,  N.  J.,  improvement  of v,  150, 1046 

Southwest  Baltimore,  Md. ,  improvement  of  harbor  of v,  189, 1130 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  including  dredge 

construction v,  355, 1088;  vi,  1431 

Spokafie  River,  Idaho,  bridge  near  Coeur  d'Alene y,  726 

Springdale,  Pa.: 

Construction  of  lock  and  dam  in  Allegheny  River v.  478;  vi,  1854 

Estimate   of   cost   for  completion   of   lock   and  dam  in    AUegnoiy 

River v,480;  vi,  1862 

Operating  and  care  of  lock  and  dam  in  Allegheny  River v,  479;  ti,  1857 

Spring  Garden,  Baltimore,  Md. ,  impi-ovement  of  harbor  at v,  189, 1130 

Spuyten  Duyvil  Creek,  N.  Y.  («««  Harlem  River) v.124,973 

Squan  (Manasquan)  River,  N.  J.,  improvement  of v,155,1055 

Stag  Island,  St.  Clair  River,  Mien.,  removal  of  wreck  near Tn,228S 

Stamford  Harbor,  Conn.,  improvement  of t,  110, 895 

Starlight  (steamer),  removal  of  wreck  of v,309;  vi,  1320 

Starr  rock,  BellinKham  Bay,  Wash.  {»eePuget  Sound) v,697,e98;  vn,2514 

Staten  Island,  N.  Y.    See  Staten  Island-New  Jersey  channel. 
Staten  Island-Kew  Jersey  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.    See  Staten  Island-New 
Jersey  channel. 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich v,  594;  vn,  22S0 

Statues,  memorials,  etc. : 

In  public  grounds,  Washin^on,  D.  C ▼i738;  Tii,2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson. .  v,  750;  vu,  2837 

Monument  to  Gen.  Hugh  Mercer v,738;  vii,2619 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vn,  2835 

Statutes  of  Fifty-eighth  Congress,  third  session,  affecting  Corps  of  En- 
gineers  Tii,2847 

Steamboats,  etc.: 

See  also  Dredge  boats  and  Wrecks. 

Rules  governing  running  of,  on  certain  streams v,719 

Steams  &  Culver  Lumber  Company,  bridge  of v,  723 

Steuben,  General  Baron  von,  statue  of ''.738;  Tn,2619 

Stil^uamish  River,  Wash. : 

Bridge  near  Silvana v,  722 

Improvement  of  {see  Puget  Sound) T,696;  vii,2514 

Stillwater  Harbor,  Minn.  (»««  St.  Croix  River) v,  435;  vi,  1680 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  («ee  Fox  River) V|541;  vi,  2M9 

Stockton  channel,  San  Joaquin  River, Cal.,improvementof.  v,649,^;  Tn,2428,2430 

Stockton  Springs,  Me.,  bridge  across  Cape  Jellison  Harbor v,  728 

Stone  Bridge,  Skkonnet  River  at  Tiverton,  R.  I.,  reconstruction  of v,726 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near v,618;  vn,2367 

Stonington  Harbor,  Me.,  wreck  in v,8l)0 

Stony  Island,  Detroit  River,  Mich.,  bridge  at v,  729 

Stretchs  riffle,  Snohomish  River,  VVaeh.,  improvement  at ; ▼,  706;  vn,2548 

Structures,  bridges  and  other,  erection  of.    See  Rivers  and  harbors. 

Stump  Creek,  N.  J.  (<«e  Cheesequake  Creek) t,  152,1051 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Improvement  of,  including  harbor  of  refuge v,  629;  ti,  2021 

Operating  and  care v,530;  yi,2026 

SubicBay,  Philippine  Islands,  defenses  of v,12,14,15 

Submarine  defense v,  11,12,14, 15 

Sullivan  Falls  Harbor,  Me.,  improvement  of v,  23, 782 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at v,265;  vi,  12S0 

Sullivan  River,  Me. ,  improvement  of  Sullivan  Falls  Harbor v,  23, 782 
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Sullivan  Slough,  Wash,  (oe*  Puget  Sound ) v,606;  vii,2514 

Sulphur  River,  Ark.  and  Tex.  («««  Bed  River) v,399;  vi,1519 

Sunken  craft.    See  Wrecks. 

Superior  Bay  and  Harbor,  Wis. ,  improvement  of v,  510;  vi,  1971 

Superior  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

High  water  of  1838,  elevation  of vn,2782 

Improvement  and  care  of  waterway  to  Keweenaw  Bay v,  518, 620;  vi,  199Q 

Magnetic  observations  along  shore  of vii,  2791 

Survey  of  reef  near  Eagle  River v;744 

Survey ofwaterwaytoCakeHuron.includingHayLakechannel.  v,602;  vii,2289 
Water  levels  (1860  to  1905)  and  discharges  (1860  to  1904) . .  v,  743, 744;  vii,  2782 

Supervision  of  New  York  Harbor,  N.Y v,713;  vn,2673 

Snr&ce  levels.    See  Gauging. 

Surveys: 

Of  Northern  and  Northwestern lAkee v,739;  vii,2775 

Of  rivers  and  harbors,  required  by  act  of  March  3,  1905 v,  21 

Susquehanna  River,  Md.  and  Pa.,  improvement  of v,  191, 1131 

Suwanee  River,  Fla. : 

Bridge  across v,  726 

Improvement  of v,  304, 305;  vi,1313 

Swan  Creek,  Ohio,  bridge  at  Toledo v,726 

Swann  Point,  Md.,  removal  of  wreck  near v,  224, 1181 

Swansboro,  N.  C,  improvement  of  waterway  to  New  River v,  246, 1216 

Sweetwater  bar,  Tennessee  River,  Ala.,  improvement  of v, 455;  vi,  1741 

Swinomish  Slough',  Wash. : 

Improvement  of v,  705;  vii,  2549 

Improvement  of  {see  Puget  Sound) v,  696;  vii,  2514 

Synepuxent  Bay,  Md.,  waterway  via v,  184, 1120 

Syracuse,  Ohio,  ice  pier  («««Ohio  River) v,462;  vi,  1794 

T. 

Tacoma  Harbor,  Wash.,  improvement  of v,699;  vii,2527 

Taft  Board,  to  revise  project  of  Endicott  Board v,  7 

Tallatiatchie  River,  M  iss. ,  improvement  of v,  409;  vi,  1555 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of v,  5 

Improvement  of  bay v,  301 ;  vi,  1309 

Improvement  of  Hillsboro  Bay  and  River v,  302;  vi,  1310 

Tangier  Sound,  Va.,  removal  of  wreck v,  202, 1147 

Tar  River,  N.  C: 

Bridge  near  Washington v,  724 

Improvement  of v,  237, 1204 

Tarrytown  Harbor,  N.  Y.,  improvement  of v,  133 

Tatum,  J.  H.,  bridge  of v,  724 

Taunton  River,  M^. : 

Improvement  of  Fall  River  Harbor v,  86,  869 

Improvement  of v,  81, 853 

Taylor,  J.  B.  (schooner),  removal  of  wreck  of v,  235, 1200 

Tavlors  Bayou,  Tex.  (*f«  Sabine  River) v,375;  vi,  1469 

Tchefuncte  River,  La.,  improvement  of v,367;  yi,1459 

TchulaLake,  Miss.,  improvement  of v,  409;  vi,  1555 

Teche  Bayou,  La. : 

Improvement  of v,364;  vr,  1454 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Removal  of  wrecks v,  365;  vi,  1456 

Technical  details  of  engineering  methods vii,  3003, 3034 

Cape  Fear  River,  N.  C.,  defenses  of,  shore  protection — case  system  of 

groins,  sand-bae  groins,  or  jetties vii,  3010 

Columbia  River,  defenses  of  mouth,  damp-proofing,  rotating  blackboards 
in  booths,  staim-ays  in  rear  of  traverses,  waif  hydrante  on  loading 

platform,  reenforcement  of  vertical  walls vii,  3032 

Delaware  River,  defenses  of,  peace  storage  magazine  for  smokeless  pow- 
der, waterproofing,  modification  of  special  5-inch  chain  ammunition 
hoists,  cable  cjamps  for  c»hle  tank...,,,,,,, , vii,3007 
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Technical  details  of  engineering  methods — Continued. 

Galveston,  Tex.,  defenses  of,  materials  and  methods  employed,  and  test 
of  cement  used,  in  construction  of  sea  wall  to  protect  Fort  Crockett 
Reservation;    waterproo6ng  and  damp-proofing;  waterproofing    by 

pumping  in  grout;  placing  sand  parapets  by  pumping  in  sand vii,  3024 

Galveston,  Tex.,  engineering  district,  constnjction  aud  operation  of 
snag  boats,  plans  and  cost  of  revolving  cutter  installed  on  dredge, 

comparative  cost  of  coal  and  oil  as  fuel  lor  dredge vu,30S4 

Georgia,  defenses  of  coast,  device  and  method  for  measurement  of  baae 

lines VII,  3016 

Hampton  Roads,  Va.,  defenses  of,  damp-proofing vii,9009 

Maine,  defenses  of  coast,  waterproofing,  dunp-proofing,  sponge  and  ram- 
mer racks,  waterproofing  old  concrete  work,  powder-case  racks  for 
6-inch  battery  magazines,  sliding  doors  for  10-inch  shot-hoist  delivery,  vii,  3003 
New  Hampshire,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge 
and  rammer  racks,  waterproofing  old  concrete  work,  powder-caae 
racks  for  6-inch  battery  magazines,  sliding  doors  for  10-inch  shot- 
hoist  delivery vii,  3003 

South  Carolina,  defenses  of  coast,  hydraulic-lift  ammunition  service  for 

mortar  battery vu,  301S 

Telegraph  line,  Government,  Washington,  D.  C v,738;  vn,a619 

Tennessee  River: 

BeeTreeshoals,  Ala.,  improvementof,  with  modified  project.  v,455;  vi,  1737, 1742 

Bridge  at  Loudon,  Tenn v,  728 

Bridge  at  Gates  Island  and  Mullens  Cove,  Tenn v,  721 

Chattanooga,  Tenn.,  improvement  above v,  463, 454;  vi,  1735 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from.,  v, 453, 455;  vi,  1737 
Colbert  Shoals,  Ala.,  improvementof,  with  modified  project,  v,  455;  vi,  1737, 1742 

Gauging  (see  Mississippi  River  Commission) v,716;  viii,8,86 

Hales  bar  (near  ScottPoint)  lock  and  dam,  construction  of..  v,455,456;  vi,  1739 

Muscle  Shoals  Canal,  Ala.,  operating  and  care v,458:  vi.  1762 

Muscle  Shoals  Canal,  Ala.,  report  relative  to  right  of  way,  acquisition  of 

land,  and  water  power v,  461;  vi,  1780 

Riverton,  Ala.,  improvement  below v,  453, 457;  vi,  1757 

Sweetwater  bar,  Ala.,  improvementof v,486;  ¥1,1741 

Tensas  River,  La.,  improvement  of v,405;  vi,1538, 1530 

Terraceia  Cut-off,  Fla.  (8«e  Manatee  River) v,307;  vi,  1317 

Texana,  Tex.,  bridge  across  Lavaca  River v,  727 

Texas  City  Harbor,  Tex.,  improvement  of  channel  to  Galveston v,384;  vr,  1489 

Texas,  State  of: 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveeton  engineering  district vn,  3034 

Removal  of  water  hyacinths  from  waters  in v,380;  vi,  1476 

Thames  River,  Conn. : 

Improvementof v,  95, 875 

Improvement  of  New  London  Harbor v,  94, 873 

The  Board  of  Engineers v,4, 755 

Thief  River  Falls,  Minn. ,  brid^  across  Red  Lake  River v,  720 

ThreemileRapidB,ColnmbiaRiver,Oreg.andWaeh.,improTementat.  v,671;  Tn,2458 

Thunder  Bay  River,  Mich.,  improvement  of v,  582;  vi,  2223 

Tickfaw  River,  La. ,  improvement  of,  including  tributaries v,  368;  vi,  1461 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of v,  667, 668;  vii,  2462,  ^454 

Timber,  rules  governing  running  of  loose,  on  certain  streams r,  719 

Tinicum  Island,  Delaware  River,  removal  of  wreck  at v,  163, 1085 

Tiverton,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River v,  726 

Toledo  Harbor,  Ohio: 

Bridge  across  Swan  Creek v,  726 

Improvement  of,  including  dredge  construction v,602, 1092;  vii,2299 

Tombigbee  River,  Ala.  and  Miss. : 

Bridge  at  Columbus,  Miss "  v,  724 

Bridge  near  Fulton,  Miss v,  726 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from v,339;  vi,  1409 

Demopolis,  Ala. ,  improvement  below v,  886, 338;  vi,  1400, 1402, 1406 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from v,338;  vi,  1408 

Tom  Moore  Slough,  Wash.  (»e«  Pujget  Sound) v,e96;  vii,2514 
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Tonawanda  Harbor,  N.  Y.,  improvement  of v,626;  vii,2385 

Tongue  Point,  Columbia  River,  Orefj.,  improvement  below v,  684;  vii,  2483 

Tonnage,  Sault  Ste.  Marie  canals,  Mich v,594;  vii,2250 

Topeka,  Kans.,  bridge  across  Kansas  River v,724 

Topeka  Railway  Company,  bridge  of v,  724 

Torpedoes v,  11,12, 14, 15 

Town  River,  Mass.,  improvement  of , v,64,826 

Trail  Creek,  Ind.  (we  Michigan  City  Harbor) v,563;  vi,2156 

Trails: 

See  aUo  Roads. 

Yukon  River  to  Coldfoot,  Alaska v,752;  vn,2845 

Trappe  River,  Md.  (lee  La  Trappe  River) v,  198, 1141 

Traps,  fish: 

In  Portland  (Me.),  engineering  district,  inspection,  etc.,  of,  r^ammen- 

dation  regarding  funds  for v,  800 

In  Puget  Round,  Wash.,  inspection  of v,709;  vn,2558 

Permits  for  construction  of v,  730 

Trask  River,  Oreg.  (sf* Tillamook  Bay) v,667;  vii,2462 

Traverse  Lake,  Minn.,  survey  of v,  441;  vi,  1686 

Trent  River,  N.  C,  improvement  of v,  241, 1209 

Trinity  River,  Tex.,  improvement  of v,387,391;  vi,  1600, 1504 

Troops,  engineer  equipment  of v,  18, 764,  776 

Trousdale  Ferry,  Tenn.,  bridge  across  Caney  Fork  River v,722 

Tuckerton  Creek,  N.  J.,  improvement  of v,170,1102 

Tog  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  between  Cassville,  W.Va.,  and  Louisa,  Ky •. v,722 

Bridge  near  Delorme,  W.  Va v,720 

Bridge  at  Nolan,  W.  Va v,72l 

Bridges  in  Mingo  County,  W.  Va.,  and  Buchanan  County,  Va v,  722 

Improvement  of v,  488;  vi,  1901 

Tunnels: 

Chicago  River,  alteration  of v,545;  vi,2073 

Washington  Aqueduct,  D.  C v,734;  vii,2609 

Turners  Cat,  N.  C,  waterway  via v>231, 1195 

Turtle  River,  Ga.  (<ie«  Brunswick  Harbor) v,283;  vi,  1279 

Tuscumbia,  Mo.,  bridge  across  Osage  River v,  723 

Tuacumbia  Bridge  Company,  bridge  of v,  723 

Twelvemile  Creek,  Fla.  (lee  Orange  River) v,298;  vi,  1305 

Twelvemile  Creek,  N.  Y.  («««  Wilson  Harbor) v,628;  vn,2389 

Twin  rivers.  Wis.  (»««  Two  Rivers  Harbor) v,532;  vi,2031 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay v,  509;  vi,  1969 

Two  Rivers  Harbor,  Wis.,  improvement  of - v,632;  vi,2031 

Tyiskin  (Wetipquin)  Creek,  Mdy,  improvement  of v,199,1143 

'U. 

Union  Lake,  Wash.^  improvement  of  waterway  via v,  701 ;  vii,  2541 

Union  River,  Me.,  miprovement  of v,  24,783 

Urbana  Creek,  Va.,  improvement  of v,220, 1174 


Valdes,  Alaska,  road  to  Fort  Egbert v,762;  vn,2846 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes v,370;  vi,  1463 

Vermilion  Harbor,  Ohio,  improvement  of v,  608;  vii,2327 

Vessels: 

See  alio  Dred^  boats  and  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams v,  719 

Vicksbure  Harbor,  Miss.,  improvement  of v,407;  vi,  1543 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor v,31,789 

Vineyard  Haven,  Mass.,  improvement  of  harbor v,  77, 847 

Vineyard  Sound,  Mass.,  removal  of  wreck  off  Cross  Rip  light-ship v,  93, 869 

Viola  May  (schooner),  removal  of  wreck  of v, 93, 868 

Virginia,  Ann  (schooner),  removal  of  wreck  of v,  186,1123 

Volusia  bar,  St.  Johns  River,  Fla. ,  improvement  of v,  291 ;  vi,  1 296 

Von  Steuben,  General  Baron,  statue  of v,738;  vii,2619 
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Wabaah  River,  Ind.  and  111.: 

Bridge  in  Vigo  Conntv,  Ind T,720 

Impruvement  above  Viocennee,  Ind t,S00,602;  ti,  1946 

Improvement  below  Vincennes,  Ind t,500,501;  ti,  1945 

Operating  and  care  of  Grand  Rapids  lock  and  djun v,  602;  vi,  1947 

Waccamaw  Kiver,  N.  C.  and  S.  C,  improvement  of 'V',2S4;  vi,  1235 

Wakefield,  Va.,  monument  and  wharf v,739;  vn,2619 

Wapplnger  Creek,  N.  Y.,  improvement  of ..  v,  133,988 

Wappoo  Cut,  8.  C: 

Improvement  of v,267;  vi,  1264 

Improvement  of  waterway  via v,288;  vi,  12S5 

War  College,  Army,  Washington,  D.  C: 

Erection  of  bnildings  for ▼>748;  vu,l 

Statue  of  Frederick  the  Great  in  grounds  of v,749;  yii,2 

War  maps v,  747 

Warm  Spring  Creek,  Cal.,  bridge  near  Alviso v,  724 

Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,333;  vi,  1400 

Improvement  below  Tuscaloosa v,334;  vi,  1400,1401 

Operating  and  care  of  locks  and  dams v,340;  vi,  1410 

Warroad  Harbor  and  River,  Minn. ,  improvement  of v,  440;  vi,  1684 

Warwick  River,  Md.,  improvement  of v,  196, 1139 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  repair  of v,  731 ;  vii,  2603 

Aqueduct,  filtration  plant v,736;  vii,2614 

Aqueduct,  maintenance  and  repair .■ v,734;  tii,2609 

Army  War  College,  buildings  for v,748;  vn,2825 

Army  War  Collece,  statue  of  Frederick  the  Great v,  749;  vii,  2835 

Barracks.    Sef.  Washington  Barracks. 

Defensesof v,5 

Kngineer  depot v,  15, 18,757 

Engineer  Scnool  of  ApplioRtion,  buildings  for v,  748;  vii,  282S 

Executive  Mansion  and  office Vf738;  vn,2619 

Government  Printing  Office,  erection  of  new  building v,  747 ;  yu,  2823 

Government  Printing  Office,  repairs  to  old  boilding v,  748;  vii,  2824 

Highway  bridge,  Anacostia  River,  reoonstraction  of v,729 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge t,  732;  tii,  2605 

Improvement  of  Anacostia  River  at v,  206, 1155 

Improvementof  Potomac  River  at v,  203,1150 

Improvement  of  Potomac  River  below v,  205, 1153 

Public  buildings  and  grounds,  and  Washington  Monument v,  738;  vii,  2gl9 

Sea  wall,  Potomac  River,  between  Arsenal  wall  and  N  street. . .  v,  739;  vii,  2619 

Statue  of  Frederick  the  Great v,749;  yii,2835 

Statues  and  memorials  in  public  gronnds v,738;  yit,2619 

Survey  of  United  States  land  wit£in  flats  of  Anacostia  River t,20 

Wreck  in  Potomac  River,  removal  of v,  224, 1182 

Washington,  N.  C,  bridge  across  Tar  River v,724 

Washington  and  Vandemere  Railroad  Company,  bridge  of v,  724 

Washington  Barracks,  D.  C. : 

Engineer  depot v,  15, 18, 757 

Engineer  School,  buildings  for v,748;  vn,  2825 

Statue  of  Frederick  the  Great v,749;  vit,2835 

War  College  buildings v,748;  Tii,  2825 

Washington,  George: 

Monument  at  Wakefield,  Va v,739;  va,2619 

Monument  at  Washington,  D.  C v,738;  tii,2619 

WashingtonLake,  Wa8h.,improvementofwaterwaytoPuget8onnd.  t,701;  vii,2541 

Washington  Monument,  D.  C v,738;  vu,2619 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvementof v,403;  vi,  1628 

Watab,  Minn.,  dam  across  Mississippi  River  at v,730 

Watab  Rapids  Power  Company,  dam  of v,780 

Watch  Hill  Harbor,  R.  L  (tee  Pawcatnck  River) v,93,872 

Water  craft: 

i<ee  al*o  Dred^  boats  and  Wrecks. 

Rules  govemmg  nmning  of  steamboats  on  certain  streams v,  719 

Wateree  River,  S.  C.,  improvementof v,261;  vi,  1246 
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Water  hyacinths,  ramoval  of: 

From  Florida waten v,308;  vi,1318 

From  Looiaiana  waters v,380;  vi,1476 

From  Texas  waters v,380;  vi,  1476 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash t,691;  vn,2496 

Michigan  Lake,  variations  in  surface  level  on  east  shore v,  553 

MiasisBippi  Biver  and  principal  tributaries v,  441, 716;  vi,  1687;  viii,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  discharges 

(18e0tol904) v,743;  vii,2782 

Waters,  navigable.    8u  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Water  supply,  Washington,  D.  C.    See  Washington,  D.  C. 
Waterways  (see  also  Canals): 

Beaufort,  N.  C,  to  Newbem v,243,1210 

Beaufort,  N.  C,  to  New  River v,245, 1214 

Charleston  to  Beaufort,  8.  C v,268;  vi,  1255 

Charleston  to  McClellanville,  8.  C v,264;  vi,  1249 

Chincoteagne  Bay,  Va.,  to  Delaware  Bay,  Del v,  184, 1120 

Galveston  to  Houston,  Ter.,  including  revised  project  and  estimate  by 

Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1495 

Keweenaw  Bay  to  Lake  Superior,  Mich v,  518, 520;  vi,  1996 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plaines,  and  Missis- 
sippi rivers v,648;  vi,2118;  vni,10,41 

New  River,  N.  C,  to  Swansboro v,  246, 1216 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound v,232,1196 

Norfolk,  Va.,  to  sounds  of  Nortb  Carolina,  via  Pasquotank  River  . .  v,  231, 1195 

Portage  Lake  and  Lake  Sufierior  canals v,518,520;  vi,  1996 

Pi^t  Sound  to  Lake  Washington ▼,701;  vii,2541 

Savannah,  Ga.,  to  Beaufort,  S.  C.  (mm  Savannah  Harbor) v,270;  vi,1259 

Savannah,  Ga.,  to  Femandina,  Fla v,  285;  vi,  1283 

Superior  Lake  to  Lake  Huron v,602;  vii,2289 

Waukegan  Harbor,  111.,  improvement  of : v,  540;  vi,  2047 

Weems,  Va.,  harbor  lines.... v, 718, 1182 

Weepecket  rock,  Buzzanls  Bay,  Mass.,  removal  of v,80,850 

Weightman,  Anna  (canal  boat),  removal  of  wreck  of v,  74, 836 

Weirs: 

Fish,  in  Portland  (Me.)  engineering  district,  in^>ection,  etc.,  of,  recom- 
mendation r^iarding  funds  for v,800 

Fish,  in  Puget  8oundj  Wash.,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

Welshmans  Creek,  Md.,  bridge  across v,  725 

Westerly  Harbor,  R.  1.  («ee Pawcatuck  River) v,93,872 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of v,  227, 1188 

West  Fork  of  South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and 

River. 
West  Galveston  Bay,  Tex.: 

Improvement  of v,  380, 392;  vi,1505 

Removal  of  wrecks v,399;  vi,  1516 

West  Haven,  Conn.,  improvement  of  Wwt  River v,  102, 887 

Westmoreland  County,  Pa.,  bridge  of v,  727 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of....  v,  596;  vii,2269 

West  Newton,  Pa.,  bridge  across  Youghiogheny  River v,  727 

Westport  Harbor,  Conn.,  improvement  of v,108,893 

West  River,  Conn.,  improvement  of v,102,887 

West  Springfield,  Mass.,  bridge  across  Connecticut  River v,720 

Wetipquin  TTyaskin)  Creek,  Md.,  improvement  of v,199,1143 

Weymouth  River,  Miass.,  improvement  of v,62,63,824 

Wharves: 

In  Portland  (Me. )  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc.,  of v,800 

Permits  for  construction  of v,  730 

Whatcom  County,  Wash.,  bridge  of v,  724 

Whatcom  (Bellingbam)  Harbor,  Wash.: 

Improvement    of      Whatcom      Creek     waterway     («ee     dUo    Paget 

Sonnd) v,  696,  707;  vii,  2514, 2562 

Removal  of  Starr  rock  (»«  Puget  Sound) v,697,698;  vii,2514 
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Wheeling  and  Lake  Erie  Railroad  Company,  bridge  of v,728 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain v,  73, 835 

White  Houae,  Washington,  D.  C v,738;  vii,2619 

White  Lake  Harbor,  Mich.,  improvement  of v,  569;  vi,  2191 

White  River,  Ark. : 

Gauging  (jxe  Miaaiaaippi  River  Commission) v,716;  viii,8,86 

Improvement  by  open-channel  work v,415;  vi,1568 

Improvement  of  upper  river  by  locks  and  dams v,  416;  vi,  1570 

Operating  and  care  of  locks  and  dams v,417;  vi,  1574 

White  River,  Ind.,  improvement  of v,503;  vi,  1949 

White  River,  Wash.: 

Bridge  near  Kent v,  722 

Improvement  of  («««Puget  Sound) v,  696;  vii,  2514 

White  River  Valley  Railway  Company,  bridge  of v,  721 

Whitniore,  A.  H.  (schooner),  wreck  of v,  800 

Wicomico  River,  Md.,  improvement  of v,  201, 1145 

Willamette  River,  Oreg. : 

Bridge  near  Harriabuig v,  728 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General v,692;  vii,  2497 

Improvement  above  Portland v,  678;  vii,  2469 

Improvement  below  Portland v,681;  vii,  2475 

Willapa  River  and  Harbor,  Wash.: 

Bridge  across  South  Fork  of  river v,  723 

Improvement  of v,692;  vii,2505 

Removal  of  wreck  in  harbor v,  710;  vii,  2S60 

Wilmington  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor  in  San  Pedro  Bay v,  639;  vii,  2411 

Improvement  of  inner  harbor v,641;  vii,2413 

Wilmington,  Del.,  improvement  of  harbor v,173,1105 

Wilmington,  N.  C: 

Defenses  of  G^pe  Fear  River  ((MoZoo  Technical  details) v,5;  vn,3010 

Improvement  of  Cape  Fear  River  above v,  250, 1222 

Improvement  of  Cape  Fear  River  at  and  below v,  251, 1224 

Wilson  Harbor,  N.  Y.,  improvement  of v,628;  vii,2389 

Wilson  Harbor,  Pa.,  harbor  lines v,  718;  vi,  1866 

Wilson,  Point,  Cal.  («!«  San  Pablo  Bay) v,64«;  vii,2426 

Winnebago  Lake,  Wig.  («e«  Fox  River) v,641;  vi,  2049 

Winnibigoshish  Lake,  Minn.: 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,434;  vi,  1675 

Winthrope  Cove,  New  London  Harbor,  Conn.,  improvement  of v,  94, 873 

Winyah  Bay,  8.  C,  improvement  of v,268;  vi,  1241 

Wisconsin  Central  Railway  Company,  bridge  of v,  728 

Wisconsin  entrance,  Duluth  Harbor,  Minn.,  improvement  of v,  510;  vi,  1971 

Wisconsin  River,  Wis. ,  improvement  of  («ee  Fox  River) v,  541 ;  vi,  2019 

Withlacoochee  River,  Fla.,  improvement  of v,304,306;  vi,1314 

Wolf  River,  Memphis,  Tenn.  {tee  Mississippi  River  Commission) . -  v,  716;  viii,  3, 40 

Wolf  (Ahnapee)  River,  Wis.  (««e  A hnapee Harbor) t,531;  vi,2028 

Wolf  River  (tributary  of  the  Fox),  Wis.  («e«  Fox  River) v,641;  vi,2049 

Woodbridge  Creek,  N.  J.,  improvement  of v,  145,1036 

Woods  Hole  Harbor  and  channel,  Mass. : 

Improvement  of  channel v,  78, 849 

Improvement  of  Little  Harbor v,  78,848 

Wrecks,  ete.,  removal  of: 

Abeecon  Inlet,  N.  J v,186,1123 

AUerton,  Point,  Boston  Harbor,  Mass v,  74, 835 

Ambrose  channel.  New  York  Harbor,  N.  Y V|140, 1024 

Ann,  Cape,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Appomattox  River,  Va v,  235, 1200 

Appropriation  for v,  19,20 

Ashley  River,  S.  C v,270;  vi,  1258 

Atlantic  City,  N.J v,186,n2S 

Back  Creek,  Md v,202,1147 

Belle  Isle,  Detroit  River,  Mich v,e01;  vii,  2288 

Boston  Harbor,  Mass v,  74, 835 

Browns  Point,  N.  Y v,I34,990 


Digitized  by 


Google 


INDEX.  LIII 

Wrecks,  etc.,  removal  of — Continued. 

Buffalo  Harbor,  N.  Y v,627 

Buttermilk  channel.  New  York  Harbor,  N.  Y v,  140, 1024 

Cape  Ann,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Carrabelle  River,  Fla v,329;  vi,  1351 

Cedar  Point,  Ala v,353;  vi,  1428 

Champlain  Lake,  N.  Y v,  74, 836 

Charleston  Harbor,  8.  C v,270;  vi,  1258 

Chatham  Harbor,  Mass v,93,868,869 

Cohansey  River,  N.  J v,  186, 1123 

Common  Flat,  Chatham  Harbor,  Mass v,  93,  869 

Conneaut  Harbor,  Ohio v,619;  vii,2368 

Crooked  (Carrabelle)  River,  Fla v,329;  vi,  1351 

Cross  Rip  lightship,  Mass.,  off v,93,869 

Cumberland  Sound,  Ga.  and  Fla v,288;  vi,  1290 

Delaware  Bay  and  River v,  163, 1085, 1086 

Detroit  River,  Mich v,601;  vii,2288 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,140,1024 

Elk  River,  Md v,202,1147 

Erie  Lake v, 618, 619, 627;  vii,  2367,2368 

Expenditures  during  the  year v,  19, 20 

Fairport  Harbor,  Ohio v,618;  vii,  2367 

Galveston  (West)  Bay,  Tex v,399;  vi,  1516 

Grays  Ferry,  Schuylkill  River,  Pa v,  163, 1086 

Great  South  Bay,  N.  Y v,134,990 

Hardings  Beach,  Mass v,93,869 

Harlem  River,  N.  Y v,134,989 

Horn  Island  Harbor,  Miss v,353;  vi,1428 

Hudson  River,  N.  Y v,  134, 140, 989, 1024 

Jacksonville,  Fla v,309;  vi,1320 

Judith,  Point,  R.  I v,93,869 

Kingston,  R.  L,  off  Point  Judith v,93,8e9 

Lambs,  8.  C v,270;  vi,1258 

Little  Egg  Harbor  Bay  and  Inlet,  N.J v,  186, 1122 

McGuires  Mill,  Fla v,309;  vi,  1320 

Maurice  River,  N.J v,186/.1121 

Milwaukee  Bay,  Wis v,543;  vi,  2063 

Mi8i>illion  River,  Del v,186,1121 

Mississippi  River,  above  Missouri  River v,  426;  vi,  1607 

Mississippi  River,  below  Missouri  River v,  423;  vi,  1583 

Mississippi  Sound,  Miss.,  Horn  Island  Harbor v, 353;. vi,  1428 

Missouri  River v,444;  vi,1689 

Mobile  Bay,  Ala v,353;  vi,1428 

Monroe  Lake,  Fla v,309;  vi,1320 

I^antucket  Harbor,  Mass v,93, 869 

Nantucket  Sound,  Mass v,  93, 868,  869 

New  York  Harbor,  N.  Y v,  134, 140,989, 1024 

Niagara  River,  N.  Y v,627 

North  (Hudson)  River,  N.  Y v,  134, 140, 989, 1024 

Ohio  River v,466;  vi,1819 

Penobscot  River,  Me v,  42, 800 

Petersburg,  Va v,  235, 1200 

Pi^onCove  Harbor,  Mass v,  74, 836 

Pomt  AUerton,  Boston  Harbor,  Mass v,  74, 835 
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